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(a) Environmental effects are not detectable or are so minor that they will neither destabilize nor

noticeably alter any important attribute of the resource.

(b) Environmental effects are sufficient to alter noticeably but not to destabilize important attributes of the

resource.

July 2007 iii NUREG-1437, Supplement 29

Abstract

The U.S. Nuclear Regulatory Commission (NRC) considered the environmental impacts of

renewing nuclear power plant operating licenses (OLs) for a 20-year period in its Generic

Environmental Impact Statement for License Renewal of Nuclear Plants (GEIS), NUREG-1437,

Volumes 1 and 2, and codified the results in 10 CFR Part 51.  In the GEIS (and its

Addendum 1), the staff identified 92 environmental issues and reached generic conclusions

related to environmental impacts for 69 of these issues that apply to all plants or to plants with

specific design or site characteristics.  Additional plant-specific review is required for the

remaining 23 issues.  These plant-specific reviews are to be included in a supplement to the

GEIS.

This supplemental environmental impact statement (SEIS) has been prepared in response to |

an application submitted by Entergy Nuclear Operations, Inc. (Entergy), a subsidiary of Entergy

Corporation, to the NRC to renew the OL for Pilgrim Nuclear Power Station (PNPS) for an

additional 20 years under 10 CFR Part 54.  This SEIS includes the NRC staff’s analysis that |

considers and weighs the environmental impacts of the proposed action, the environmental

impacts of alternatives to the proposed action, and mitigation measures available for reducing

or avoiding adverse impacts.  It also includes the staff’s recommendation regarding the |

proposed action.

Regarding the 69 issues for which the GEIS reached generic conclusions, neither Entergy nor

the staff has identified information that is both new and significant for any issue that applies to

PNPS.  In addition, the staff determined that information provided during the scoping process

was not new and significant with respect to the conclusions in the GEIS.  Therefore, the staff

concludes that the impacts of renewing the OL for PNPS would not be greater than impacts

identified for these issues in the GEIS.  For each of these issues, the staff’s conclusion in the

GEIS is that the impact would be of SMALL  significance (except for collective off-site |
(a)

radiological impacts from the fuel cycle and high-level waste and spent fuel, which were not

assigned a single significance level). 

Regarding the remaining 23 issues, those that apply to PNPS are addressed in this SEIS.  For |

each applicable issue, the staff concludes that the significance of the potential environmental

impacts of renewal of the OL would be SMALL, with the exception of marine aquatic resources. |

Due to entrainment and impingement, the continued operation of the cooling water system

would have MODERATE  impacts on the local winter flounder (Pseudopleuronectes(b)

americanus) population, and the Jones River population of rainbow smelt (Osmerus mordax). 
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Continued operation of the cooling water system would have SMALL to MODERATE

| impingement and entrainment impacts on other marine aquatic species as well.  Cumulative

| impacts on the local winter flounder population and Jones River population of rainbow smelt

would be MODERATE, and cumulative impacts on other marine aquatic species would be

SMALL to MODERATE.

| The NRC staff’s recommendation is that the Commission determine that the adverse

environmental impacts of license renewal for PNPS are not so great that preserving the option

of license renewal for energy-planning decisionmakers would be unreasonable.  This

recommendation is based on (1) the analysis and findings in the GEIS; (2) the Environmental

Report submitted by Entergy; (3) consultations with Federal, State, and local agencies; (4) the

| staff’s own independent review; and (5) the staff’s consideration of public comments.

Paperwork Reduction Act Statement

This NUREG does not contain information collection requirements and, therefore, is not

subject to the requirements of the Paperwork Reduction Act of 1995 (44 U.S.C. 3501 et

seq.).

Public Protection Notification

The NRC may not conduct or sponsor, and a person is not required to respond to, a request

for information or an information collection requirement unless the requesting document

displays a currently valid OMB control number.
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(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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Executive Summary

By letter dated January 25, 2006, Entergy Nuclear Operations, Inc. (Entergy) submitted an

application to the U.S. Nuclear Regulatory Commission (NRC) to renew the operating license

(OL) for Pilgrim Nuclear Power Station (PNPS) for an additional 20-year period.  If the OL is

renewed, State regulatory agencies and PNPS will ultimately decide whether the plant will

continue to operate based on factors such as the need for power or other matters within the

State’s jurisdiction or the purview of the owners.  If the OL is not renewed, then the plant must

| be shut down on or before the expiration date of the current OL, which is June 8, 2012.

The NRC has implemented Section 102 of the National Environmental Policy Act of 1969, as

amended (NEPA) (42 USC 4321), in Title 10 of the Code of Federal Regulations (CFR), Part 51

(10 CFR Part 51).  In 10 CFR 51.20(b)(2), the Commission requires preparation of an

environmental impact statement (EIS) or a supplement to an EIS for renewal of a reactor OL.  

In addition, 10 CFR 51.95(c) states that the EIS prepared at the OL renewal stage will be a

supplement to the Generic Environmental Impact Statement for License Renewal of Nuclear

Plants (GEIS), NUREG-1437, Volumes 1 and 2.(a)

Upon acceptance of the PNPS application, the NRC began the environmental review process

described in 10 CFR Part 51 by publishing a notice of intent to prepare an EIS and conduct

| scoping.  The staff visited the PNPS site in May 2006 and held two public scoping meetings on 

| May 17, 2006.  In the preparation of the draft supplemental environmental impact statement

(SEIS) for PNPS, the staff reviewed the PNPS Environmental Report (ER) and compared it to

the GEIS, consulted with other agencies, conducted an independent review of the issues

following the guidance set forth in NUREG-1555, Supplement 1, the Standard Review Plans for

Environmental Reviews for Nuclear Power Plants, Supplement 1: Operating License Renewal,

and considered the public comments received during the scoping process.  The public

comments received during the scoping process that were considered to be within the scope of

| the environmental review are provided in Appendix A, Part 1, of this SEIS.

| The draft SEIS was published in December, 2006.  The NRC held two public meetings in

Plymouth, Massachusetts in January 2007, to describe the preliminary results of the NRC

environmental review, to answer questions, and to provide members of the public with

| information to assist them in formulating comments on the draft SEIS.  When the comment

| period ended, the staff considered and addressed all of the comments received.  These

| comments are addressed in Appendix A, Part II of this SEIS.  

| This SEIS includes the NRC staff’s analysis that considers and weighs the environmental effects

of the proposed action, the environmental impacts of alternatives to the proposed action, and
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mitigation measures for reducing or avoiding adverse effects.  It also includes the staff’s

recommendation regarding the proposed action.

The Commission has adopted the following statement of purpose and need for license renewal

from the GEIS:

The purpose and need for the proposed action (renewal of an operating license) is to provide

an option that allows for power generation capability beyond the term of a current nuclear

power plant operating license to meet future system generating needs, as such needs may

be determined by state, utility, and, where authorized, Federal (other than NRC)

decisionmakers.

The evaluation criterion for the staff’s environmental review, as defined in 10 CFR 51.95(c)(4)

and the GEIS, is to determine:

. . .  whether or not the adverse environmental impacts of license renewal are so great that

preserving the option of license renewal for energy planning decisionmakers would be

unreasonable.

Both the statement of purpose and need and the evaluation criterion implicitly acknowledge that

there are factors, in addition to license renewal, that will ultimately determine whether an existing

nuclear power plant continues to operate beyond the period of the current OL.

NRC regulations [10 CFR 51.95(c)(2)] contain the following statement regarding the content of

SEISs prepared at the license renewal stage:

The supplemental environmental impact statement for license renewal is not required to

include discussion of need for power or the economic costs and economic benefits of the

proposed action or of alternatives to the proposed action except insofar as such benefits and

costs are either essential for a determination regarding the inclusion of an alternative in the

range of alternatives considered or relevant to mitigation.  In addition, the supplemental

environmental impact statement prepared at the license renewal stage need not discuss

other issues not related to the environmental effects of the proposed action and the

alternatives, or any aspect of the storage of spent fuel for the facility within the scope of the

generic determination in § 51.23(a) [“Temporary storage of spent fuel after cessation of

reactor operation–generic determination of no significant environmental impact”] and in

accordance with § 51.23(b).

The GEIS contains the results of a systematic evaluation of the consequences of renewing an

OL and operating a nuclear power plant for an additional 20 years.  It evaluates
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92 environmental issues using the NRC’s three-level standard of significance—SMALL,

MODERATE, or LARGE—developed using the Council on Environmental Quality guidelines.  

The following definitions of the three significance levels are set forth in footnotes to Table B-1 of

10 CFR Part 51, Subpart A, Appendix B:

SMALL - Environmental effects are not detectable or are so minor that they will neither

destabilize nor noticeably alter any important attribute of the resource.

MODERATE - Environmental effects are sufficient to alter noticeably, but not to

destabilize, important attributes of the resource.

LARGE - Environmental effects are clearly noticeable and are sufficient to destabilize

important attributes of the resource.

For 69 of the 92 issues considered in the GEIS, the analysis in the GEIS reached the following

conclusions:

(1) The environmental impacts associated with the issue have been determined to apply

either to all plants or, for some issues, to plants having a specific type of cooling system

or other specified plant or site characteristics.

(2) A single significance level (i.e., SMALL, MODERATE, or LARGE) has been assigned to

the impacts (except for collective off-site radiological impacts from the fuel cycle and

from high-level waste and spent fuel disposal).

(3) Mitigation of adverse impacts associated with the issue has been considered in the

analysis, and it has been determined that additional plant-specific mitigation measures

are not likely to be sufficiently beneficial to warrant implementation.

These 69 issues were identified in the GEIS as Category 1 issues.  In the absence of new and

significant information, the staff relied on conclusions, as amplified by supporting information in

the GEIS, for issues designated as Category 1 in Table B-1 of 10 CFR Part 51, Subpart A,

Appendix B.

Of the 23 issues that do not meet the criteria set forth above, 21 are classified as Category 2

issues requiring analysis in a plant-specific supplement to the GEIS.  The remaining two issues,

environmental justice and chronic effects of electromagnetic fields, were not categorized. 

Environmental justice was not evaluated on a generic basis and must be addressed in a plant-

specific supplement to the GEIS.  Information on the chronic effects of electromagnetic fields

was not conclusive at the time the GEIS was prepared.
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This SEIS documents the staff’s consideration of all 92 environmental issues identified in the |

GEIS.  The staff considered the environmental impacts associated with alternatives to license

renewal and compared the environmental impacts of license renewal and the alternatives.  The

alternatives to license renewal that were considered include the no-action alternative (not

renewing the OL for PNPS) and alternative methods of power generation.  Based on projections

made by the U.S. Department of Energy’s Energy Information Administration (DOE/EIA), coal

and gas-fired generation appear to be the most likely power-generation alternatives if the power

from PNPS is replaced.  These alternatives are evaluated assuming that the replacement power

generation plant is located at either the PNPS site or some other unspecified alternate location.

Entergy and the staff have established independent processes for identifying and evaluating the

significance of any new information on the environmental impacts of license renewal.  Neither

Entergy nor the staff has identified information that is both new and significant related to

Category 1 issues that would call into question the conclusions in the GEIS.  Therefore, the staff

relies upon the conclusions of the GEIS for all of the Category 1 issues that are applicable to

PNPS.  However, the staff has identified the need for an essential fish habitat (EFH)

consultation.  NRC conducted an EFH consultation with the National Marine Fisheries Service |

(NMFS).  NMFS has concluded the EFH consultation; such documentation is included in |

Appendix E of this SEIS.  In addition, the staff considered the potential new issue of effects on |

aquatic habitat due to operation of the cooling system.  The staff concluded that this issue, while |

new, would not be significant. |

PNPS’s license renewal application presents an analysis of the Category 2 issues plus

environmental justice and chronic effects from electromagnetic fields.  The staff has reviewed

the PNPS analysis for each issue and has conducted an independent review of each issue.  Six

Category 2 issues are not applicable, because they are related to plant design features or site

characteristics not found at PNPS.  Four Category 2 issues are not discussed in this SEIS, |

because they are specifically related to refurbishment.  PNPS has stated that its evaluation of

structures and components, as required by 10 CFR 54.21, did not identify any major plant

refurbishment activities or modifications as necessary to support the continued operation of

PNPS for the license renewal period.  In addition, any replacement of components or additional

inspection activities are within the bounds of normal plant operation, and are not expected to

affect the environment outside of the bounds of the plant operations evaluated in the U.S.

Atomic Energy Commission’s 1972 Final Environmental Statement Related to Operation of

PNPS.

Eleven Category 2 issues related to operational impacts and postulated accidents during the

renewal term, as well as environmental justice and chronic effects of electromagnetic fields, are

discussed in detail in this SEIS.  Five of the Category 2 issues and environmental justice apply to |

both refurbishment and to operation during the renewal term and are only discussed in this SEIS

in relation to operation during the renewal term.  For the 11 Category 2 issues and
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environmental justice, the staff concludes that the potential environmental effects are of SMALL

and SMALL to MODERATE significance in the context of the standards set forth in the GEIS.  A

MODERATE impact was determined based on entrainment of the local population of winter

| flounder (Pseudopleuronectes americanus) and a MODERATE impact was determined based on

| impingement of the Jones River population of rainbow smelt (Osmerus mordax).  The staff

| concluded that the potential site-specific impacts of the cooling intake system due to entrainment

| (local winter flounder population) and impingement (Jones River rainbow smelt) would be

| MODERATE.  For all other marine aquatic species, the staff concluded that potential impacts

| due to entrainment and impingement would be SMALL to MODERATE.  Additional mitigation to

| minimize the impacts of entrainment and impingement may be justified.  EPA Region I is

| currently in the process of reviewing the National Pollutant Discharge Elimination System permit

| renewal application for PNPS.  It is expected that this evaluation would evaluate the need for

| and feasibility of any additional mitigation measures.

|

| The staff also determined that appropriate Federal health agencies have not reached a

consensus on the existence of chronic adverse effects from electromagnetic fields.  Therefore,

no further evaluation of this issue is required.  For severe accident mitigation alternatives

(SAMAs), the staff concludes that a reasonable, comprehensive effort was made to identify and

evaluate SAMAs.  Based on its review of the SAMAs for PNPS and the plant improvements

already made, the staff concludes that Entergy identified five potentially cost-beneficial SAMAs. 

The staff concludes that two additional SAMAs are potentially cost-beneficial.  However, these

SAMAs do not relate to adequate managing of the effects of aging during the period of extended

operation.  Therefore, they do not need to be implemented as part of the license renewal

pursuant to 10 CFR Part 54.

Cumulative impacts of past, present, and reasonably foreseeable future actions were

considered, regardless of what agency (Federal or non-Federal) or person undertakes such

other actions.  For purposes of this analysis, the staff concluded that the cumulative impacts

resulting from the incremental contribution of PNPS operation and maintenance of the

transmission line right-of-way would be SMALL for all resources with the exception of marine

aquatic resources, which would experience SMALL to MODERATE cumulative impacts.

| If the PNPS operating license is not renewed and the unit ceases operation on or before the

| expiration of its current operating license, then the adverse impacts of likely alternatives would

not be smaller than those associated with continued operation of PNPS.  The impacts may, in

fact, be greater in some areas.

| The recommendation of the NRC staff is that the Commission determine that the adverse

environmental impacts of license renewal for PNPS are not so great that preserving the option of

license renewal for energy planning decisionmakers would be unreasonable.  This

recommendation is based on (1) the analysis and findings in the GEIS; (2) the ER submitted by
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Entergy; (3) consultations with other Federal, State, and local agencies; (4) the staff’s own

independent review; and (5) the staff’s consideration of public comments.  |
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Abbreviations/Acronyms

� degree(s)

ìm micron(s)

ac acre(s)

AC alternating current

ACC averted cleanup and decontamination costs

ADS automatic depressurization system

AEC U.S. Atomic Energy Commission

ALARA as low as reasonably achievable

| AOC averted off-site property damage costs

AOE averted occupational exposure

| AOG augmented off-gas

| AOSC averted on-site cost

APE averted public exposure

ASME American Society of Mechanical Engineers

ASMFC Atlantic States Marine Fisheries Commission

ATWS anticipated transient without scram

BA biological assessment

| BRW boiling water reactor

BTU British thermal unit(s)

BWROG boiling water reactor owners group

C Celsius

CAA Clean Air Act

CAIR Clean Air Interstate Rule

CAPB collapsed accident progression bins

CCDP conditional core damage probabilities

CDF core damage frequency

CDS Comprehensive Demonstration Study

CET containment event tree

CEQ Council on Environmental Quality

CFR Code of Federal Regulations

cfs cubic foot (feet) per second

Ci curie(s)

cm centimeter(s)

CO carbon monoxide

2CO carbon dioxide

COE cost of enhancement

CST condensate storage tanks

CWA Clean Water Act
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DBA design-basis accidents |

DC direct current

DCH direct containment heating

delta T change in temperature

DFO Department of Fisheries and Oceans

DMR discharge monitoring report

DO dissolved oxygen

DOE U.S. Department of Energy

DSM demand side management |

DTV direct torus vent

EA environmental assessment

ECCS emergency core cooling system

EDG emergency diesel generator

EEZ exclusive economic zone

EFH essential fish habitat

EIA Energy Information Administration (of DOE)

EIS environmental impact statement

ELF-EMF extremely low frequency-electromagnetic field

EN-EV environmental review and evaluation procedure

Entergy Entergy Nuclear Operations, Inc.

EOP emergency operating procedure

EPA U.S. Environmental Protection Agency

EPH extractable petroleum hydrocarbons

EPRI Elecrtical Power Research Institute

ER Environmental Report

ESA Endangered Species Act of 1976, as amended

ETE evacuation time estimate

F Fahrenheit

FES Final Environmental Statement |

FIVE fire-induced vulnerability evaluation

FMP fishery management plan

fps foot (feet) per second

FR Federal Register

FSAR Final Safety Analysis Report |

ft foot (feet)

FWS U.S. Fish and Wildlife Service

fy fiscal year
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GL generic letter

GARM Groundfish Assessment Review Meeting 

GEIS Generic Environmental Impact Statement for License Renewal of Nuclear Plants,

NUREG-1437

| GIS geographic information system

gpm gallon(s) per minute

HAPC habitat area of particular concern

HCLPF high confidence low probability of failure

HLW high-level waste

| hp horsepower

HPCI high pressure coolant injection

ICRP International Commission on Radiological Protection

in. inch(es)

IPE individual plant examination

IPEEE individual plant examination external events

| ISLOCA interfacing system LOCA

km kilometer(s)

kV kilovolt(s)

kW kilowatt(s)

kWh kilowatt hour(s)

L liter(s)

LLRWSF low level radwaste storage facility 

LOCA loss of coolant accident

| LOOP loss of off-site power

LPCI low pressure coolant injection

m meter(s)

m/s meter(s) per second

mA milliampere(s)

MA DEM Massachusetts Department of Environmental Management

MAAP modular accident analysis program

MACCS2 MELCOR Accident Consequence Code System 2

MAFMC Mid-Atlantic Fishery Management Council

MassGIS Massachusetts Geographic Information System

MBDS Massachusetts Bay Disposal Site

MCC motor control centers

MDEP Massachusetts Department of Environmental Protection

NRC-Pilgrim's Final Supplemental 
 Environmental Impact Statement

Exhibit No. NRC000002 
Pilgrim LR Proceeding 
50-293-LR, 06-848-02-LR



Abbreviations/Acronyms

July 2007 xxv NUREG-1437, Supplement 29

MDFW Massachusetts Division of Fisheries and Wildlife

MDMF Massachusetts Division of Marine Fisheries

MDPH Massachusetts Department of Public Health

MEOEA Massachusetts Executive Office for Environmental Affairs

mg/L milligram(s) per liter

MHC Massachusetts Historical Commission

mi mile(s)

min minute(s) |

MISER Massachusetts Institute for Social and Environmental Research

mL milliliter(s)

MLW mean low water

mm millimeter(s)

mrem millirem(s)

MRI Marine Research, Inc.

MSA Magnuson-Stevens Act |

MSIV main steam isolation valve

MSL mean sea level

MTU metric ton of uranium |

MWd megawatt-days |

MW(e) megawatt(s) electric

MW(h) megawatt hour(s)

MWRA Massachusetts Water Resource Authority

MW(t) megawatt(s) thermal

NAFO Northwest Atlantic Fisheries Organization

NAS National Academy of Sciences

NEFMC New England Fishery Management Council

NEFSC Northeast Fisheries Science Center

NEPA National Environmental Policy Act of 1969, as amended 

NESC National Electric Safety Code

NHESP Massachusetts Natural Heritage and Endangered Species Program

NHPA National Historic Preservation Act

NIEHS National Institute of Environmental Health Sciences

NMFS National Marine Fisheries Service

2NO nitrogen dioxide

xNO nitrogen oxide(s) 

NOAA National Oceanic and Atmospheric Administration

NOV notice of violation

NPDES National Pollutant Discharge Elimination System

NPSH net positive suction head

NRC U.S. Nuclear Regulatory Commission
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OCPC Old Colony Planning Council

ODCM Offsite Dose Calculation Manual

OL operating license

PAH polycyclic aromatic hydrocarbon

PCB polychloronated biphenyl

PDS plant damage state

PGA peak ground acceleration

PILOT payments in lieu of taxes

2.5PM particulate matter, 2.5 microns or less in diameter

10PM particulate matter, 10 microns or less in diameter

PNPS Pilgrim Nuclear Power Station

ppm parts per million

ppt parts per thousand

PSA probabilistic safety assessment

psi pound(s) per square inch

| RAI request for additional information

RAMAS risk analysis management alternative system

RBCCW reactor building closed cooling water

RCIC reactor coolant injection cooling

| RCRA Resource Conservation and Recovery Act

REMP radiological environmental monitoring program

REWD Radioactive Effluent and Waste Disposal Report

RHR residual heat removal 

ROW right-of-way

RPC replacement power costs

RPV reactor pressure valve

RRW risk reduction worth

s second(s)

SAFE Stock Assessment and Fishery Evaluation 

SAMA severe accident mitigation alternative

| SAR Safety Analysis Report

SARC Stock Assessment Review Committee 

SBO station blackout

SCR selective catalytic reduction

SEIS supplemental environmental impact statement

SER Safety Evaluation Report

SGTS standby gas treatment system

SLC standby liquid control
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SMHS Southeastern Massachusetts Health Study

2SO sulfur dioxide

xSO sulfur oxide(s)

SPRA seismic probabilistic risk assessment

SRV steam release valve

SSB spawning stock biomass 

SSW salt service water

Sv sievert(s)

TBCCW turbine building closed cooling water 

TDS total dissolved solids

TPH total petroleum hydrocarbons

TRC total residual chlorine

U.S. United States

USACE U.S. Army Corps of Engineers |

USC United States Code

USCB U.S. Census Bureau

USI unresolved safety issue

V volt(s)

VDC volts direct current

VIMS Virginia Institute of Marine Science

yr year(s)
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(a) The GEIS was originally issued in 1996.  Addendum 1 to the GEIS was issued in 1999.  Hereafter, all
references to the “GEIS” include the GEIS and its Addendum 1.
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1.0  Introduction

Under the U.S. Nuclear Regulatory Commission’s (NRC’s) environmental protection regulations
in Title 10 of the Code of Federal Regulations (CFR) Part 51, which implement the National
Environmental Policy Act of 1969, as amended (NEPA), renewal of a nuclear power plant
operating license (OL) requires the preparation of an environmental impact statement (EIS).  In
preparing the EIS, the NRC staff is required first to issue the statement in draft form for public
comment, and then issue a final statement after considering public comments on the draft.  To
support the preparation of the EIS, the staff prepared a Generic Environmental Impact
Statement for License Renewal of Nuclear Plants (GEIS), NUREG-1437, Volumes 1 and 2
(NRC 1996; 1999).(a)  The GEIS is intended to (1) provide an understanding of the types and
severity of environmental impacts that may occur as a result of license renewal of nuclear power
plants under 10 CFR Part 54, (2) identify and assess the impacts that are expected to be
generic to license renewal, and (3) support 10 CFR Part 51 to define the number and scope of
issues that need to be addressed by the applicants in plant-by-plant renewal proceedings.  Use
of the GEIS guides the preparation of complete plant-specific information in support of the OL
renewal process.

Entergy Nuclear Operations, Inc. (Entergy), a subsidiary of Entergy Corporation, operates
Pilgrim Nuclear Power Station (PNPS) in Plymouth, Massachusetts under OL DPR-35, which
was issued by the NRC.  This OL will expire on June 8, 2012.  On January 25, 2006, Entergy
submitted an application to the NRC to renew the PNPS OL for an additional 20 years under  10
CFR Part 54 (Entergy 2006a).  Entergy is a licensee for the purposes of its current OL and an
applicant for the renewal of the OL.  Pursuant to 10 CFR 54.23 and 51.53(c), Entergy submitted
an Environmental Report (ER) (Entergy 2006b) in which Entergy analyzed the environmental
impacts associated with the proposed license renewal action, considered alternatives to the
proposed action, and evaluated mitigation measures for reducing adverse environmental
effects.

This report is the facility-specific supplement to the GEIS (the supplemental EIS [SEIS]) for the |
PNPS license renewal application.  This SEIS is a supplement to the GEIS because it relies, in |
part, on the findings of the GEIS.  The staff also prepared a separate safety evaluation report in |
accordance with 10 CFR Part 54.

1.1 Report Contents

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

The ensuing chapters of this SEIS closely parallel the contents and organization of the GEIS. |
Chapter 2 describes the site, power plant, and interactions of the plant with the environment. 
Chapters 3 and 4, respectively, discuss the potential environmental impacts of plant refurbish-
ment and plant operation during the renewal term.  Chapter 5 contains an evaluation of potential
environmental impacts of plant accidents and includes consideration of severe accident
mitigation alternatives.  Chapter 6 discusses the uranium fuel cycle and solid waste manage-
ment.  Chapter 7 discusses decommissioning, and Chapter 8 discusses alternatives to license
renewal.  Finally, Chapter 9 summarizes the findings of the preceding chapters and draws
conclusions about the adverse impacts that cannot be avoided; the relationship between short-
term uses of man’s environment and the maintenance and enhancement of long-term
productivity; and the irreversible or irretrievable commitment of resources.  Chapter 9 also
presents the staff’s preliminary recommendation with respect to the proposed license renewal
action.

Additional information is included in the appendices.  Appendix A contains public comments|
related to the environmental review for license renewal and staff responses to those comments. 
Appendices B through G, respectively, include the following:

� the preparers of the supplement (Appendix B),

� the chronology of the NRC staff’s environmental review correspondence related to this
SEIS (Appendix C),|

� the organizations contacted during the development of this SEIS (Appendix D),|

� Entergy's compliance status in Table E-1 (this appendix also contains copies of
consultation correspondence prepared and sent during the evaluation process)
(Appendix E),

� GEIS environmental issues that are not applicable to PNPS (Appendix F), and

� NRC staff evaluation of severe accident mitigation alternatives (SAMAs) (Appendix G).
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1.2  Background

The following sections discuss use of the GEIS, which examines the possible environmental |
impacts that could occur as a result of renewing individual nuclear power plant OLs under 
10 CFR Part 54.  The established license renewal evaluation process supports the thorough |
evaluation of the impacts of OL renewal.

1.2.1 Generic Environmental Impact Statement

The NRC initiated a generic assessment of the environmental impacts associated with the
license renewal term to improve the efficiency of the license renewal process by documenting
the assessment results and codifying the results in the Commission’s regulations.  This
assessment is provided in the GEIS, which serves as the principal reference for all nuclear
power plant license renewal EISs.

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

The NRC’s standard of significance for impacts was established using the Council on
Environmental Quality (CEQ) terminology for “significantly” (40 CFR 1508.27, which requires
consideration of both “context” and “intensity”).  Using the CEQ terminology, the NRC
established three significance levels – SMALL, MODERATE, or LARGE.  The definitions of the
three significance levels are set forth in the footnotes to Table B-1 of 10 CFR Part 51, Subpart
A, Appendix B, as follows:

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

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

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

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

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

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

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

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

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

In the GEIS, the staff assessed 92 environmental issues and determined that 69 qualified as
Category 1 issues, 21 qualified as Category 2 issues, and 2 issues were not categorized.  The
two issues not categorized are environmental justice and chronic effects of electromagnetic
fields.  Environmental justice was not evaluated on a generic basis and must be addressed in a
plant-specific supplement to the GEIS.  Information on the chronic effects of electromagnetic
fields was not conclusive at the time the GEIS was prepared. 

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

The NRC staff has identified a new issue that was not previously addressed in the GEIS related
to essential fish habitat (EFH).  The consultation requirements of Section 305(b) of the|
Magnuson-Stevens Fishery Conservation and Management Act, as amended by the
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Sustainable Fisheries Act of 1996,  provide that Federal agencies must consult with the |
Secretary of Commerce on all actions or proposed actions authorized, funded, or undertaken by
the agency that may adversely affect EFH.  NRC conducted an EFH consultation with the |
National Marine Fisheries Service (NMFS).  NMFS has concluded the EFH consultation; such |
documentation is included in Appendix E of this SEIS.  Another new issue (effects on aquatic |
habitat) was identified but was determined not to be significant. |

1.2.2 License Renewal Evaluation Process

An applicant seeking to renew its OL is required to submit an ER as part of its application.  The
license renewal evaluation process involves careful review of the applicant’s ER and assurance
that all new and potentially significant information not already addressed in or available during
the GEIS evaluation is identified and assessed to verify the environmental impacts of the |
proposed license renewal.

In accordance with 10 CFR 51.53(c)(2) and (3), the ER submitted by the applicant must:

� provide an analysis of the Category 2 issues in Table B-1 of 10 CFR Part 51, Subpart A,
Appendix B in accordance with 10 CFR 51.53(c)(3)(ii) and

� discuss actions to mitigate any adverse impacts associated with the proposed action
and environmental impacts of alternatives to the proposed action.

In accordance with 10 CFR 51.53(c)(2), the ER does not need to:

� consider the economic benefits and costs of the proposed action and alternatives to the
proposed action except insofar as such benefits and costs are either (1) essential for
making a determination regarding the inclusion of an alternative in the range of
alternatives considered or (2) relevant to mitigation,

� consider the need for power and other issues not related to the environmental effects of
the proposed action and the alternatives,

� discuss any aspect of the storage of spent fuel within the scope of the generic
determination in 10 CFR 51.23(a) in accordance with 10 CFR 51.23(b), or

� contain an analysis of any Category 1 issue unless there is significant new information
on a specific issue — this is pursuant to 10 CFR 51.23(c)(3)(iii) and (iv).

New and significant information is (1) information that identifies a significant environmental
issue not covered in the GEIS and codified in Table B-1 of 10 CFR Part 51, Subpart A,
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Appendix B or (2) information that was not considered in the analyses summarized in the GEIS
and that leads to an impact finding that is different from the finding presented in the GEIS and
codified in 10 CFR Part 51.

In preparing to submit its application to renew the PNPS OL, Entergy developed a process to
ensure that (1) information not addressed in or available during the GEIS evaluation regarding
the environmental impacts of license renewal for PNPS would be properly reviewed before
submitting the ER and (2) such new and potentially significant information related to renewal of
the license for PNPS would be identified and assessed during the NRC’s review.  Entergy|
reviewed the Category 1 issues that appear in Table B-1 of 10 CFR Part 51, Subpart A,
Appendix B, to verify that the conclusions of the GEIS remained valid with respect to PNPS. 
This review was performed by personnel from Entergy and its support organization who were
familiar with NEPA issues and the scientific disciplines involved in the preparation of a license
renewal ER.

The NRC staff also has a process for identifying new and significant information.  That process
is described in detail in Standard Review Plans for Environmental Reviews for Nuclear Power
Plants, Supplement 1: Operating License Renewal, NUREG-1555, Supplement 1 (NRC 2000). 
The search for new information includes (1) review of an applicant’s ER and the process for
discovering and evaluating the significance of new information; (2) review of records of public
comments; (3) review of environmental quality standards and regulations; (4) coordination with
Federal, State, and local environmental protection and resource agencies; and (5) review of the
technical literature.  New information discovered by the staff is evaluated for significance using
the criteria set forth in the GEIS.  For Category 1 issues where new and significant information
is identified, reconsideration of the conclusions for those issues is limited in scope to the
assessment of the relevant new and significant information; the scope of the assessment does
not include other facets of the issue that are not affected by the new information.

Chapters 3 through 7 discuss the environmental issues considered in the GEIS that are
applicable to PNPS.  At the beginning of the discussion of each set of issues, there is a table
that identifies the issues to be addressed and lists the sections in the GEIS where the issue is
discussed.  Category 1 and Category 2 issues are listed in separate tables.  For Category 1
issues for which there is no new and significant information, the table is followed by a set of
short paragraphs that state the GEIS conclusion codified in Table B-1 of 10 CFR Part 51,
Subpart A, Appendix B, followed by the staff’s analysis and conclusion.  For Category 2 issues,
in addition to the list of GEIS sections where the issue is discussed, the tables list the
subparagraph of 10 CFR 51.53(c)(3)(ii) that describes the analysis required and the SEIS|
sections where the analysis is presented.  The SEIS sections that discuss the Category 2|
issues are presented immediately following the table.
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The NRC prepares an independent analysis of the environmental impacts of license renewal
and compares these impacts with the environmental impacts of alternatives.  The evaluation of
the Entergy license renewal application began with the publication of a notice of acceptance for
docketing and notice of opportunity for a hearing in the Federal Register (FR) (71 FR 15222;
NRC 2006a) on March 27, 2006.  The staff published a notice of intent to prepare an EIS and
conduct scoping (71 FR 19554; NRC 2006b) on April 14, 2006.  Two public scoping meetings
were held on May 17, 2006, in Plymouth, Massachusetts.  Comments received during the
scoping period were summarized in the Environmental Impact Statement Scoping Process:
Summary Report - Pilgrim Nuclear Power Station (NRC 2006c) dated September 26, 2006. 
Comments that are applicable to this environmental review are presented in Part 1 of 
Appendix A. |

The staff followed the review guidance contained in NUREG-1555, Supplement 1 (NRC 2000). 
The staff and contractor retained to assist the staff visited the PNPS Site on May 1 through 
May 5, 2006, to gather information and to become familiar with the site and its environs.  The
staff also reviewed the comments received during scoping, and consulted with Federal, State,
regional, and local agencies.  A list of the organizations consulted is provided in Appendix D. 
Other documents related to PNPS were reviewed and are referenced within this SEIS. |

This SEIS presents the staff’s analysis that considers and weighs the environmental effects of |
the proposed renewal of the OL for PNPS, the environmental impacts of alternatives to license
renewal, and mitigation measures available for avoiding adverse environmental effects. 
Chapter 9, “Summary and Conclusions,” provides the NRC staff’s preliminary recommendation
to the Commission on whether or not the adverse environmental impacts of license renewal are
so great that preserving the option of license renewal for energy-planning decisionmakers would
be unreasonable.

On December 8, 2006 the NRC published the Notice of Availability of the draft SEIS.  A 75-day |
comment period began on the date of publication of the U.S. Environmental Protection Agency |
Notice of Filing of the draft SEIS to allow members of the public to comment on the preliminary |
results of the NRC staff’s review.  The comment period ended on February 28, 2007.  During |
the comment period, two public meetings were held in Plymouth, Massachusetts on January 24, |
2007.  During these meetings, the NRC staff described the preliminary results of the NRC |
environmental review and answered questions related to the environmental review to provide |
members of the public with information to assist them in formulating their comments. |
Comments made during the 75-day comment period, including those made at the two public |
meetings, are presented in Appendix A, Part 2, of this SEIS. |
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1.3 The Proposed Federal Action

The proposed Federal action is renewal of the OL for PNPS.  The PNPS facility is located in
eastern Massachusetts on the western shore of Cape Cod Bay, approximately 38 miles (mi)
southwest of Boston, Massachusetts, and 44 mi east of Providence, Rhode Island.  The plant
has one General Electric-designed boiling water reactor with a design power level of 1,998
megawatts thermal (MW[t]).  In 2003, PNPS implemented a Thermal Power Optimization of 1.5
percent to achieve the current electrical rating of 715 megawatts electric (MW[e]).  Plant cooling
is provided by a once-through heat dissipation system that withdraws cooling water from and
discharges it to Cape Cod Bay.  PNPS produces electricity to supply the needs of more than
550,000 homes.  The current OL for PNPS expires on June 8, 2012.  By letter dated January 25,|
2006, Entergy submitted an application to the NRC (Entergy 2006a) to renew this OL for an
additional 20 years of operation (i.e., until June 8, 2032).

1.4 The Purpose and Need for the Proposed Action

Although a licensee must have a renewed license to operate a reactor beyond the term of the
existing OL, the possession of that license is just one of a number of conditions that must be met
for the licensee to continue plant operation during the term of the renewed license.  Once an OL
is renewed, State regulatory agencies and the owners of the plant will ultimately decide whether
the plant will continue to operate based on factors such as the need for power or other matters
within the State’s jurisdiction or the purview of the owners.

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

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

The purpose and need for the proposed action (renewal of an operating license) is to provide an
option that allows for power generation capability beyond the term of a current nuclear power
plant operating license to meet future system generating needs, as such needs may be
determined by State, utility, and where authorized, Federal (other than NRC) decision makers.
This definition of purpose and need reflects the Commission’s recognition that, unless there are
findings in the safety review required by the Atomic Energy Act of 1954, as amended or findings
in the NEPA environmental analysis that would lead the NRC to reject a license renewal
application, the NRC does not have a role in the energy-planning decisions of state regulators
and utility officials as to whether a particular nuclear power plant should continue to operate. 
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From the perspective of the licensee and the state regulatory authority, the purpose of renewing
an OL is to maintain the availability of the nuclear plant to meet system energy requirements
beyond the current term of the plant’s license.

1.5 Compliance and Consultations

Entergy is required to hold certain Federal, State, and local environmental permits, as well as
meet relevant Federal and State statutory requirements.  In its ER, Entergy provided a list of the
authorizations from Federal, State, and local authorities for current operations as well as
environmental approvals and consultations associated with PNPS license renewal. 
Authorizations and consultations relevant to the proposed OL renewal action are included in
Appendix E. 

The staff has reviewed the list and consulted with the appropriate Federal, State, and local
agencies to identify any compliance or permit issues or significant environmental issues of
concern to the reviewing agencies.  These agencies did not identify any new and significant
environmental issues.  However, as of the publication of this SEIS, NRC is in consultation with |
the NMFS regarding threatened and endangered species, and NMFS concluded the EFH |
consultation.  The ER states that Entergy is in compliance with applicable environmental |
standards and requirements for PNPS.  The staff has not identified any environmental issues
that are both new and significant.

1.6 References

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

10 CFR Part 54. Code of Federal Regulations, Title 10, Energy, Part 54, “Requirements for
Renewal of Operating Licenses for Nuclear Power Plants.”

40 CFR Part 1508. Code of Federal Regulations, Title 40, Protection of Environment, Part 1508,
“Terminology and Index.”

Atomic Energy Act of 1954, as amended, 42 USC 2011, et seq.

Entergy Nuclear Operations, Inc. (Entergy).  2006a. License Renewal Application, Pilgrim
Nuclear Power Station, Docket No. 50-293, Facility Operating License Number DPR-35, |
Plymouth, Massachusetts.
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National Environmental Policy Act of 1969, as amended (NEPA)  42 USC 4321, et seq.
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Nuclear Regulatory Commission (NRC).  2000. Standard Review Plans for Environmental
Reviews for Nuclear Power Plants, Supplement 1:  Operating License Renewal.  NUREG-1555,
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Application and Notice of Opportunity for a Hearing Regarding Renewal of Facility Operating
License Number DPR-35 and for an Additional 20-Year Period.” Federal Register:  Volume 71,|
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2.0 Description of Nuclear Power Plant and Site 
and Plant Interaction with the Environment 

Entergy's Pilgrim Nuclear Power Station (PNPS) is located on the rocky western shore of Cape 
Cod Bay in the Town of Plymouth, Plymouth County, Massachusetts. The nearest large cities 
are Boston, Massachusetts, approximately 38 miles (mi) to the northwest and Providence, 
Rhode Island, approximately 44 mi to the west. 

The facility consists of one boiling water reactor producing steam that turns a turbine to 
generate electricity. Facility cooling is provided by a once-through system using water from 
Cape Cod Bay. The plant and its environs are described in Section 2.1, and the plant's 
interaction with the environment is presented in Section 2.2. 

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

Prior to development as a power facility, the site of PNPS was part of the Greenwood estate. 
The site was purchased in 1967 for the main purpose of constructing PNPS. The PNPS facility 
occupies approximately 140 acres (ac). Entergy also owns an additional 1500 ac adjacent to 
the plant site that is in a forest management trust (Entergy 2006a). The generating station is 
situated near the northeast end of Pine Hills, a ridge of low lying hills approximately 4 mi long. 
These hills reach a maximum height of 395 feet (ft) and form the major drainage divide in the 
area. Major plant structures are situated approximately 23 ft above mean sea level (MSL), but 
site elevation rises rapidly as distance from Cape Cod Bay increases. The maximum elevation 
within 3 mi of the site is 395 ft MSL at Manomet Hill. The terrain within 6 mi of the PNPS area 
is rolling forested hills, predominately hardwoods, interspersed with urban areas and a small 
number of agricultural areas, the majority of which are cranberry bogs. 

More than 60 percent of the area within a 50-mi radius of the site is open water (Massachusetts 
Bay, Cape Cod Bay, Buzzards Bay, and Nantucket Sound). The area within 6 mi of PNPS is 
located entirely within Plymouth County, primarily within the Town of Plymouth. The community 
of Plymouth is the nearest urbanized area. The area within 2 mi of PNPS includes Priscilla 
Beach, White Horse Beach, and part of the community of Plymouth, which supports both 
permanent and seasonal residences (Entergy 2006a). Figures 2-1 and 2-2, show the site 
location and features within 50-mi and 6-mi, respectively. 
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Figure 2-1. Location of PNPS, 50-mi Radius 

NUREG-1437, Supplement 29 2-2 July 2007 



NRC-Pilgrim's Final Supplemental 
 Environmental Impact Statement

Exhibit No. NRC000002 
Pilgrim LR Proceeding 
50-293-LR, 06-848-02-LR

Plant and the Environment 

Figure 2-2. Location of PNPS, 6-mi Radius 
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2.1.1 External Appearance and Setting 

As mentioned above, PNPS is located on the western shoreline of Cape Cod Bay and has 1 mi 
of continuous shoreline frontage. The site can be accessed by land or from Cape Cod Bay. 
Access by land is via Power House Road, which connects the site to Rocky Hill Road, 
approximately 0.25 mi southwest of the site, and Route 3A, approximately 1.25 mi to the south. 
A boat landing providing waterside access to the site is located immediately south of the 
facility's cooling water intake canal (Entergy 2006a). 

The major features of the PNPS site are the reactor and turbine buildings, the off-gas retention 
building, the radwaste building, the diesel generator building, the intake structure, the 
switchyard, the main stack, administration buildings, and the former recreational facilities. A 
nature area consisting of hiking trails and an observation deck with a view of Cape Cod Bay 
formerly was located immediately northwest of the site. However, the recreational facilities and 
nature area have been closed to the public since shortly after September 11, 2001 and are not 
currently maintained as a recreation or nature area. Limited use is allowed to employees of 
PNPS. The nearest residence is over 2000 ft northwest of the reactor building (Entergy 2006a). 
Single-family houses are also located approximately 2500 ft southeast of the site. The two 
transmission lines that connect PNPS to the New England power grid are owned, operated, and 
maintained by NSTAR Electric and Gas Corporation (NSTAR). The transmission lines share a 
single right-of-way (ROW), which is bordered by forested swaths. The transmission lines ROW 
extends southeast from the switchyard approximately 800 ft and then south across Rocky Hill 
Road and Route 3A. The site boundary and general facility layout are depicted on Figures 2-3 
and 2-4, respectively. 

2.1.2 Reactor Systems 

PNPS has one boiling water reactor unit and a steam-driven turbine generator manufactured by 
General Electric Company. Bechtel was the architect/engineer and construction manager of 
the project. The unit was originally licensed for an output of 1998 megawatts-thermal [Mw(t)], 
and commercial operation began in December 1972. In 2003, PNPS underwent a Thermal 
Power Optimization, which increased the electrical rating to the current 715 gross megawatts
electric [Mw(e)]. The PNPS fuel is a low-enriched uranium dioxide with maximum enrichments 
of 4.6 percent by weight uranium-235 and fuel burnup levels of 48,000 megawatt-days per 
metric ton uranium. 

The primary containment for the reactor is a pressure suppression system, which includes a 
drywell, pressure suppression chamber, vent system, isolation valves, containment cooling 
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Figure 2-3. Aerial Photograph Showing PNPS Property Boundaries and Environs. 
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system, and other service equipment, and is designed to withstand an internal pressure of 62 
pounds per square inch (psi) above atmospheric pressure. The containment is also designed 
to act as a radioactive materials barrier. A secondary containment completely encloses both 
the primary containment and fuel storage areas and acts as a radioactive materials barrier, as 
well (Entergy 2006a). 

2.1.3 Cooling and Auxiliary Water Systems 

The cooling and service water systems at PNPS operate as a once-through cooling system, 
with Cape Cod Bay being the water source. Seawater is withdrawn from the bay through an 
intake embayment formed by two breakwaters (Figure 2-4). The intake structure consists of 
wing walls, a skimmer wall that functions as a submerged baffle, slanted vertical bar racks that 
capture large debris, vertical traveling screens to prevent entrainment, fish-return sluiceways, 
condenser cooling water pumps, and service water pumps (Figure 2- 5). The two wing walls 
are constructed of concrete, and guide flow into four separate intake bays. Each wing wall 
extends from the face of the intake structure at a 45-degree angle, one to a distance of 130 ft to 
the northwest and the other one to a distance of 63 ft to the northeast. The entrance of the 
intake measures 62 ft wide at the stop log guide, and extends to the floor of the intake structure 
at 24 ft below MSL. The skimmer wall at the front of the intake removes floating debris, with the 
bottom of the wall extending to 12 ft below MSL. Fish are able to escape the system by way of 
approximately 6 to 12 10-inch (in.) circular openings that are located in the skimmer walls and 
at each end of the intake structure. According to the applicant, divers have visually verified that 
the escape openings are effective. Bar racks behind the skimmer wall intercept large debris. 
The racks are constructed of 3-in.-by-3/8-in. rectangular bars, with a 3-in. opening between 
each bar. Divers remove debris and large, impinged organisms from the bar racks. 

Located in the seawater pump wells of the intake structure, two vertical, mixed-flow, wet-type 
pumps provide a continuous supply of condenser cooling water. Each 1450-horsepower pump 
has a capacity of 155,500 gallons per minute (gpm) [346 .5 cubic ft per second (cfs)]. The water 
is pumped from the intake structure to the condensers via two buried concrete pipes measuring 
7.5 ft in diameter. Measurements taken at the breakwaters during mid-tide level with both 
pumps running indicate that the average intake velocity is 0.05 ft per second (fps). At the 
intake, before the screens, the velocity is about 1 fps during all tidal conditions. Through the 
traveling screens, the velocity is about 2 fps. The velocity is approximately 0.15 fps near the 
east fish-return sluiceway, which is located in the intake embayment just east of the intake 
structure. 

July 2007 2-7 NUREG-1437, Supplement 29 



NRC-Pilgrim's Final Supplemental 
 Environmental Impact Statement

Exhibit No. NRC000002 
Pilgrim LR Proceeding 
50-293-LR, 06-848-02-LR

Plant and the Environment 

ELEV. VIEW 

CWPUMP-\ 
\ 

SCREEN HOUSE 

CWPUMP 
BAYS 

TRAVELING 
SCREENS 

SSW 

PUMPS~~~~~~~~U 

CW PUMP 

PLAN VIEW 

LADDER 

SCREENWASH INTAKE 
DISCHARGE BAYS 
SLUICEWAY 

TRASH 
RACKS 

Figure 2-5. PNPS Intake Structure (Source: ENSR 2000) 

NUREG-1437, Supplement 29 2-8 

INTAKE APRDN 
IEL - 24.5') 

INTAKES 

July 2007 



NRC-Pilgrim's Final Supplemental 
 Environmental Impact Statement

Exhibit No. NRC000002 
Pilgrim LR Proceeding 
50-293-LR, 06-848-02-LR

Plant and the Environment 

Located in the central wet well of the intake structure are five service water pumps that supply 
the service water system. Generally, four pumps run while one is kept on standby. Each pump 
has a capacity of 2500 gpm, providing a combined capacity at normal operation of 
approximately 10,000 gpm. The service water system is continuously chlorinated in order to 
control nuisance biological organisms, such as mollusks, barnacles, algae and other organisms, 
in the service water system. Diffusers located downstream of the racks deliver a 12-percent 
sodium hypochlorite and seawater mixture to each intake bay. The mixture is used to ensure 
the total residual chlorine discharge concentration does not exceed a maximum daily 
concentration of 1.0 parts per million (ppm) and an average monthly concentration of 0.5 ppm 
in the service water discharge and 0.1 ppm maximum daily and 0.1 ppm average monthly 
concentration in the condenser cooling water. 

Chlorination of the main cooling water system also takes place, but not on a continuous basis. 
Hypochlorination events occur during spring, summer, and fall, when the circulating water 
system is chlorinated for up to two hours per day (one hour for each pump). A chlorine solution 
is added inboard of the bar rack to control fouling. 

From intake to discharge, the travel time for water to move through the system varies from 5 to 
10 minutes, depending upon whether one or two intake pumps are in service. The tidal stage 
affects pump output, also causing changes in the transit time. In addition to dye dilution studies 
conducted in the 1980s, the transit time has been estimated during chlorination events. During 
these chlorination events, chlorine is added outboard of the intake screens, and monitored 
readings are taken in the discharge canal. Residual chlorine is typically detected approximately 
5 minutes into the cycle. Condenser chlorination is usually conducted only when both 
circulating water pumps are running. 

Prior to water flowing through either the cooling water pumps or the service water pumps, water 
passes through one of four 10-ft-wide traveling screens. The screens work to prevent small 
debris and small aquatic organisms from being entrained into the cooling water or service water 
systems. Each screen is constructed of 53 segments with 'Y.4 in. by Y:! in. stainless steel wire 
mesh. Each segment has a stainless steel lip that is used to lift debris and organisms and 
direct them into a fish-return sluiceway. 

The traveling screens are not operated continuously but are operated during any of the 
following scenarios: 

When the difference in water level on each side of the screen reaches a specified threshold 
at an alarm set point. The threshold is typically set at 6 in. This level difference signifies 
that too much debris has collected on the screen. Level differences are rare and usually the 
result of a storm event. 
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When there is an indication that fish are being impinged at a rate exceeding 20 fish per 
hour, at which time the traveling screens are turned continuously until the impingement rate 
drops below 20 fish per hour for two consecutive sampling events. Each impingement 
sampling event is conducted for a minimum of 30 minutes, 3 times per week. 

During marine life monitoring. The screen wash, which occurs during screen rotations, is 
scheduled for eight hours prior to each of the three weekly sampling events. 

During hypo-chlorination, which occurs each day for two hours when the main cooling water 
system is chlorinated inboard of the trash rack to control fouling. 

Whenever water temperatures are less than 30 degrees Fahrenheit (OF). 

• At a minimum, once per each 12-hour shift. This usually occurs at the beginning and end of 
each shift, and will usually last for a few hours. 

On average, the traveling screens rotate 3 to 4 times each day. The screens normally operate 
at 5 fps, but can be accelerated to 20 fps during storm events that are causing extreme debris 
loading . 

The screens are washed when they are in operation, using a dual-level spray wash. Service 
water is used as the source for the spray wash. Sodium thiosulfate is added to the wash water 
to remove chlorine and protect organisms returned to the intake embayment. The screens are 
washed from the side that faces the approaching flow at the splash housing, which is located 
about 46 ft above the bottom of the intake structure. Low-pressure spray, about 20 psi, 
removes light fouling and organisms from the screen. Subsequently, a high-pressure wash , 
about 100 psi, is applied to remove heavy fouling. The low- and high-pressure spray nozzles 
are about 18 to 24 in . apart. The screen rotation rate is kept slow during high impingement 
events. 

Impinged fish are washed into a seamless concrete fish-return sluiceway and usually returned 
to the intake embayment approximately 300 ft east of the intake structure. The orig inal west 
sluiceway was installed in 1972 and was connected to the discharge canal. In 1979, the east 
sluiceway was installed and connected to the intake embayment. During storms, the wash is 
discharged via the original sluiceway to the discharge canal. An interchangeable baffle plate is 
util ized to divert the flow to one sluiceway or the other from the screen house. The baffle plate 
directs organisms and debris; however, some water flows over this structure and into the 
alternate slu iceway. The new sluiceway was designed to maintain a minimum 6-in. depth and a 
water velocity of less than 8 fps and is covered with galvanized wire screen. Though there are 
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several turns in the sluiceway, none appear to be greater than 23 degrees. The discharge point 
of the east sluiceway is at the mean low water (MLW) level. On occasion, the end of the east 
sluiceway has been seen above the water level, causing an actual "free fall" scenario. The 
west sluiceway discharge is above the MLW level in the discharge canal. 

Under normal operation, seawater is heated in the condensers to approximately 27 to 30°F 
above the intake temperature. This is within the plant's National Pollutant Discharge 
Elimination System (NPDES) permit, which allows for as much as a 32°F temperature change. 
With the cooling water flow being relatively constant at 311,040 gpm (693 cfs) throughout the 
year, the discharge temperature is almost entirely a function of the intake water temperature. 
From the condensers, water flows through buried concrete conveyance to the discharge canal. 
The conveyance consists of 235 ft of a 13-ft-by-17 -ft reinforced concrete box culvert, followed 
by 250 ft of a concrete pipe that is 10.5 ft in diameter. 

Three to five times each year, the plant is reduced to 50 percent power, and a thermal 
backwash is conducted to control biological fouling. During the backwash, water is heated to 
about 105°F, and two of the four traveling screens are rotated in reverse, allowing heated, non
chlorinated seawater from the condensers to flow back over the screens and to the intake 
embayment. The treatment is maintained for about 35 minutes. Scheduling of the thermal 
backwash treatments is coordinated with the highest tide to achieve maximum coverage, 
preventing mussels from growing in the upper elevations of the intake structure. 

Upon exiting the concrete pipe, discharged water enters a 900-ft-long trapezoidal discharge 
canal separated from the intake embayment by a breakwater. The discharge canal was 
created by two breakwaters that are oriented perpendicular to the shoreline, one of which is 
shared with the intake embayment. The channel sides are sloped at a 2: 1 horizontal-to-vertical 
ratio. The bottom is 30 ft wide at an elevation of 0 ft MLW, or 4.8 ft below MSL. The channel 
bottom remains at this elevation until it converges with the shore, which has a slope of 
approximately 40:1 at the channel mouth. At low tide, the water in the discharge canal is 
several feet higher than sea level, and the discharge is rapid and turbulent (estimated at 8.1 
fps). At high tide, the velocity is much lower (estimated at 1.4 fps) because the cross sectional 
area of flow in the channel is greater. Discharge of the heated water creates a thermal plume 
in the nearshore area of PNPS. A detailed discussion of the extent and characteristics of this 
plume is presented in Section 4.1.3. 

Dredging of the discharge canal has never been conducted. The intake embayment has been 
dredged twice, once in 1982 and again in the late 1990s. The purpose of dredging in the 
1990s, though unsuccessful, was to bring colder water into the cooling water system. Each 
dredging event was individually permitted through the U.S. Army Corps of Engineers (USACE). 
The potential dredged material was tested as part of the permit application process, undergoing 
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chemical, biological, and radiological analyses (see Section 2.2.5.2). The sediments were 
described as having no detected polychlorinated biphenyls (PCBs), polycyclic aromatic 
hydrocarbons (PAHs), or pesticides, and relatively low concentrations of petroleum 
hydrocarbons and heavy metals. Thus, they were considered to be Category One material 
under the Massachusetts Department of Environmental Protection (MDEP) dredged material 
classification guidelines and suitable for disposal (BSC Group 1996). Of the three potential 
categories of dredged material, a Category One classification has the lowest amount of 
contaminants. The dredged material was disposed of in open water, at the Massachusetts Bay 
Disposal Site, north of Boston. There are no current plans for future dredging of the discharge 
canal or the intake embayment at PNPS. 

2.1.4 Radioactive Waste Management Systems and Effluent Control Systems 

PNPS processing systems are designed and operated to meet the dose design objectives of 
Title 10 of the Code of Federal Regulations (CFR) Part 20 and 10 CRF Part 50, Appendix I 
("Numerical Guides for Design Objectives and Limiting Conditions for Operations to Meet the 
Criterion 'As Low As is Reasonably Achievable' for Radiological Material in Light-Water-Cooled 
Nuclear Power Reactor Effluents"). Radioactive wastes produced as a by-product of plant 
operations are collected and treated within the liquid, gaseous and/or solid waste processing 
systems before they are released to the environment or shipped to offsite disposal facilities. 
Liquid and gaseous effluents containing radioactive materials are reduced to levels as low as 
reasonably achievable (ALARA) prior to release. All liquid and gaseous releases are monitored 
and controlled to ensure compliance with the authorized limits. The radionuclides removed 
from the liquid and gaseous processing systems are converted to a solid waste form and 
disposed with other generated solid radioactive wastes (Entergy 2006a). 

Radioactive materials produced from the fission of uranium-235 and from neutron activation of 
metals in the primary coolant system are the main source of liquid, gaseous and solid 
radioactive waste. The radioactive fission products build up within the fuel and are contained 
within the sealed fuel rods; however, small quantities of fission products are released from the 
fuel rods into the reactor coolant under normal operating conditions. In addition, neutron 
activation of trace concentrations of metals contained within the reactor coolant, such as 
zirconium, iron, and cobalt, creates radioactive isotopes of these metals and these activation 
products also enter the radioactive waste processing stream (Entergy 2006a). 

Treating and separating these radionuclides from gases and liquids and removing 
contaminated material from various reactor areas produces nonfuel solid wastes. Nonfuel solid 
radioactive waste consists of contaminated tools and equipment, components removed from 
service, solidified liquid waste, and spent filtration media. It also includes dry active waste such 
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as contaminated protective clothing , paper, rags and other trash generated from plant 
operations, during design modification , and during routine maintenance activities. Some solid 
waste is temporarily stored on-site prior to disposal off-site at a licensed disposal facility 
(Entergy 2006a). 

Spent fuel solid waste consists of reactor fuel assemblies that have exhausted a certain 
percentage of their fissile fuel material. Spent fuel assemblies are removed from the reactor 
core and replaced by fresh fuel during routine refueling outages, typically every 24 months. 
These spent fuel assemblies are stored on-site in the spent fuel pool in the reactor building 
(Entergy 2006a). 

The site's PNPS Offsite Dose Calculations Manual (ODCM) specifies radioactive waste 
sampling and analysis requirements and describes the methods used for calculating the 
concentrations of radioactive material in effluents and the estimated offsite doses. The ODCM 
also provides guidelines for operating radioactive waste treatment systems and instrumentation 
in a manner so as to attain offisite doses that are ALARA (Entergy 2003c). Radioactive Effluent 
and Waste Disposal (REWD) Reports for 2001 through 2005 were reviewed by the Staff 
(Entergy 2002b, 2003b, 2004b, 2005b, 2006c). These data were used to develop information 
for a representative year for capacity factors and operational events that impact the volume and 
activity of liquid, gaseous, and solid waste. 

2.1.4.1 Liquid Waste Processing Systems and Effluent Controls 

The function of the liquid radioactive waste system is to collect, treat, store, and/or dispose of 
all radioactive liquid wastes. Liquid waste is collected in sumps and drain tanks at various 
locations throughout the plant and is then transferred to the appropriate receiving tank for 
processing . The liquid radioactive waste control system is designed to segregate and then 
process liquid radioactive waste from various sources separately. The liquid radioactive waste 
is classified, collected, and processed as either clean (liquids having a varying amount of 
radioactivity and low conductivity), chemical (liquids having low concentrations of radioactive 
impurities and high conductivities) , or miscellaneous radwastes (liquids having a high detergent 
or contaminant level, but with a low radioactivity concentration) (Entergy 2006a). 

Very low levels of radioactivity may be released in plant effluents if they meet the limits 
specified in the U.S. Nuclear Regulatory Commission (NRC) regulations. These releases are 
closely monitored and evaluated for compliance with NRC restrictions in accordance with the 
PNPS ODCM (Entergy 2003c). 

Clean liquid radioactive waste is collected from the equipment drain sumps located in the 
drywell , the reactor building, the turbine bui lding, the radioactive waste build ing, and the 
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retention building. The liquid wastes are then transferred to the clean waste receiver tank for 
processing. The clean waste receiver tank also receives resin transfer water and ultrasonic 
resin cleaner flush water. Flatbed filters and/or a mix of demineralizer, TherMix ®, and/or 
radwaste filter demineralizers are used to treat the clean liquid radioactive waste prior to its 
collection in the treated water holding tanks. Liquid waste within the holding tanks is sampled 
and analyzed and usually returned to the condensate storage tanks or the main condenser hot 
well for reuse within the facility. If the analysis of the clean liquid waste indicates high 
contaminants or high radioactivity, the clean liquid waste may be reprocessed. Clean liquid 
waste with abnormally high conductivity may be reprocessed in the chemical waste system or 
evaluated for controlled release into the circulating water discharge canal through the liquid 
radioactive waste header (Entergy 2006a). 

Chemical liquid radioactive wastes are collected from the floor drain sumps of the drywell, 
reactor building, turbine building, radioactive waste building, and the retention building. 
Collected liquid wastes are primarily from minor equipment leaks, tank overflows, equipment 
drains, and floor drainage. The liquid wastes are automatically transferred to the chemical 
waste receiver tanks when the sump is filled to a preset level. After decay and storage, the 
chemical liquid wastes are evaluated for discharge or reprocessing (Entergy 2006a). 
Miscellaneous liquid radioactive wastes are collected from floor drains within the turbine 
washdown area, personnel decontamination areas, fuel cask decontamination area, reactor 
head washdown area, truck decontamination area, machine shop wastes, and retube building 
decontamination area. Miscellaneous liquid radioactive wastes primarily consists of water 
collected from equipment washdown and decontamination solution wastes, radiochemistry 
laboratory solution wastes, miscellaneous water waste, and personnel decontamination waste. 
The wastes are sampled and analyzed for radioactivity to evaluate them for controlled release 
or for transfer to the chemical waste receiver tank for reprocessing. 

If it is determined that the liquid radioactive waste meets the ODCM criteria for controlled 
release, it can be discharged on a controlled basis into the circulating water discharge canal 
through the liquid radioactive waste discharge header. As the liquid waste passes through the 
discharge header, the radioactivity level is continuously monitored. Accidental discharge is 
protected against by instrumentation for detection and alarm of abnormal conditions and 
administrative controls . The radioactivity level is monitored during the discharge; the discharge 
is automatically terminated if the activity exceeds preset levels (Entergy 2006a). 

A review of the liquid effluents reported in the annual PNPS REWD Reports for the years 2001 
through 2005 (Entergy 2002b, 2003b, 2004b, 2005b, 2006c) was performed to estimate the 
annual releases that would be expected during the license renewal period. No liquid releases 
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were made in 2004 or 2005; the largest liquid releases during this five-year period occurred in 
2003. There were 11 batch discharges of liquid effluents in 2003 containing a total of 0.02 Ci of 
fission and activation products and 38 Ci of tritium. All liquid discharges were well within the 
NRC regulatory limits. No significant increases in liquid waste effluents are expected during the 
license renewal term. 

During this 5-year period, PNPS initiated an aggressive liquid radioactive waste management 
program to reprocess and reuse water. The REWD Report for 2002 notes that liquid effluent 
releases were significantly lower than in past years (Entergy 2003b). The REWD Reports for 
2004 and 2005 recorded zero liquid releases (Entergy 2005b, 2006c). 

See Section 2.2.7 for a discussion of the theoretical doses to the maximally exposed individual 
as a result of liquid effluent releases. 

2.1.4.2 Gaseous Waste Processing Systems and Effluent Controls 

The sources of gaseous releases from PNPS are the 330-ft plant stack, the reactor building 
vents, and the turbine building vents. The sources of releases to the stack are the main 
condenser steam jet air ejectors, the gland seal off-gases, and the exhausts from the 
augmented off-gas (AOG) charcoal absorber building, the radioactive waste building ventilation 
system, and the mechanical vacuum pumps during startup. The releases from the reactor 
building and turbine building vents are from steam leakage through valve stems, pump seals, 
and flanged connections within these areas. The PNPS ventilation systems are designed to 
maintain gaseous effluents to levels ALARA by a combination of holdups for decay of short
lived radioactive material, filtration, and monitoring (Entergy 2006a). 

Non-condensible gases from the main condenser air ejectors, the startup mechanical vacuum 
pumps, and the gland condensers are processed through the air ejector and AOG system. The 
AOG system also controls recombination of radiolytic hydrogen and oxygen that are 
continuously removed from the reactor coolant to maintain turbine efficiency. After 
recombination, the off-gas is routed to a condenser to remove moisture, and then through a 30-
minute delay pipe before entering the AOG charcoal absorber system . AOG charcoal 
absorbers provide for holdup of krypton and xenon radioactivity. The holdup time allows decay 
of the short-lived radioactive material which reduces the concentration of these materials such 
that the site boundary concentration of gaseous effluent is maintained ALARA (Entergy 2006a). 

The noncondensable exhaust from the main turbine gland seal condenser is collected and 
processed by the gland seal holdup system. Saturated air-water vapor mixture with trace 
amounts of hydrogen, oxygen, and radioactive gases are exhausted from the turbine generator 
gland seal condenser. The exhaust enters into a 16-in. diameter holdup line and is delayed for 
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approximately 1.75 minutes. The effluent is routed to the main stack and mixed with the AOG 
system effluent for discharge through the main stack (Entergy 2006a). 

These streams are ultimately exhausted through the main stack. Two full capacity fans located 
at the base of the main stack are designed to thoroughly mix all of the gas inlet streams and to 
facilitate accurate radiation monitoring of the effluent (Entergy 2006a). This approach 
minimizes release points to the environment, provides for continuous monitoring of the effluent, 
and takes advantage of additional atmospheric dispersion (Entergy 2006a). 

Ventilation from the administration build ing, machine shop, battery room and lube oil 
compartments, recirculation pump motor-generator set area, diesel generator building, and 
reactor auxiliary bay are listed as having negligible potential for the release of radioactive 
effluents. Venti lation from the turbine build ing operating floor and switchgear area are 
classified as having a low potential for release with airborne radiation concentration levels being 
monitored by the turbine building effluent monitoring system (Entergy 2006a). 

Primary containment venting , steam leakage outside the primary containment, hood vents, and 
high pressure coolant injection testing are potential sources of low-level radioactive 
contaminants at PNPS. Gaseous effluents from these areas are monitored and discharged 
through either the main stack or the reactor bui lding exhaust vent. The ventilation systems 
from these areas are designed to exhaust the air through process radiation monitoring 
equipment (Entergy 2006a). 

Gaseous effluents were reported in the PNPS REWD Reports for the years 2001 through 2005 
(Entergy 2002b, 2003b, 2004b, 2005b, 2006c). During this 5-yr period, the average annual 
releases of gaseous radioactive effluents were as follows: 

90.0 Cilyr of noble gases 
1.69 x 10-3 Cilyr of radioiodines 
1.22 x 10-3 Ci/yr of beta and gamma emitters as particulates 
435 Ci/yr of tritium 

All gaseous discharges were well within the NRC regulatory limits. No significant increases in 
gaseous waste effluents are expected during the license renewal term. 

See Section 2.2.7 for a discussion of the theoretical doses to the maximally exposed individual 
as a result of gaseous releases. 
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2.1.4.3 Solid Waste Processing 

The solid waste processing system processes both wet solid wastes (reactor cleanup sludge; 
spent resins and charcoal from radwaste, spent fuel pool, and condensate demineralizers; and 
TherMix ® and radwaste filter/demineral izer) and dry solid waste (rags, paper, small equipment 
parts, and solid laboratory wastes). Solid waste is processed at the radwaste building, the 
radwaste trucklock, low level radwaste storage facility (LLRWSF) and/or the trash compaction 
facility (Entergy 2006a). 

Solid waste is segregated, separated, consolidated, and analyzed for disposal in the trash 
compaction facil ity hazardous material area. The LLRWSF is utilized for interim storage for up 
to 5 years of solid rad ioactive waste and for temporary storage of bulk dewatered waste for 
shipment to a processing facility. Dewatered solid wastes are contained in high integrity 
containers and are placed in cylindrical, concrete storage modules within the LLRWSF. Dry 
rad ioactive waste are contained in steel containers and are stored in rectangular, concrete 
storage modules within the LLRWSF (Entergy 2006a). 

Disposal and transportation of radioactive waste at PNPS are performed in accordance with the 
U.S. Nuclear Regulatory Commission (NRC) and U.S. Department of Transportation (DOT) 
requirements . The amount and type of solid radioactive waste generated and shipped from 
PNPS varies from year to year (Entergy 2006a). Based on a review of the PNPS REWD 
Reports for the period 2001 through 2005, the annual average of solid radioactive waste 
shipped from PNPS was 698 m3/yr containing 725 Ci/yr (Entergy 2002b, 2003b, 2004b, 2005b, 
2006c). No significant increases in radioactive waste shipments are expected during the 
license renewal term. 

2.1.5 Nonradioactive Waste Systems 

The principal nonradioactive waste streams from PNPS consist of heating boiler blowdown, 
filter backwash, sludges and other wastes, floor and yard drains, and stormwater runoff. 
Nonradioactive waste streams are produced from plant maintenance and cleaning activities. 
Nonradioactive wastes, specifically chemical and biocide wastes, are also produced while 
controlling the pH in the coolant, controll ing scale and corrosion and while cleaning the main 
condenser. Nonradioactive waste liquids are generally discharged with the cooling water 
discharges. An onsite septic system collects the sanitary wastewater, which is transferred to an 
onsite wastewater treatment facility and discharged to a leach field in accordance with the 
Groundwater Discharge Permit # 2-389 issued by MDEP. 

During operation of the oil-fired boilers, nonradioactive gases are discharged to the 
atmosphere. By limiting fuel usage and hours of operation of the oil-fired boilers, emissions of 
regulated pollutants is within the MDEP's air quality standards (Entergy 2006a). 
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Entergy has a corporate policy and a plan for waste minimization at its nuclear power plants, 
including PNPS (Entergy 2006a). The plan provides a hierarchy of waste minimization options 
that emphasize (1) source reduction, (2) resuse/recycling, (3) treatment to reduce volume 
and/or toxicity, and (4) disposal, in that order. It is expected that Entergy would continue to 
maintain and implement its waste minimization policy and plan during the license renewal 
period at PNPS. 

2.1.6 Plant Operation and Maintenance 

PNPS utilizes various programs and activities to maintain, inspect, test and monitor the 
performance of plant equipment and to manage aging effects. The programs and activities are 
implemented to comply with the requirements of 10 CFR Part 50, Appendix B 
(Quality Assurance), Appendix R (Fire Protection), and Appendices G and H, Reactor Vessel 
Materials; 10 CFR Part 50.55a, American Society of Mechanical Engineers (ASME) Code, 
Section XI, In-service Inspection and Testing; 10 CFR Part 50.65, the maintenance rule, 
including the structures monitoring; and to maintain water chemistry (Entergy 2006a). 

Some programs and activities are performed during the operation of the nuclear unit, while 
others are performed during scheduled refueling outages. Additional programs are 
implemented in response to NRC generic communications and to meet technical specification 
surveillance requirements . 

2.1.7 Power Transmission System 

As presented in Table 2-1, the applicant identified two 345-kilovolt (kV) transmission lines, the 
342 line and the 355 line, that connect PNPS to the power grid. The two lines share a single 
300-ft-wide ROW that extends from the PNPS switchyard approximately 5.0 mi to the Jordan 
Road Tap and then an additional 2.2 mi to the Snake Hill Road substation (Entergy 2006a; AEC 
1972) (Figure 2-6). Over its 7.2-mi length. the ROW covers approximately 260 ac. The 
transmission line ROW does not cross any State or Federal parks, wildlife refuges , or wildlife 
management areas (Entergy 2006a). nor does it cross any major lakes, ponds, or streams. 
However, the transmission line ROW crosses a small stream near Old Sandwich Road. 
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Figure 2·6. PNPS Transmission Line ROW 
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Table 2-1. PNPS Transmission Line ROWs 

Approximate 
Distance ROW Width ROW Area 

Destination Line Number kV km (mi) m (ft) hectares acres 
of lines 

PNPS to 342,355 2 3451 8.05 5 91.4 300 73.6 181.8 
Jordan Road line 

Tap 

Jordan Road 342,355 2 3451 3.5 2.2 91.4 300 32.3 80.0 
Tap to Snake line 

Hill Road 
Substation 

Total 11 .6 7.2 105.9 261.8 

Source: Entergy 2006a 

Entergy does not own, operate, or maintain the PNPS-to-Snake Hill Road ROW or transmission 
lines. The lines are owned and maintained by NSTAR, which provides electricity and natural 
gas to businesses and residents in eastern Massachusetts (Entergy 2006a; NSTAR 2006). 
NST AR maintains the transmission line ROW in accordance with a Vegetation Management 
Plan (NSTAR 2006) approved by the Massachusetts Department of Agricultural Resources and 
the Natural Heritage and Endangered Species Program (NHESP). Under this plan, NSTAR 
maintains the PNPS ROW from the station to the Snake Hill Road substation, as well as the 
rest of their system, using an integrated vegetation management program. The ROW is 
managed by NSTAR to encourage the natural development of low-growing woody shrubs and 
herbaceous plant communities while controlling tall-growing trees and undesirable shrub 
species that may interfere with the operation of the transmission lines. 

2.2 Plant Interaction with the Environment 

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

The PNPS facility occupies 140 ac, located northeast of Rocky Hill Road . The site includes a 
central developed area surrounded by a security fence that contains the generating facilities, 
switchyard, warehouses, office buildings, and parking lots. The remainder of the site, 
surrounding the developed area to the north, west, and south, is primarily undeveloped and 
wooded. The Cape Cod Bay shoreline borders the site to the east. The properties along the 
shoreline north and south of the site, which also are situated between Rocky Hill Road and the 
bay, are residential except for the parcel immediately north of the site, which is used for 
nonprofit/conservation purposes. PNPS is located in the Town of Plymouth and Entergy has a 
payments in lieu of taxes (PILOT) agreement with the Town. The site is zoned Ll/Light 
Industrial by the town. The parcels immediately north and south of the site are zoned RR/Rural 
Residential(a) . 

Entergy also owns a large tract of undeveloped land, over 1530 ac, located predominantly 
across Rocky Hill Road south and west of the 140-ac PNPS site. The majority of this property 
has been placed in a forest land trust under Chapter 61 of the General Laws of Massachusetts, 
Classification and Taxation of Forest Lands and Forest Products. The majority of this 
woodlands property is zoned RRiRural Residential; a small portion east of Power House Road 
is zoned R-25/Residential(b). The Entergy-owned property boundary, including the PNPS site 
and the woodlands tract, is shown in Figure 2-3. 

A 300-ft-wide transmission line ROW, containing two transmission lines built to connect PNPS 
to the power grid, runs from the PNPS site to the Snake Hill Road substation approximately 7.2 
mi to the southwest (Entergy 2006a; AEC 1972). The corridor extends from the PNPS 
switchyard, crosses Rocky Hill Road, and traverses almost 2 mi within the Entergy woodlands 
and along its southeastern property boundary. The corridor then turns west, leaving the 
Entergy woodlands property, and continues southwest approximately 5 mi to where it connects 
to a previously existing corridor. Lands traversed by the transmission lines ROW are primarily 
undeveloped woodland and are zoned RRiRural Residential by the Town of Plymouth. At its 
southern end, approximately 1.3 mi of the corridor are within Myles Standish State Forest. 

PNPS is within Massachusetts's coastal zone for purposes of the Coastal Zone Management 
Act. Section 307( c )(3 )(A) of the Coastal Zone Management Act [16 USC 1456( c )(3 )(A)] 
requires that applicants for federal licenses to conduct an activity in a coastal zone provide to 
the licensing agency a certification that the proposed activity is consistent with the enforceable 
policies of the State's coastal zone program. A copy of the certification is also to be provided to 

(a) The RR zoning district has a minimum lot size of 120,000 ft2 (Rural Residential). 
(Town of Plymouth 2004c) . 

(b) The R-25 district has a minimum lot size of 25,000 ft2 (Medium Lot Residential). 
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the State. Within six months of receipt of the certification, the State is to notify the Federal 
agency whether the State concurs with or objects to the applicant's certification. 

Entergy's certification that renewal of the PNPS license would be consistent with the 
Massachusetts coastal zone management program is provided in Attachment D of its 
Environmental Report (Entergy 2006a), which was submitted on January 27, 2006, as part of 
the license renewal application for PNPS. Correspondence related to the certification is in 
Appendix E of this SEIS. By letter dated July 11, 2006, the Massachusetts Office of Coastal 
Zone Management concurred with the applicant's consistency certification. 

2.2.2 Water Use 

Cape Cod Bay, with a surface area of approximately 430 square nautical mi, or about 365,000 
ac, is the source of cooling and service water for PNPS. The facility uses a once-through 
cooling system in which seawater is withdrawn from the bay via an embayment formed by two 
breakwaters and is discharged into a 900-ft-long discharge canal immediately adjacent to the 
intake embayment. The intake structure provides 311,000 gpm of condenser cooling water and 
can provide up to 13,500 gpm of cooling water to the service water system. 

As designated in the PNPS NPDES Permit Number MA003557 (Federal) and Number 359 
(State), the monthly average and daily maximum discharge limitations for condenser cooling 
water (outfall no. 001) are 447 million gallons per day (mgd) and 510 mgd, respectively 
(EPA 1994). The monthly average discharge limitation for service cooling water (outfall 
no. 010) is 19.4 mgd (there is no daily maximum limitation specified in the NPDES permit). 
According to the applicant's April 2005 to March 2006 Discharge Monitoring Reports (DMRs) for 
the NPDES permit, flow for both the condenser and service cooling water systems did not 
exceed the permit requirements during that time period (Entergy 2006d). 

The PNPS facility obtains its potable and reactor makeup water from the Town of Plymouth 
municipal water system (Entergy 2006a). The town water supply is derived solely from 
groundwater. Estimated annual potable water consumption for a non-outage year at PNPS is 
approximately 39.1 million gallons per year or 74.4 gpm (Town of Plymouth 2004b). The usage 
represents approximately 2.3 percent of the town's total yearly consumption (Town of Plymouth 
2004a). There is no direct groundwater use at the PNPS facility. The site has one groundwater 
well (installed in 2000), which has been used in the past for irrigation purposes only. The well is 
no longer in use and it is not anticipated that the well will be returned to service at anytime in 
the future (Entergy 2006a). The Town of Plymouth Water Division obtains its drinking water 
supply from 10 groundwater wells at nine locations throughout the town. The Plymouth-Carver 
aquifer, which provides water for Plymouth and neighboring communities, is composed of 
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saturated glacial sand and gravel. The aquifer is designated by EPA as a Sole Source Aquifer, 
the second largest in Massachusetts. This aquifer provides at least 50 percent of the 
communities ' water supply (Town of Plymouth 2006a). 

2.2.3 Water Quality 

2.2.3.1 Surface Water 

Pursuant to the Federal Water Pollution Control Act [also known as the Clean Water Act 
(CWA)], PNPS effluent discharges are regulated by a NPDES permit. EPA Region I 
administers the NPDES permit program in Massachusetts. The NPDES permit was issued to 
PNPS on Apri l 29, 1991, and the current NPDES permit (which is a modification of the permit 
issued in 1991) was issued August 30, 1994 (Federal Permit Number MA0003557) in 
conjunction with the Commonwealth of Massachusetts (Massachusetts Permit Number 359) 
(EPA 1994). A provision of the CWA allows facilities to continue to operate under an expired 
permit provided the permittee makes a timely renewal application. The PNPS NPDES permit, 
which expired April 29, 1996, remains in effect while EPA Region I and the Commonwealth 
review Entergy's application for renewal of the permit. The quantitative effluent limitations 
regulated under the PNPS NPDES permit are shown in Table 2-2. 

Based on a review of the discharge data presented in the applicant's April 2005 to March 2006 
monthly DMRs for the PNPS facility, an effluent limitation was outside of the permit requirement 
on three occasions. During April 2005, there was one permit exceedance. Analytical results for 
total suspended solids of 38.2 milligrams/liter (mg/L) at stormwater outfall 007 exceeded the 
monthly average limit (30 mg/L), but not the daily maximum limit (100 mg/L). The DMR 
attributed this to the unusually large amount of road sand used that winter. On one occasion in 
January 2006 and another in February 2006, there was a problem with the screenwash 
dechlorination system (outfall 003) in which chlorine was detected in the screenwash sluiceway. 

In each instance, one of the dechlorination pumps was not pumping adequately. One pump 
was repaired and the other replaced, and the system was restored to normal operation. These 
exceedances were not significant enough to result in issuance of a Notice of Violation (NOV) by 
EPA (Entergy 2006d). 

2.2.3.2 Groundwater 

According to the April 26, 1999, MDEP Groundwater Discharge Permit (Southeast Region, 
Permit #2-389), the PNPS sanitary wastewater treatment facility is authorized to discharge 
treated wastewater effluent into a leach field in compliance with specified discharge limitations 
(MDEP 1999). Groundwater flow at this site is toward Cape Cod Bay (Entergy 2006a). The 
parameters regulated under the MDEP groundwater discharge permit are shown in Table 2-3. 
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Table 2-2. Effluent Limitations - NPDES Permit for PNPS 

Total Residual Max. Temp. Temp. Rise Total Suspended 
Flow (mgd) Oxidants (mg/l) (OF) (OF) Solids (mg/l) 

Outfall No.(Outfall Avg. Max. Avg. Max. Avg. Max. Avg. Max. Avg. Max. 
DescriQtion} Monthly Daily Monthly Daily Monthly Daily Monthly Daily Monthly Daily 

001 (Condenser 447 510 0.1 0.1 NA 102 NA 32 NA NA 
Cooling Water) 

002 (Thermal NA 255 NA NA NA 120 NA NA NA NA 
Backwash for Bio-

fouling Control) 

003 (Intake Screen 4.1 4.1 NA NA NA NA NA NA NA NA 
Wash) 

004,005,006,007 NA NA NA NA NA NA NA NA 30 100 
(Yard Drains) 

008 (Sea Foam 0.73 0.73 NA NA NA NA NA NA NA NA 
Suppression) 

010 (Service 19.4 NA 0.50 1.00 NA NA NA NA NA NA 
Cooling Water) 

011 (Makeup 0.015 0.06 NA NA NA NA NA NA 30 100 
Water and 

Demineralizer 
Waste Discharge) 

*For these outfalls, the pH shall not be greater than or less than 0.5 standard units of the influent. 
There is no Outfall No. 009 (number 009 was not assigned). 
Source: EPA 1994. 

\J 
III 
:::::l 

Oil and Grease ....... 

(mg/l) 
pH III 

:::::l 
Cl. 

Avg. Max. ....... 
:::::l'" 

Monthly Daily <D 
m 

NA NA 0.5 units* :::::l 
< a' 
:::::l 

NA NA 0.5 units* 3 
<D 
:::::l ....... 

NA NA 0.5 units* 

NA 15.0 6.0 to 8.5 

NA NA 0.5 units* 

NA NA NA 

NA NA 6.1 to 8.4 
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Table 2-3. Effluent Limitations - MDEP Groundwater Discharge Permit for PNPS 
Wastewater Treatment Facility 

Effluent Characteristic 

Flow (gallons/day) 

Biochemical Oxygen Demand, 5-day @ 20°C 

Total Suspended Solids 

Chloride 

Oils and Greases 

Total Dissolved Solids 

pH 

Source: MDEP 1999 

Discharge Limitation 

37,500 daily average 

30.0 mg/L 

30 .0 mg/L 

250.0 mg/L 

15.0 mg/L 

1000 mg/L 

6.5 to 8.5 

Based on a review of the groundwater data presented in the applicant's January 2005 to March 
2006 monthly DMRs for the facility, two effluent limits were exceeded over a three-month 
period. During January, February, and March 2005, total dissolved solids (TDS) and chloride 
concentrations exceeded the permit limits. The TDS effluent limit of 1000 mg/L was exceeded 
by 100 to 400 mg/L, and the chloride limit of 250 mg/L was exceeded by 10 and 80 mg/L. In 
order to determine the source of these elevated TDS and ch loride levels in the treated 
wastewater effluent, PNPS sampled all three lift stations and the raw water coming into the 
facility. The conclusion was reached that runoff containing road salt, which was used 
extensively due to adverse weather conditions, as well as softener chemicals from the cafeteria 
may have contributed to the high readings over those months. During May 2005, TDS 
exceeded the permit limit by 100 mg/L, which was attributed to a contaminated sample. 
These exceedances were not significant enough to result in issuance of an NOV by MDEP 
(Entergy 2006e). 

A site contamination assessment was conducted for PNPS in 1999. This assessment was 
performed to identify any radioactive contamination in the vicin ity of the PNPS facil ity. The 
types of samples collected include shallow soil samples, deep soil samples, catch basin 
sediment samples, and groundwater samples. Analytical results from these samples indicate 
that radioactive contamination in the vicinity of the process buildings is minimal and, thus, would 
not pose any significant effect on decommissioning efforts. In compliance with 10 CFR Part 
50 .75{g){1) recordkeeping requirements, PNPS maintains a file that documents spi ll events at 
the facility and describes associated remediation and any residual concentrations remaining . 
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Information-in this file was used to guide the sampling for the site contamination assessment 
(Boston Edison 1999). 

Impacts to site groundwater were evaluated after more than 15,000 gallons of transformer oil 
were spilled from the main transformer at the PNPS site in March 1997. A response action was 
conducted in 1997, and a completion and outcome statement was subsequently prepared for 
submittal to MDEP. It documents the details of the release and cleanup, provides the analytical 
results of the soil and groundwater samples collected, and presents the results of the risk 
characterization conducted at the affected area. Total petroleum hydrocarbons (TPH) and 
extractable petroleum hydrocarbons (EPH) were detected above screening criteria in 
subsurface soil samples collected from the area around the transformer. Contaminated trap 
rock and soil were excavated and removed from the site, and soil samples were collected to 
confirm removal of the source of contamination. Analytical results indicated that elevated 
concentrations of select EPH carbon chains and TPH remained in the soil. Three rounds of 
groundwater samples were collected in the vicinity of the transformer following the removal of 
trap rock and soil. EPH were detected above screening criteria in September 1997; however, 
no exceedances were detected in the April or December 1997 samples. A risk characterization 
was conducted for soil and groundwater to determine the level of risk to human health, safety, 
welfare, and the environment at the PNPS site based on the transformer oil spill. Despite the 
elevated concentrations of contaminants present, the risk characterization determined that a 
condition of no significant risk of harm exists at the site. In addition, a background feasibility 
evaluation was conducted, which determined that it is technologically infeasible to remediate 
the impacted soil to background levels. Based on the results of the risk characterization and 
the background feasibility evaluation, the response action was considered complete (RAM 
Environmental 1998). 

2.2.4 Air Quality 

PNPS is situated on the western shoreline of Cape Cod Bay in Plymouth, Massachusetts on a 
ridge of low hills running in a north-south direction reaching a height of 395 ft. Approximately 
60 percent of the area within a 50-mi radius is open water (AEC 1972). Thus, the site has a 
continental climate influenced by the sea. In these mid latitudes of the United States (U.S.), the 
weather is influenced mostly by large-scale air masses and storm systems which enter the area 
from southwesterly through northwesterly directions. The prevailing winds are likely to be from 
the west, with a northwest component in the winter and spring, tending to be more 
southwesterly during the remainder of the year (NOAA 2004). 

The average annual temperature at Plymouth is 50 0 F with a high monthly average of 71 0 F in 
July and monthly average of 2r F in January (Entergy 2006a). The Atlantic Ocean moderates 
the climate on local scales, with air temperatures along the coast being less extreme than those 
inland . For example, western Massachusetts is generally colder than the eastern part of the 
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state. In the west, Pittsfield averages 68° F in July and 21 ° F in January. Worcester, in the 
central portion of the state, has a July average of 70°F and a January average of 24°F. The 
highest temperature ever recorded in the state was 1 OrF at New Bedford and Chester, on 
August 2, 1975. The lowest recorded temperature, -35°F, occurred at Chester on January 12, 
1981 (World Book 2006). 

Hurricanes occasionally strike New England from the south and deliver strong winds and heavy 
rains to these coastal locations in the summer and autumn months. Destructive hurricanes hit 
the state in 1938, 1944, and 1945. Tornado activity in eastern Massachusetts is uncommon. 
The relatively warm ocean waters off the east coast in winter can provide the energy for extra 
tropical cyclones, many producing "northeasters" in the winter and spring, leading to strong 
winds and heavy precipitation. Thunderstorms occur in the late spring and summer. Monthly 
averages for precipitation at Plymouth vary from about 3 to 4.5 in. Although snowfall amounts 
typically average 42 in. per year, the Plymouth area is subjected to a wide range of snowfall 
since it is located in the northeastern part of the U.S. The State's precipitation (rain, melted 
snow, and other forms of moisture) ranges from approximately 47 in. a year in the west to about 
43 in. near the east. From 55 to 75 in. of snow falls in the western mountains each year. The 
central part of the State averages about 49 in. a year and the coastal area about 42 in. 
(World Book 2006). 

PNPS is within the MDEP Southeast Region. Ozone is the only pollutant for which 
Massachusetts monitors indicate violation of the National Ambient Air Quality Standards. 
Massachusetts is in attainment for the other pollutants, including carbon monoxide, lead, 
nitrogen dioxide, sulfur dioxide, and particulate matter with a mean aerodynamic diameter of 
less that 10 micrometers (PM1o) and less than 2.5 micrometers (PM25). The term "attainment" 
means that the State-run ambient air quality network has verified that the air quality for various 
pollutants is within established EPA Standards. Likewise, the term "non-attainment" is used to 
indicate instances wherein key pollutants demonstrated monitoring values that exceed the EPA 
Standards. Massachusetts has been in attainment for sulfur dioxide, nitrogen dioxide, and lead 
based on decades of monitoring. With the adoption of numerous control programs, 
Massachusetts has been in attainment for carbon monoxide since 1986 and was redesignated 
as "in attainment" for carbon monoxide in 2002 (MDEP 2005). 

Massachusetts has been classified as in "serious non-attainment" for the 1-hour ozone 
standard since the early 1990s. However, with greater controls there has been a reduction in 
the severity of the 1-hour exceedances. Massachusetts has been designated as being in 
"moderate non-attainment" of the 8-hour ozone standard (EPA 2004). 

There are no designated Class I Federal areas within a 50-mi radius of PNPS. The closest 
non-attainment area for particulate matter is New Haven, Connecticut, approximately 135 mi 
from PNPS. The closest non-attainment area for sulfur dioxide is Mansfield, New Jersey, 
approximately 250 mi from PNPS (EPA 2003). 
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PNPS has heating boilers and diesel generators located onsite. Emissions from these sources 
are regulated by an emissions cap approved by the MDEP in July 2005. This cap limits facility 
emissions to less than 50 percent of the major source category emissions. 

2.2.5 Marine Aquatic Resources 

2.2.5.1 Water Body Characteristics 

Cape Cod Bay (Figure 2-1) is a large embayment in southeastern Massachusetts that is open 
to the north, and enclosed by the mainland to the west and Cape Cod to the south and east. 
The Commonwealth of Massachusetts has designated Cape Cod Bay as an Ocean Sanctuary, 
a status intended to protect the ecology and appearance of this area by prohibiting a variety of 
activities. 

Cape Cod Bay constitutes the southern end of Massachusetts Bay and the Gulf of Maine. 
Cape Cod is a hook-shaped, glacially deposited peninsula whose northern tip extends about 6.2 
mi north of PNPS. Cape Cod Bay is approximately 18.6 mi wide at the latitude of PNPS. The 
surface area of Cape Cod Bay is approximately 360,000 ac, and the volume is approximately 
36 million ac ft (Stone and Webster 1975, in ENSR 2000). 

Water depths in the vicinity of PNPS are typically 10ft and up to 120 ft within 5 mi offshore of 
the site. The nearshore waters and coastline in the immediate vicinity of PNPS are shown in an 
aerial photograph in Figure 2-3. The nearshore depths to the north of PNPS average 
approximately 12 ft. The greatest depth, approximately 180 ft, occurs at the mouth of Cape 
Cod Bay. Approximately half of the surface area of Cape Cod Bay has depths greater than 100 
ft (Stone and Webster 1975 in ENSR 2000), with depths increasing as the bay floor slopes 
toward deeper water at its northern connection with Massachusetts Bay and the Gulf of Maine. 

The bottom is mainly unconsolidated sediment, finer in deeper waters than near shore 
(Bridges and Anderson 1984, in ENSR 2000). The sea floor in the vicinity of PNPS is generally 
sandy, with depths of approximately 21 ft offshore and to the south of PNPS. Two shallow 
rocky ledges bracket the PNPS area. One ledge extends northward from Rocky Point near the 
northern tip of the PNPS property. The other ledge also extends northward for several hundred 
meters from the vicinity of Manomet Point (ENSR 2000; Davis and McGrath 1984) (Figure 2-2). 

The movement of water within Cape Cod Bay is controlled mainly by ocean circulation patterns, 
tidal fluctuations, and wind . These factors affect the hydrodynamics of the bay to varying 
degrees and result in currents that jointly control the exchange of water between Cape Cod Bay 
and the much larger Massachusetts Bay. The waters of Cape Cod Bay exchange with water 
from Massachusetts Bay through the processes of tidal exchange, the counterclockwise pattern 
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of ocean circulation, and wind-induced motion.  Tidal fluctuations largely control this exchange. 

The intertidal volume represents approximately 9.3 percent of the mean volume of the bay.  The

total bay flushing rate is approximately 7.2 percent per day, which corresponds to a mean

residence time in Cape Cod Bay of 13.9 days (Stone and Webster 1975, in ENSR 2000).

Ocean currents in the vicinity of PNPS are generally toward the south and are part of the large-

scale, counterclockwise circulation pattern within Massachusetts Bay.  In contrast, tidal currents

tend to rotate clockwise, completing one revolution per tide cycle (EG&G 1995, in ENSR 2000). 

Tide heights in Massachusetts Bay are predominantly semidiurnal with a typical range of 9.1 ft. 

The maximum tidal range at spring phase is 10.6 ft.  At PNPS, the estimated average yearly

maximum astronomical high tide is 11.7 ft MLW, and the estimated average yearly minimum

astronomical low tide is 2.3 ft MLW (Stone and Webster 1975, in ENSR 2000). 

Water temperatures in Cape Cod Bay fluctuate seasonally and due to processes such as

upwelling, downwelling, and turbulence.  Seasonal temperature variations are significantly

greater near the surface of the bay than on the bottom, although seasonal climatic changes

produce temperature stratification during the summer months.  Generally, during the summer

and early fall, bay temperatures exhibit a two-layer structure in which a very strong temperature

gradient exists at the interface of the layers, with temperatures decreasing with increasing water

depth.  More gradual temperature changes generally occur over the entire depth of the water

column within this two-layer structure (Stone and Webster 1975, in ENSR 2000).

Water temperature measurements have been collected by the Massachusetts Water Resource

Authority (MWRA) in Boston Harbor, Massachusetts Bay, and Cape Cod Bay from 1989

through 2004.  Over the 15-year period, temperatures have remained fairly consistent, ranging

from approximately 2 degrees Celsius (�C) (35.6�F) (in mid-winter) to 22�C (71.6�F) (in |

mid-summer) in the near-surface water and approximately 3�C (37.4�F) (in mid-winter) to |

approximately 12�C (53.6�F) (in mid-summer) in the near-bottom water (Libby et al. 2006). |

Large fluctuations during the summer are typical, resulting from upwelling/downwelling

fluctuations as well as short-lived wind-mixing events (Libby et al. 2006).

Salinity becomes vertically uniform throughout the water column during late winter.  As the

snow melts in the spring and surface water runoff increases, the fresh water enters the bay at

the surface, and because it is less dense than saltwater, the fresh water stays at the surface. |

As a result of the relative decrease in surface water salinity, a density gradient develops.  At the

same time the additional solar warming increases the surface temperature and further

enhances the density gradient (Libby et al. 2006). 

Dissolved oxygen (DO) concentrations in the water column of Cape Cod Bay are highest during

the winter and early spring when oxygen is well mixed throughout the water column.  DO

measurements have been collected throughout the Massachusetts/Cape Cod Bay system since
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1992 by the MWRA (Libby et al. 2006).  Monitoring results from this program indicate that the

DO varies significantly throughout the year, with values in 2004 ranging from approximately 

11 mg/L in March 2004 to a low of approximately 7.5 mg/L in Cape Cod Bay during early fall

(Libby et al. 2006).  In general, the DO at the bottom is 1 to 2 mg/L less than at the surface

throughout the year (Galya et al. 1997 in ENSR 2000).  This general cycle of mid-winter highs

and early-fall lows has been repeated during each of the monitoring years and suggests a fairly

regular pattern of steady decline through the period of increased algal production and a

subsequent increase during destratification and reduced algal production (Libby et al. 2006).

2.2.5.2 Chemical Contaminants near PNPS

At the site audit in May of 2006, the NRC staff was informed that analytical data for surface

| water and sediment have not been collected regularly by Entergy or its predecessor, Boston

Edison, at the PNPS facility.  However, sediment has been collected and analyzed in support of 

| a dredging permit application.  Such data were collected from the cooling water intake

embayment at PNPS on four occasions between October 1992 and July 1996.  These 

analytical data are available in the report Maintenance Dredging of Pilgrim Nuclear Power

Station Intake Channel Report (BSC Group 1996).  

In 1992 and 1994, sediment samples were collected and analyzed for several physical and

chemical parameters.  Eight inorganics (cadmium, chromium, copper, lead, mercury, nickel,

sodium, and zinc), the chloride ion, volatile organics, and total petroleum hydrocarbons were

detected at relatively low concentrations based on comparison to MDEP dredging material

classification guidelines.  PAHs, pesticides, and PCBs were not detected in any sediment

sample.  Samples were also analyzed for radionuclides, and results indicated that the

concentrations detected would not pose any significant risk.  Results of this sampling indicated

that sediment dredged from the PNPS intake embayment would be suitable for disposal at the

Massachusetts Bay Disposal Site (MBDS) without bioassay or bioaccumulation testing of the

samples (BSC Group 1996).

Sediment samples from the PNPS site were collected in 1996 to determine the environmental

impacts of proposed dredge spoils on the marine benthic populations using toxicological and

bioaccumulation tests.  For comparison, control sediment samples were collected from a

contaminant-free area of the Hampton Harbor, and reference sediment samples were collected

outside the MBDS.  Toxicological studies indicated that the PNPS intake embayment sediment

| had no impact on the survival of the mysid shrimp Mysidopsis bahia, tidewater silverside

minnow (Menidia beryllina), the polychaete worm Nereis virens, or the bivalve clam Macoma

nasuta.
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These tests indicated that sediment from the intake embayment would have a significant impact |

on the survival of the amphipod Ampelisca abdita and the development of the larval stage of the |

blue mussel (Mytilus edulis).  Bioaccumulation tests found no significant uptake of any of the |

parameters tested (cadmium, cobalt, cobalt-60, and mercury) in either Macoma nasuta or |

Nereis virens after exposure to the PNPS intake embayment sediment for 28 days (BSC Group |

1996).

A follow-up study on the January 1996 toxicological and bioaccumulation study was conducted

in July 1996 to assess potential acute impacts to the marine benthic populations exposed to

dredged sediment from the PNPS intake embayment.  Toxicological studies indicated that the |

sediment had a significant effect on the survival of the amphipod in only one location after 10 |

days exposure and that the observed toxicity in the previous tests may have resulted from |

ammonia levels unrelated to PNPS operations (BSC Group 1996). |

Data are also available to evaluate overall contaminant distribution in Massachusetts Bay.  As

part of a study conducted by Shea et al. (1991), sediment chemical contaminant data from a

total of 18 studies were compared.  The studies included analytical results of metals, PAHs,

PCBs, pesticides, and radionuclides in Massachusetts Bay sediments.  The study concluded

that Massachusetts Bay sediments were no more contaminated than those of other urban

estuarine and coastal regions on the east coast, and that based on comparison of the observed

data to the National Oceanic and Atmospheric Administration (NOAA) sediment toxicity effects |

levels, the sediments in Massachusetts Bay are healthy (Shea et al. 1991).

2.2.5.3  Biological Communities

The marine biological communities in the waters of Cape Cod Bay surrounding PNPS include |

fish, pelagic invertebrates, plankton, benthic invertebrates, marine aquatic plants, marine

mammals, and Federally listed marine species (including some marine mammals and sea

turtles). |

2.2.5.3.1 Fish

The species composition of the fish community found in western Cape Cod Bay reflects a

transition between the Gulf of Maine and the Mid-Atlantic Bight (Lawton et al. 1995 in 

ENSR 2000).  Due to the warm water intrusion from the Cape Cod Canal into the cold waters

from the Gulf of Maine current, Cape Cod Bay maintains a seasonally diverse composition of

finfish. Cape Cod serves as the southern boundary for several northern Atlantic fish species

and the northern boundary for several fish species that inhabit the warmer waters south of

Cape Cod, resulting in a wide variety of fish species (ENSR 2000).  PNPS is situated on an
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open part of the coast and the biota in the vicinity of the station is more typical of marine than of

estuarine environments (ENSR 2000).

Monitoring

Marine finfish populations in the vicinity of PNPS have been monitored since the initiation of

station operations to determine if the station has had any effect on local populations.  These

studies have been conducted by independent researchers, State agencies, and consultants

under contract with PNPS or its parent companies (Boston Edison, Entergy).  These studies

have been conducted in response to the NPDES permitting requirements, in response to

advisory committee concerns, or due to PNPS concerns only.  The results of these studies are

published at least annually through the Marine Ecology Reports or are issued as special

reports.

A variety of methods has been employed to sample the fish populations that inhabit the waters

in the vicinity of the station.  These methods have included:

| • Bottom trawls

• Gill nets

• Haul seines

• Diver surveys

• Recreational creel surveys

• Ichthyoplankton surveys

• Impingement and entrainment monitoring

Bottom trawling gear was used to sample demersal fish species inhabiting inshore waters, gill

nets were set to sample pelagic species, and haul seining was employed to sample other

inshore species.  In addition, visual transects were surveyed by divers in complex habitat areas

that could not be surveyed with typical sampling equipment in order to assess habitat-seeking

fish species such as the tautog (Tautoga onitis) and cunner (Tautogolabrus adspersus). 

Recreational creel surveys also were conducted to assess the sport fisheries adjacent to PNPS. 

In addition, ichthyoplankton studies were initiated in 1974 to determine the presence and extent

of early-life stages of local fish populations and assess possible detrimental effects from PNPS. 

Impingement and entrainment sampling has been conducted at least once weekly since the

initiation of station operations.

Important Fish Species 

| A discussion of the ecology, life history, status, and trends of the important fish species in the

area surrounding PNPS follows.  These species include commercially or recreationally valuable
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species, species that are critical to the potentially affected ecosystem, and species for which

essential fish habitat (EFH) has been designated in the vicinity of PNPS.  These species are:

• Alewife (Alosa pseudoharenqus)

• American plaice (Hippoglossoides platessoides) 

• Atlantic butterfish (Peprilus triacanthus)

• Atlantic cod (Gadus morhua)

• Atlantic halibut (Hippoglossus hippoglossus)

• Atlantic herring (Clupea harengus) 

• Atlantic mackerel (Scomber scombrus)

• Atlantic menhaden (Brevoortia tyrannus)

• Atlantic sand lance (Ammodytes americanus)

• Atlantic silverside (Menidia menidia)

• Atlantic tomcod (Microgadus tomcod)

• Black sea bass (Centropristus striata)

• Bluefin tuna (Thunnus thynnus)

• Bluefish (Pomatomus saltatrix)

• Cunner (Tautogolabrus adspersus)

• Fourbeard rockling (Enchelyopus cimbrius)

• Fourspot flounder (Paralichthyus oblongus)

• Haddock (Melanogrammus aeglefinus) 

• Little skate (Leurcoraja erinacea)

• Monkfish (Lophius americanus) 

• Ocean pout (Macrozoarces americanus)

• Offshore hake (Mercluccius albidius)

• Pollock (Pollachius virens)

• Rainbow smelt (Osmerus mordax)

• Redfish (Sebastes fasciatus)

• Red hake (Urophycis chuss)

• Rock gunnel (Pholis gunnellus)

• Scup (Stenotomus chrysops)

• Silver hake / whiting (Merluccius bilinearis) 

• Smooth skate (Malacoraja senta)

• Spiny dogfish (Squalus acanthias)

• Summer flounder (Paralicthys dentatus)

• Tautog (Tautoga onitis)

• Thorny skate (Amblyraja radiata)

• Tilefish (Lopholatilus chamaeleonticeps)

• White hake (Urophycis tenuis)

• Windowpane flounder (Scopthalmus aquosus) 

• Winter flounder (Pseudopleuronectes americanus)
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• Winter skate (Leurcoraja ocellata)

• Witch flounder (Glyptocephalus cynoglossus)

• Yellowtail flounder (Pleuronectes ferruginea)

An EFH assessment is provided in Appendix E to meet the consultation requirements according

| to the Magnuson-Stevens Fishery Conservation and Management Act.  By letter dated January

| 23, 2007, NMFS concluded the EFH consultation with NRC regarding PNPS license renewal

| (see Appendix E).

An important component of the analysis in this SEIS is a determination of stock status.  The

status of a stock relates to two primary factors:  the rate of removal of fish from the population

(also known as the exploitation rate) and the current stock size or biomass.  The exploitation

rate is the proportion of the stock that is caught and removed from the population.  If that

proportion exceeds a sustainability threshold determined by fishery scientists, then overfishing

of that stock is occurring (NEFSC 2004).  The current stock size is typically defined by either

| the spawning stock biomass (SSB) or the total stock biomass.  If the stock's total biomass falls

below the biomass sustainability threshold for that species, then the stock is considered to be in

an overfished condition (NEFSC 2004).  If a stock is considered to be in an overfished condition

| (i.e., a biomass level that is less than a biomass threshold level), then NMFS develops plans for

rebuilding and sustaining the stock (NEFSC 2004).

Pelagic Species

Alewife (Alosa pseudoharengus)

The alewife is an anadromous species common in New England (Mullen et al. 1986, 

in ENSR 2000), and in the area of PNPS.  The species is historically one of the most

commercially important fish species in Massachusetts (Belding 1921, in ENSR 2000). 

Spawning occurs in freshwater rivers and streams in the area of PNPS from the middle of April

to early June (Belding 1921, in ENSR 2000).  Spawning occurs at water temperatures between

| 16 and 19 C (60.8�F and 66.2�F) (Kocik 1998, in ENSR 2000).  The eggs adhere to the rivero

bottoms until they harden and then become pelagic.  The adults become sexually mature and

begin migrating to rivers and streams to spawn when they are four or five years old (Marcy

1969, in ENSR 2000).  Alewives are important forage fish in the ocean, as well as in freshwater

during their migration and spawning activities (ENSR 2000).  The species is planktivorous,

feeding mainly on diatoms, algae, and small crustaceans (ENSR 2000).  The alewife is

common in Cape Cod Bay, and is one of the most commonly impinged species at PNPS

(ENSR 2000).  Alewife larvae and juveniles have been collected in the PNPS entrainment

sampling.  Juveniles and/or adults have been consistently collected in the PNPS impingement 
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sampling program.  Over the last 25 years (1980 to 2005), alewives have had the third highest |

number of individuals impinged at PNPS, based on annual extrapolated totals (Normandeau |

2006b). |

Atlantic butterfish (Peprilus triacanthus)

The Atlantic butterfish is a small bony pelagic fish that forms loose schools, living near the

water surface (Schrieber 1973; Dery 1988b; Brodziak 1995, in Cross et al. 1999).  The

butterfish has been commercially fished since the late 1800s (Murawski and Waring 1979, 

in Cross et al. 1999).  All life stages, including eggs, larvae, juveniles, and adults are pelagic

(Cross et al. 1999).  Adult butterfish become sexually mature at the age of one year 

(Overholtz 2000c).  Spawning season varies depending on location and water temperature.  In

the Gulf of Maine, spawning begins in May to June, peaks in July, and ends in August 

(Bigelow and Schroeder 1953, in Cross et al. 1999).  Spawning occurs offshore, at

temperatures above 15 C (59�F) (Colton 1972, in Cross et al. 1999).  Adult butterfish prey on |o

small fish, squid, and crustaceans, and in turn are preyed upon by many species, including

silver hake (Merluccius bilinearis), bluefish (Pomatomus saltatrix), swordfish (Loligo pealei), and

longfin squid (Xiphias gladius) (ENSR 2000).  The butterfish is short-lived, rarely living to more

than three years of age (ENSR 2000).

The butterfish is found throughout the eastern coast of the U.S. and Canada, from Florida to

Newfoundland.  It is most commonly found from Cape Hatteras to the Gulf of Maine 

(Bigelow and Schroeder 1953, in ENSR 2000).  In summer, the butterfish can be found over the

entire continental shelf from sheltered bays and estuaries, over substrates of sand, rock, or

mud, to a depth of 200 meters (m) (656 ft) (Cross et al. 1999).  The butterfish migrates annually

in response to seasonal changes in water temperature.  During the summer, they migrate

inshore into southern New England and Gulf of Maine waters, and in winter they migrate to the

edge of the continental shelf in the Mid-Atlantic Bight (Cross et al. 1999).  

The butterfish is managed as a single stock unit (Brodziak 1995, in Cross et al. 1999).  The

species is managed under the Mid-Atlantic Fishery Management Council's (MAFMC) Atlantic

Mackerel, Squid, and Butterfish Plan (Overholtz 2000c).  An assessment in 2004 determined

that overfishing was not occurring (NMFS 2004a).  However, fishing mortality was near the

overfishing definition, with the discards estimated at twice the amount of landings.  Because of |

this, the stock assessment report recommended that measures be implemented to reduce

mortality due to discards (NMFS 2004a).  Eggs and larvae of the Atlantic butterfish have been

collected in the PNPS entrainment sampling.  Juveniles and/or adults have been observed in |

the PNPS impingement sampling program. 
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Atlantic herring (Clupea harengus)

The Atlantic herring is a coastal pelagic, schooling species found on both sides of the Atlantic

Ocean (Stevenson and Scott 2005).  Atlantic herring have been an important commercial

species in New England for 400 years (Anthony and Waring 1980, in ENSR 2000).  In recent

years, large-scale fisheries for adult herring have developed in the western Gulf of Maine, on

Georges Bank, and on the Scotian Shelf (ENSR 2000).  

The Atlantic herring lays eggs on the bottom, in gravel, rock, or shell substrates.  The eggs

adhere to the bottom in layers and form beds (Bigelow and Schroeder 1953; Mansueti and

Hardy 1967, in ENSR 2000).  As juveniles, Atlantic herring form large aggregations in coastal

areas.  Herring in the Gulf of Maine reach sexual maturity at an age of about three years

(Stevenson and Scott 2005).  Spawning occurs in high energy environments with strong tidal

action (Iles and Sinclair 1982, in Stevenson and Scott 2005).  Spawning occurs in water below

| 15 C, at water depths between 20 and 80 m (66 to 262 ft) (NEFMC 1998a, in ENSR 2000).  Ino

the Gulf of Maine and Georges Bank, spawning occurs from July to December (Stevenson and

Scott 2005).  Both the larvae and juveniles feed on zooplankton, including copepods 

(ENSR 2000).  The Atlantic herring of all life stages are preyed upon by other fishes, including

cod (Gadus morhua), pollock (Pollachius virens), haddock (Melanogrammus aeglefinus), silver

hake, mackerel (Scomber scombrus), dogfish (Squalus acanthias), and squid 

(Hildenbrand 1963; Bigelow and Schroeder 1953, in ENSR 2000), as well as marine mammals

and birds.  Adult Atlantic herring feed on zooplankton, and capture prey by direct, predatory 

snapping action (Blaxter and Holliday 1963, in ENSR 2000).  Atlantic herring become sexually

mature between the ages of three and four years (Reid et al. 1999b).

In the western Atlantic, herring inhabit the continental shelf from Labrador to Cape Hatteras.  In

the U.S., herring are managed as a single stock, and a separate stock located further north is

managed by Canada (Stevenson and Scott 2005).  There is an annual migration of adult

Atlantic herring from summer feeding areas along the Maine coast to southern New England

(Stevenson and Scott 2005).  The adults live in water at depths of 20 to 130 m (66 to 427 ft),

| and at temperatures less than 10 C (50�F) (NEFMC 1998a, in ENSR 2000).  Trawl surveys ino

Massachusetts identified large catches of adult herring in Cape Cod Bay in the fall 

(Stevenson and Scott 2005). 

Although the herring is managed as a single stock unit in the U.S., there may actually be

separate Georges Bank and Gulf of Maine stocks (Stevenson and Scott 2005).  The fishery is

managed under an interstate fishery management plan (FMP) adopted by the Atlantic States

Marine Fisheries Commission (ASMFC) in coordination with the New England Fishery

Management Council (NEFMC) (Overholtz 2000a).  Trawl survey data collected in 2003

determined that the herring biomass was stable and increasing over time (NEFMC 2004). 
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While the stock as a whole is considered to be under-utilized, the population within the Gulf of

Maine is heavily exploited and being over-harvested (Stevenson and Scott 2005), but the |

overall stock was considered to be at sustainable levels at the time of 2006 ASMFC report (i.e., |

the SSB and/or total stock biomass are considered to be at levels greater than sustainable

biomass thresholds, while the exploitation or fishing pressure is less than the threshold of

sustainable fishing pressure) (ASMFC 2006).  Atlantic herring eggs, larvae, and juveniles have

been collected in the PNPS entrainment sampling.  Juveniles and/or adults have been

consistently collected in the PNPS impingement sampling program.  Over the last 25 years they

have been one of the numerically dominant impinged species.  

Atlantic mackerel (Scomber scombrus)

The Atlantic mackerel is a pelagic, schooling species found in the northwest Atlantic between

Labrador and North Carolina (Overholtz 2000b).  Both the eggs and larvae of the species are

pelagic, and transition from drifting to free swimming when they reach a size of 30 to 50

millimeters (mm) (1 to 2 in.) (Sette 1943, in Studholme et al. 1999).  The Atlantic mackerel 

becomes sexually mature by the age of three years (O'Brien et al. 1993, in Studholme et al. |

1999).  Spawning occurs at two distinct times of the year; a southern population spawns in April

and May, and a northern population spawns in June and July (ENSR 2000).  Spawning takes |

place in the upper portion of the water column, in shoreward areas, at temperatures above 10 Co

(50�F) (ENSR 2000).  Cape Cod Bay is reported to be an important spawning area in the |

months from May to August (Studholme et al. 1999).  The adult mackerel can feed both by filter

feeding and by preying on individuals.  The prey consists of plankton such as amphipods,

euphausiids, shrimp, crab larvae, small squid, and fish eggs (Scott and Scott 1988, in ENSR

2000). 

Mackerel are found in both cold and temperate continental shelf areas, and form large schools

near the surface (Collette and Nauen 1983, in ENSR 2000).  The mackerel perform annual

migrations, with movement generally northeast and inshore in the spring, and offshore to

deeper water in the winter (ENSR 2000).  Migration is closely related to seasonal temperature

changes, as the mackerel prefers to live in waters with temperatures of 6 to 15 C (42.8 to 59�F) |o

(Overholtz and Anderson 1976, in Studholme et al. 1999).  Both juveniles and adults  have |

been caught in trawl surveys in Cape Cod Bay.  Juveniles were primarily found in the fall, while

adults were identified in the spring (Studholme et al. 1999).  

There are two separate spawning populations in the northwestern Atlantic, but all mackerel are

considered to be a single stock and are managed as a single stock (Sette 1943; 

Anderson 1982; MAFMC 1994, in Studholme et al. 1999).  The mackerel stock reached low

biomass levels in the 1970s due to heavy exploitation by distant water fleets (NMFS 2006a). 

Since 1983, the species has been managed under the MAFMC Atlantic Mackerel, Squid, and
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Butterfish Plan (Overholtz 2000b), and biomass levels had improved as of the mid 1990s

(Anderson 1995, in Studholme et al. 1999).  The current ASMFC report states the stock is

considered to be at sustainable levels (i.e., the SSB and/or total stock biomass are considered

to be at levels greater than sustainable biomass thresholds, while the exploitation or fishing

pressure is less than the threshold of sustainable fishing pressure) (NMFS 2006a).  Eggs and

larvae of the Atlantic mackerel have been consistently collected in the PNPS entrainment

sampling and are one of the numerically dominant species in the entrainment collections. 

Juveniles and/or adults have also been observed in the PNPS impingement sampling program. 

Atlantic menhaden (Brevoortia tyrannus)

The Atlantic menhaden is a migratory fish species found in coastal and estuarine waters from

Nova Scotia to Florida.  Menhaden is a schooling fish species and serves as an important

| forage fish to larger predators (Rogers and Van den Avyle 1989).  The menhaden is one of the

most commercially important fish species along the Atlantic Coast, and is used for fish meal,

fish oil, and bait for other species (VIMS 2006).  The species becomes sexually mature at the

| age of three years, and spawns from March to May and September to October (VIMS 2006). 

The larvae live in brackish or freshwater areas, and when they become juveniles, they migrate

south in schools (VIMS 2006).  The status of the population is healthy, with stable stock size

and high biomass (VIMS 2006).  The current ASMFC report indicates the Atlantic menhaden

population is considered to not be in an overfished condition, and overfishing is not occurring 

(ASMFC 2006).  

Atlantic menhaden eggs, larvae, and juveniles have been consistently collected in the PNPS

entrainment sampling and are one of the numerically dominant species in the entrainment

| collections.   Juveniles and/or adults have been consistently collected in the PNPS impingement

sampling program.  Over the last 25 years they have had the second highest impingement rate.

Atlantic silverside (Menidia menidia)

The Atlantic silverside is found through the western Atlantic Ocean, and generally associates in

large schools.  The habitat includes shallow water with sand or gravel substrate.  The species

typically preys on small crustaceans, including copepods, shrimp, amphipods, and cladocerans

(ENSR 2000).  Silversides are an important forage fish in the diet of several other fish species,

including bluefish, striped bass, cunner, and Atlantic cod (Bayliff 1950, in ENSR 2000). 

Spawning occurs in the late spring and early summer, mostly in shallow water where eggs and

milt are deposited in strands that cling to vegetation (ENSR 2000).  The silverside only live for

about one year (ENSR 2000).  The Atlantic silverside is the most commonly impinged fish at

PNPS, and had the highest catch rate in Massachusetts Division of Marine Fisheries (MDMF)

beach haul seines conducted in western Cape Cod Bay (ENSR 2000, Kelly et al. 1992).  
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Atlantic silverside eggs, larvae, and juveniles have been collected in the PNPS entrainment

sampling.  Juveniles and/or adults have been consistently collected in the PNPS impingement |

sampling program.  Over the last 25 years they have had the highest impingement rate. |

Black sea bass (Centropristis striata)

The black sea bass is a temperate species found in structured habitats of the continental shelf,

such as reefs and shipwrecks (Steimle et al. 1999d).  Eggs and larvae of the black sea bass

are pelagic and are found in spawning areas on the continental shelf (Steimle et al. 1999d).  As

juveniles, the species moves inshore, where they form nurseries in estuaries 

(Able and Fahay 1998, in Steimle et al. 1999d).  Juveniles mature as females, and then change

to males as they grow larger (Lavenda 1949, in Steimle et al. 1999d).  Juveniles begin to

mature at one year of age, with most of the adults of this age being females (Mercer 1978, 

in Steimle et al. 1999d).  Spawning occurs on the inner continental shelf, in water depths of 20

to 50 m (66 to 164 ft), between the Chesapeake Bay and Long Island (Steimle et al. 1999d). 

Larvae have been reported in Cape Cod Bay, but these are interpreted to have been spawned

in Buzzards Bay and moved through the Cape Cod Canal (MAFMC 1996b, in 

Steimle et al. 1999d).  Spawning in Massachusetts coastal waters occurs on sandy bottoms

broken by rocky ledges (Kolek 1990; MAFMC 1996b, in Steimle et al. 1999d).  Larval black sea

bass probably prey on zooplankton (Steimle et al. 1999d).  The juveniles are visual predators 

that feed on benthic crustaceans and small fish (Richards 1963; Allen et al. 1978; Werme 1981,

in Steimle et al. 1999d).  

The black sea bass in the western Atlantic occurs from southern Nova Scotia and Bay of Fundy

south to Florida, and into the Gulf of Mexico (Steimle et al. 1999d).  The population in the U.S.

is managed as three separate stocks, including the Gulf of Mexico, the southern stock (south of

Cape Hatteras), and the northern stock (north of Cape Hatteras) (Steimle et al. 1999d).  The

species is primarily a warm water fish, and begins to migrate offshore to depths of 30 to 240 m

(98 to 787 ft) as bottom water temperatures reach 7 C (44.6�F) (Steimle et al. 1999d).  The |o

species lives in benthic areas where structures such as reefs provide shelter (Steimle et al.

1999d).  Trawl surveys in Massachusetts in the spring found abundant juvenile populations

south and west of Cape Cod, with a few juveniles collected in Cape Cod Bay (Steimle et al.

1999b).

The fishery for the black sea bass is managed under the MAFMC Summer Flounder, Scup, and

Black Sea Bass FMP (Shepherd 2000a).  As of 1997, the black sea bass population was

considered to be over-exploited (NMFS 1997, in Steimle et al. 1999d).  However, the 2004

Stock Assessment Summary (NMFS 2004b) concluded that the species is not overfished and

that overfishing was not occurring.  This was attributed to the fact that commercial landings

were limited by quotas, while recreational landings were similar to long-term averages 
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| (NMFS 2004b).  In 2006, the NMFS determined that the overfishing status could not be

determined (NMFS 2006b).  The 2006 ASMFC report, indicates the black sea bass population

| is considered to be overfished, while the overfishing status is not known (ASMFC 2006).  Black

sea bass larvae have been collected in the PNPS entrainment sampling.  Juveniles and/or

| adults have been observed in the PNPS impingement sampling program.  

Bluefin tuna (Thunnus thynnus)

The bluefin tuna is found in two separate populations in the eastern and western Atlantic Ocean

(Buck 1995).  The species is among the largest bony fish in the Atlantic Ocean and can reach

sizes of up to 1200 pounds (ENSR 2000).  Bluefin tuna in the western Atlantic become sexually

mature at the age of about eight years (NMFS 2005c).  The prey of the bluefin tuna includes

mackerel, herring, whiting (Merluccius bilinearis), and squid (Buck 1995).

The range of the bluefin tuna in the western Atlantic Ocean is from Newfoundland to Brazil

(Buck 1995).  The western Atlantic population is managed as a single stock unit (Buck 1995). 

Bluefin tuna primarily live in the upper 100 to 200 m (328 to 656 ft) of the water column in the

open ocean (NMFS 1999).  The bluefin tuna migrates extensively.  Following spawning in the

Gulf of Mexico area in spring and early summer, the species migrates north along the U.S.

coast to waters off of Canada (Buck 1995).  

The latest stock assessment for the bluefin tuna was conducted in 2001.  This assessment

determined that the SSB had declined about 80 percent between 1970 and the late 1980s, and

had then leveled off (NMFS 2005c).  In 2001, the stock of the bluefin tuna was determined to be

overfished, and overfishing was continuing (NMFS 2001d).  No life stages of the bluefin tuna

have ever been observed in the PNPS entrainment or impingement sampling.

Bluefish (Pomatomus saltatrix)

Bluefish is a migratory, pelagic species found in temperate coastal zones throughout the world

(Shepherd 2000b).  Bluefish are very common along the east coast of the U.S., and are very

popular among recreational fishermen, with recreational landings regularly exceeding

commercial catches (NMFS 2005b).  Bluefish reach sexual maturity at the age of two years

(Deuel 1964, in Shepherd and Packer 2006, ENSR 2000).  Spawning occurs in the area from

New York south to Florida (Shepherd and Packer 2006).  Spawning was previously thought to

occur at two distinct times of year, with one population spawning in the spring and one in the

summer (ENSR 2000).  However, recent studies suggest that there is a single spawning

season from spring to summer, but that there is high mortality among the young in the middle of

the event, making it appear as two separate events in population studies 

(Shepherd and Packer 2006).  Bluefish eggs and larvae are buoyant and live within surface
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waters, only within open oceanic waters (Able and Fahay 1998, in Shepherd and Packer 2006). 

The larvae feed on surface plankton until they reach juvenile stage, and then migrate to coastal

nursery areas to feed on other fish species (Kendall and Walford 1979, in ENSR 2000; |

Shepherd and Packer 2006).  Adult bluefish are voracious predators, and prey on squid,

shrimp, crabs, alewives, menhaden, silver hake, butterfish and smaller bluefish (ENSR 2000).

Within the western Atlantic, bluefish are found from Maine to Florida, migrating northward in the

spring and southward in the fall (ENSR 2000).  Adults live in a variety of locations, including the

open ocean, bays, and estuaries.  In Massachusetts coastal areas, adults are found in water

depths of between 6 and 25 m (20 to 82 ft), and temperatures from 10 to 20 C (50 to 68�F) |o

(Shepherd and Packer 2006).  Bluefish migrate in response to temperature changes in order to

remain in water with temperatures above 14 to 16 C (57.2 to 60.8 �F) (Bigelow and Schroeder |o

1953, in Shepherd and Packer 2006).  They live in southern New England waters in spring and

summer, and migrate to waters off of the southeastern U.S. in autumn (Shepherd and Packer

2006).

Bluefish are managed as a single stock unit (Fahay et al. 1999b; Shepherd and Packer 2006).  

The population of bluefish has varied widely through time, but appears to have declined

significantly since the early 1980s (Fahay et al. 1999b).  The Bluefish FMP was implemented in

2000 by the MAFMC and the ASMFC (Shepherd 2000b; NMFS 2005b).  However, as of the |

2006 stock assessment, the stock was considered to be at sustainable levels (i.e., the SSB |

and/or total stock biomass are considered to be at levels greater than sustainable biomass

thresholds, while the exploitation or fishing pressure is less than the threshold of sustainable

fishing pressure) (NMFS 2005b; ASMFC 2006).  Bluefish juveniles and adults are reported to

have been observed in the vicinity of PNPS (ENSR 2000).  No life stages of the bluefish have 

ever been observed in the PNPS entrainment sampling.  Juveniles and/or adults have been

observed in the PNPS impingement sampling program.

Pollock (Pollachius virens)

The pollock is a bentho-pelagic fish found on both sides of the Atlantic Ocean (Mayo 2004). 

Pollock live throughout the water column (McGlade 1984, in ENSR 2000).  Pollock are

commercially important, but were primarily taken only as bycatch until the 1980s, at which time

commercial fishing of the species began (Mayo 1998b, in ENSR 2000).  Pollock eggs and

larvae are pelagic until the larvae reach an age of about three to four months.  At that time, the

small juveniles migrate inshore and inhabit rocky subtidal and intertidal zones.  At the end of

their second year, the juveniles move offshore, where they remain through their adult life

(Cargnelli et al. 1999e).  Adults reach sexual maturity between the ages of three and six years

(Mayo 1998b, in ENSR 2000), but the age and size at maturity has been decreasing, possibly

due to size-selective overfishing (Cargnelli et al. 1999e).  
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The western Gulf of Maine, including Massachusetts Bay, is one of the principle spawning sites

for pollock (Cargnelli, et al. 1999e).  Spawning in the Gulf of Maine occurs from November to

| February (Steele 1963; Colton and Marak 1969, in Cargnelli, et al. 1999e), at water

| temperatures from 4.5 to 6 C (40.1 to 42.8�F) (Cargnelli et al. 1999e).  Eggs are spawned ono

hard substrates in water depths between 10 and 365 m (33 to 1198 ft) (NEFMC 1998a, in

ENSR 2000).  Larvae living in near-surface waters feed on larval copepods, while juvenile

pollock feed on crustaceans and fish, including young Atlantic herring (Steele 1963; Cargnelli et

al. 1999e; Ojeda and Dearborn 1991).  The primary food for adults is krill and Atlantic herring

(Cargnelli et al. 1999e).  

The most common locations for pollock in the northwestern Atlantic include the Scotian Shelf

and the Gulf of Maine (Mayo 2004).  Pollock migrate between these locations considerably,

| resulting in the three areas being managed as a single stock unit (Cargnelli et al. 1999e). 

Adults live in a wide range of temperatures and depths, but are most frequently found in water

| depths from 100 to 125 m (328 to 410 ft), and temperatures of 0 to 14 C (32 to 57.2�F) (Hardyo

1978).  There is no obvious preference for bottom type (Scott 1982a in Cargnelli et al. 1999e). 

Pollock is a schooling species, but does not have substantial migration, except for small

movements related to temperature change (Hardy 1978).

The U.S. portion of the pollock fishery is managed under the NEFMC Northeast Multispecies

FMP (Mayo 2004).  Commercial landings and stock size of pollock in the Gulf of Maine and

Georges Bank decreased substantially through the late 1980s, and reached historic lows in

1996 (Cargnelli et al 1999e).  However, an assessment conducted in 2004 concluded that the

stock is considered to be at sustainable levels (i.e., the SSB and/or total stock biomass are

considered to be at levels greater than sustainable biomass thresholds, while the exploitation or

| fishing pressure is less than the threshold of sustainable fishing pressure) (Mayo et al. 2005b). 

Eggs and larvae of the pollock have been collected in the PNPS entrainment sampling. 

Juveniles and/or adults have also been observed in the PNPS impingement sampling program. 

Rainbow smelt (Osmerus mordax)

The rainbow smelt is an anadromous fish, rarely found more than 1 mi from shore or deeper

than 6 m (20 ft).  Smelt are cold water fish (ENSR 2000).  Information on the smelt’s

| temperature preference is limited, but available data indicate they prefer water temperatures

| cooler than 15�C (59�F) in the freshwater habitat of Lake Michigan (ENSR 2000).  In addition to

marine populations found from Labrador to Virginia, there are landlocked populations in New

England lakes, the Maritime Provinces, and the Great Lakes.  The center of abundance for

marine populations is the southern Maritime Provinces of Canada and Maine, and the southern

limit of large populations is Massachusetts (Lee et al. 1980; Clayton et al. 1978, in ENSR 2000). 

The rainbow smelt is a schooling fish and serves a vital role in the ecological food web as a

NRC-Pilgrim's Final Supplemental 
 Environmental Impact Statement

Exhibit No. NRC000002 
Pilgrim LR Proceeding 
50-293-LR, 06-848-02-LR



Plant and the Environment

July 2007 2-43 NUREG-1437, Supplement 29

forage fish preyed upon by both marine and freshwater predators (Buckley 1989, in 

ENSR 2000).  Although adult smelt are found in deeper waters outside of estuaries during the

summer, the species gathers in harbors and brackish estuaries in the fall.  

The principal spawning ground of smelt in the Plymouth area is the Jones River (Lawton et al. |

1990).  Jones River, located several miles north of PNPS, has its headwaters in Pembroke, |

Kingston, and Plympton before it empties into Plymouth Harbor (Lawton et al. 1990).  Spawning |

of the demersal, adhesive eggs begins when water temperatures increase to around 4.4�C |

(40�F), usually in March.  Peak egg production occurs at water temperatures of 10 to 13.9�C |

(50 to 57�F), and spawning is completed by May (Buckley 1989, in ENSR 2000).  Lawton et al.

(1990) also observed in the Jones River population that spawning was concluded in early May |

and that the smelt emigrated from the spawning ground when water temperature reached 16�C

(60.8�F).  A qualitative comparison of data collected in 2004 by the MDMF indicated that the

smelt population, when compared to population data from previous seasons, had a relatively |

poor run in the four rivers sampled, including the Jones River (Chase 2006a).  Sexual maturity

typically occurs during the second winter (McKenzie 1964, in ENSR 2000).  In the Jones River |

population, two-year-old fish made up approximately 88 percent of the spawning run (Lawton et

al. 1990).  |

Sea-run smelt populations declined throughout the western North Atlantic during the 1990s |

(Lawton and Boardman 1999).  In the late 1980s and early 1990s a decline of rainbow smelt

was observed in the spawning runs of the Jones River.  The depressed spawning numbers

made the rainbow smelt a species of special concern to MDMF (Lawton et al. 1990).  In 2004,

the NMFS designated the rainbow smelt as a species of concern due to habitat degradation,

structural impediments to spawning habitat, and recreational and commercial fishing pressures

(NOAA Fisheries 2004).  NOAA Fisheries (2004) reports that there has been a region-wide

decline in smelt populations over the last two decades.  According to the MDMF, populations

are still at depressed levels (Chase 2006b).  Eggs and larvae of the rainbow smelt have been

collected in the PNPS entrainment sampling.  Juveniles and/or adults have been consistently

collected in the PNPS impingement sampling program.  Over the last 25 years they have had

the fourth highest impingement rate.

Redfish (Sebastes spp.)

Redfish is a common name used to describe several species of fish such as the Acadian

redfish (Sebastes fasciatus) and the golden redfish (S. norvegicus).  Redfish have been

commercially fished in the U.S. since the 1930s (Pikanowski et al 1999).  The two species are

difficult to distinguish, and are managed as a single fishery (Templeman 1959; Mayo 1980, in

Pikanowski et al. 1999).  Eggs are fertilized internally, and the females give birth to larvae

(Pikanowski et al. 1999).  The new larvae live in the upper 10 m (33 ft) of the water column, and
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then live within the thermocline [10 to 30 m (33 to 98 ft)]  when they become larger 

(Kelly and Barker 1961a, in Pikanowski et al. 1999).  Juveniles are also pelagic until the fall of

their first year, at which time they migrate to the bottom (Kelly and Barker 1961b, in 

Pikanowski et al 1999).  Adults become sexually mature at an age of about five to six years 

(Mayo 2000).  The demersal adults typically live within 3 to 7 m (10 to 23 ft) from the bottom

(Atkinson 1989, in Pikanowski et al 1999).  Very little is known about redfish spawning. 

Fertilization probably occurs in February to April (Ni and Templeman 1985, in Pikanowski et al

1999), and larvae are released throughout the range where the adults are found, in spring and

summer (Steele 1957; Kelly and Wolf 1959; Kelly et al 1972; Kenchington 1984, in 

Pikanowski et al 1999).  The larvae feed on copepods, euphausiids, and fish and invertebrate

eggs (Marak 1973, in Pikanowski et al 1999).  Juvenile and adult redfish prey on euphausiids,

mysids, and bathypelagic fish (Pikanowski et al 1999).  

| Acadian redfish range from New Jersey to Iceland in the western Atlantic (Pikanowski et al.

1999).  Acadian redfish can be found within shallow waters in the Gulf of Maine, but redfish are

most common at depths of 128 to 366 m (420 to 1200 ft), and have been found as deep as

592 m (1950 ft) (Kelly and Barker 1961a, in Pikanowski et al. 1999).  The redfish does not

migrate latitudinally (Murawski 1973, in Pikanowski et al. 1999).  The preferred temperature

range is from 3 to 7 C (37.4 to 44.6�F) (Kelly et al. 1972, in Pikanowski et al. 1999).  Redfisho

| are found in areas of silt, mud, or sandy bottom substrates (Pikanowski et al. 1999).  Larvae

were identified in the Gulf of Maine from April to September, while juveniles and adults were

found in the Gulf of Maine in all seasons (Pikanowski et al. 1999).  Substantial numbers were

reported to have been observed in Massachusetts Bay (NMFS 2001b).

The U.S. fishery for redfish is managed under the NEFMC Northeast Multispecies FMP 

(Mayo 2000).  Redfish were not classified as overfished or approaching an overfished condition

in 1997 (NMFS 1997, in Pikanowski 1999).  In 2001, a stock assessment concluded that the

stock was overfished at that time, but that overfishing was not occurring (NMFS 2001b).  The

most recent assessment, in 2004, concluded that the stock is considered to be at sustainable

levels (i.e., the SSB and/or total stock biomass are considered to be at levels greater than

sustainable biomass thresholds, while the exploitation or fishing pressure is less than the

threshold of sustainable fishing pressure) (Mayo et al. 2005c).  Larvae of one of the redfish

species (Sebastes norvegicus) have been collected in the PNPS entrainment sampling.  No life

stages have been observed in the PNPS impingement sampling program.

Spiny dogfish (Squalus acanthias)

The spiny dogfish is the most abundant shark in the western North Atlantic (McMillan and

Morse 1999).  The spiny dogfish bears live young in litters numbering from 2 to 15 pups (NOAA

1998, in ENSR 2000).  The adult spiny dogfish is a voracious and opportunistic predator, and is
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reported to prey on a variety of fish, mollusks, and crustaceans.  The species travels in large

packs, and attacks schools of fish, including cod, haddock, capelin (Osmerus villosus),

mackerel, herring, and sand lance (Ammodytes americanus) (McMillan and Morse 1999). 

Spiny dogfish are known to live up to 35 to 40 years of age (Nammack et al. 1985, in McMillan

and Morse 1999).

The range of spiny dogfish in the western North Atlantic is from Labrador to Florida.  In the

spring and autumn, the species is common in coastal waters, including estuaries and closed

bays, between North Carolina and southern New England (Rago et al. 1994, in McMillan and

Morse 1999).  Spiny dogfish migrate annually, in schools, from winter habitat on the edge of the

continental shelf to summer grounds in the Gulf of Maine and Georges Bank.  Trawl surveys |

conducted in Massachusetts identified an abundance of adult spiny dogfish within Cape Cod

Bay in the spring.  Both juveniles and adults were abundant within Cape Cod Bay in the fall

(McMillan and Morse 1999).

The spiny dogfish is the target of a commercial fishery within U.S. waters, with a large increase |

in activity beginning in 1996 (McMillan and Morse 1999).  The population in U.S. waters is

managed as a single unit (McMillan and Morse 1999) and is managed under a FMP developed

by MAFMC and NEFMC (Sosebee 2000b).  The stock was classified as overfished in 1998, due

to an increase in commercial landings by a factor of six from 1991 to 1998 (MAFMC 1998, in

McMillan and Morse 1999).  It was also classified as overfished in 2003, although overfishing

was not occurring (NMFS 2003b).  The stock assessment summary for 2006 concluded that the |

species is not overfished, and that overfishing is not occurring (NMFS 2006b).  However, most |

recently, the 2006 ASMFC Stock Status Overview (ASMFC 2006) indicated that the stock is |

overfished, although overfishing is not occurring.  Juveniles and/or adult spiny dogfish have

been observed in the PNPS impingement sampling program.  They have not been detected in

the PNPS entrainment sampling program.

Demersal Species

American plaice (Hippoglossoides platessoides)

The American plaice is a benthic, right-eyed flounder that exists in deeper waters of the

continental shelf on both sides of the North Atlantic (Cooper and Chapleau 1998, in ENSR

2000).  The American plaice is the most abundant flatfish species in the western North Atlantic,

and became important as a commercial species in the Gulf of Maine after 1975 

(Johnson 2004).  Both the eggs and larvae of the American plaice are pelagic, and are found in

shallow surface waters, including in southern New England and Cape Cod Bay (ENSR 2000). 

Adults are primarily benthic, but are known to migrate off of the bottom at night to prey on

non-benthic species (DFO 1989, in Johnson 2004).  The American plaice reaches sexual
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| maturity at an age of two to four years (O'Brien 2000, in Johnson 2004).  Spawning occurs

| between the months of March and May, in water temperatures between 3 to 6 C (37.4 too

| 42.8�F) (Johnson 2004).  The Gulf of Maine and Georges Bank are considered to be areas of

maximum spawning for the species (Johnson 2004).  Larvae prey on plankton, diatoms, and

copepods found in surface water layers.  As larvae turn into juveniles, they feed on small

crustaceans, polycheates, and cumaceans (Bigelow and Schroeder 1953, in Johnson 2004). 

Benthic crustaceans, mollusks, and small forage fish species make up the diet of the adults.

The range of the American plaice in the western North Atlantic includes the area from southern

Labrador to Rhode Island.  The species inhabits mostly deep waters, in depths ranging from 90

to 250 m (295 to 820 ft) (O'Brien 1998, in ENSR 2000), and they do not normally occur in water

shallower than 25 to 35 m (82 to 115 ft) (O'Brien 2000, in Johnson 2004).  Both juveniles and

adults live and spawn on a variety of substrates, including fine sand, sand, and gravel, in water

| temperatures below 17 C (62.6�F) (NEFMC 1998a, in ENSR 2000).  The American plaice doeso

not migrate substantially.  Results from tagging studies have found that most recaptured

individuals were found within 30 mi from the tagging site, even as long as seven years later 

(DFO 1989, in Johnson 2004).

The American plaice is managed as a single stock unit (Johnson et al. 1999b).  The American

plaice fishery is managed under the NEFMC Northeast Multispecies FMP (O'Brien 2000). 

American plaice populations in the western Atlantic have declined dramatically since the early

1980s (Johnson 2004).  The reasons for this are unknown, but may be attributed to

| temperature changes (Morgan 1992, in Johnson 2004), pollution (Nagler and Cyr 1997, in

Johnson 2004), or overfishing (Nagler et al. 1999, in Johnson 2004).  Northeast stock

assessment reports through 2001 determined that the species is overfished, and that

| overfishing is occurring in the Gulf of Maine/Georges Bank stock (O'Brien et al. 2002, in

Johnson 2004; NMFS 2001a).  However, an updated assessment in 2005 concluded that the

species was overfished, but overfishing was no longer occurring (O'Brien et al. 2005).  In 2005,

an analysis of juvenile populations resulted in a proposal for the potential designation of Habitat

Area of Particular Concern (HAPC) for the American plaice, including areas within Cape Cod

Bay, adjacent to PNPS (Crawford et al. 2005).  Eggs and larvae of the American plaice have

been collected in the PNPS entrainment sampling.  Juveniles and/or adults have also been

observed in the PNPS impingement sampling program. 

Atlantic cod (Gadus morhua)

The Atlantic cod is a demersal fish found on both sides of the Atlantic Ocean 

(Mayo and O'Brien 2000, in Fahay et al. 1999a).  As the cod become juveniles and adults, they

are able to withstand deeper, colder, and more saline water, and become more widely

distributed (Fahay et al. 1999a).  Some studies have shown that juveniles tend to prefer shallow
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areas with cobble substrates, in order to avoid predation (Gotceitas and Brown 1993, in 

Fahay et al. 1999a).  The average age and size of cod at maturity has changed through time,

with adults reaching maturity at smaller size and younger age.  In 1959, median age at maturity

was reported to be 5.4 years (males) and 6.2 years (females), and by 1994 the ages were

reported to be between 1.7 years (males) and 2.3 years (females) (Lough 2004).  This trend is

attributed to harvesting of the adult cod (Fahay et al. 1999a).  Peak spawning within

Massachusetts Bay occurs in January and February (Lough 2004).  Juveniles and younger

adults tend to consume pelagic and benthic invertebrates, while adult cod also feed on both

crustaceans and other fish, including sand lance, cancer crabs (Cancer spp.), and herring

(Lough 2004).  Eggs and larvae are subject to being preyed upon by planktivorous fish,

including Atlantic herring and Atlantic mackerel, and juveniles can be preyed upon by

piscivorous fish such as dogfish, silver hake, sculpin, and larger cod 

(Edwards and Bowman 1979, in Fahay et al. 1999a).  

The Atlantic cod is distributed throughout the western North Atlantic Ocean from Greenland to

Cape Hatteras, with the highest densities in the U.S. being highest on Georges Bank and the

western Gulf of Maine (Lough 2004).  There are two separate stocks of cod within U.S. waters:

a stock within the Gulf of Maine and a second stock at Georges Bank and southward 

(Mayo and O'Brien 2000).  Within the temperate part of their range, including offshore New

England, cod are non-migratory, and only make minor seasonal movements in response to

temperature changes.  At the extremes of their range, including Labrador and south of the

Chesapeake, the cod migrate annually (Fahay et al. 1999a).  Cod are generally found in areas |

over rough bottoms with water depths from 10 to 150 m (33 to 492 ft), and at temperatures |

between 0 and 10 C (32 and 50�F) (ENSR 2000).  All stages of cod are reported to be common |o

in Cape Cod Bay (Fahay et al. 1999a).  Adult cod are reported to be abundant in the western

portion of Cape Cod Bay in the spring (Fahay et al. 1999a), and occur in large numbers

throughout Cape Cod Bay in the fall (Lough 2004).

Commercial and recreational fisheries for cod in the U.S. are managed under the NEFMC

Northeast Multispecies FMP (Mayo and O'Brien 2000).  The status of the Gulf of Maine stock

indicates that the cod is possibly in an overfished condition.  Annual landings have declined

since 1991, and the stock is considered depressed and overexploited (Fahay et al. 1999a).  In

2001, NMFS reported that the Gulf of Maine stock was not overfished, but that overfishing was

occurring, and recommended further management actions to enhance spawning potential and

the rate of recovery of the stock (NMFS 2001b, in Fahay et al. 1999a).  Additional assessments

were conducted in 2002 and 2005, and concluded that the stock was in an overfished condition,

and that overfishing was still occurring (Mayo and Col 2005a).  In 2005, an analysis of juvenile

populations resulted in a proposal for the potential designation of HAPCs for the Atlantic cod,

including areas within Cape Cod Bay, adjacent to PNPS (Crawford et al. 2005).  Eggs and

larvae of the Atlantic cod have been collected in the PNPS entrainment sampling.  Juveniles

and/or adults have also been observed in the PNPS impingement sampling program.
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| Atlantic halibut (Hippoglossus hippoglossus)

The Atlantic halibut, the largest flatfish species, is found on both sides of the North Atlantic

Ocean, as well as in the Arctic Ocean (Cargnelli et al. 1999c).  The halibut supported a U.S.

commercial fishery beginning in the early 1800s, but the fishery had collapsed by the 1940s

(Cargenelli et al. 1999c).  The eggs of the halibut are bathypelagic, suspended within the water

column at a depth of 54 to 200 m (175 to 656 ft) (Scott and Scott 1988; Blaxter et al. 1983, in

Cargenelli et al. 1999c).  Larvae are pelagic and live within this zone until they reach juvenile

stage, at which time they transform into flatfish and migrate to the bottom (BMLSS 1997/8, in

ENSR 2000).  The age of maturity for halibut is approximately 10 years (Cargnelli et al. 1999c).  

The Atlantic halibut in the Gulf of Maine and Georges Bank spawns over rough or rocky bottom

substrates on the slopes of the continental shelf, or on offshore banks, at depths greater than

183 m (600 ft) (Scott and Scott 1988, in Cargnelli et al. 1999c).  Spawning is reported to occur

in late fall or spring, with peak spawning between November and December (NEFMC 1998a, in

ENSR 2000).  However, spawning is thought to no longer occur in the Gulf of Maine 

(Cargnelli et al. 1999c).  The diet of the Atlantic halibut changes through its lifespan.  Juveniles

and smaller adults prey mostly on invertebrates, including annelids and crustaceans.  As they 

grow larger, the adults prey primarily on other fish (Kohler 1967, in Cargnelli et al. 1999c).  In

the Gulf of Maine, the primary prey is squid, crabs, silver hake, northern sand lance, ocean pout

(Macrozoarces americanus), and alewife (Cargnelli et al. 1999c).  

The range of the western North Atlantic halibut is from Labrador to Long Island 

(Cargnelli et al. 1999c).  In U.S. waters, their abundance is greatest in the Georges Bank,

Nantucket Shoals, Stellwagen Bank, and off the coast of Maine and Massachusetts 

(Cargnelli et al. 1999c).  However, only 18 halibut, all juveniles, were captured in trawl surveys

in Massachusetts between 1978 and 1997 (Cargenelli et al. 1999c).  Juveniles live within their

nursery areas until the age of three to four years, and after that time perform annual migrations 

(Stobo et al. 1988, in Cargnelli et al. 1999c).  The species lives at depths of 100 to 700 m 

(328 to 2297 ft), with most commercial catches made at 200 to 300 m (656 to 984 ft) 

(Scott and Scott 1988, in Cargnelli et al. 1999c).  The species is found in areas with substrates

of sand, gravel, and clay (NEFMC 1998a, in ENSR 2000), and at temperatures from -0.5 to

| 13.6 C (31.1 to 56.5�F) (Mahon 1997, in Cargnelli et al. 1999c).o

The Atlantic halibut population was considered to be in an overfished condition in the late 1990s

(NMFS 1997, in Cargnelli et al. 1999c).  It was designated as a species of concern in 2004, and

no directed fishing mortality is permitted until the stock is rebuilt (Cargnelli et al. 1999c).  In a

2004 stock assessment, it was determined that the stock was overfished, but that there were 

not enough data upon which to determine whether overfishing was occurring 
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(Brodziak and Col 2005).  No life stages of the Atlantic halibut have ever been observed in the

PNPS entrainment or impingement sampling.  

Atlantic sand lance (Ammodytes americanus)

The Atlantic sand lance is found in the western North Atlantic from Cape Hatteras north to

Labrador, Hudson Bay, and western Greenland (Fisheries and Oceans Canada 2006).  The

species is small (rarely over 6 in. long) and forms schools consisting of thousands of

individuals.  The species is not directly fished for commercial purposes, but it is an important

bait fish in fisheries such as those in the Stellwagen Bank area.  Spawning occurs in the winter,

with females releasing over 20,000 eggs that settle and attach to the sandy substrate.  Larval |

sand lance are pelagic and drift with tides and currents for approximately two months.  The

species becomes sexually mature at an age of two years and may live to about five years of |

age (Provincetown Center for Coastal Studies 2006). |

Sand lance is an important prey species for many demersal fish species and the endangered fin

whale (Balaenoptera physalus) and humpback whale (Megaptera novaengliae) (Winters 1983). 

Sand lance typically live in shallow water less than 90 m (295 ft) deep, along the coast or above

offshore banks, and in areas with sand or gravel substrates.  The species burrows into the sand

in the intertidal zone, allowing it to be harvested by persons on foot, with shovels, to be used as

bait (Fisheries and Oceans Canada 2006).   Larvae of the Atlantic sand lance are frequently

observed in the PNPS entrainment sampling and are periodically observed in the impingement 

sampling (Normandeau 2006a, Normandeau 2006b).  Eggs and larvae of the Atlantic sand |

lance have been collected in the PNPS entrainment sampling.  Juveniles and/or adults have

been observed in the PNPS impingement sampling program. |

Atlantic tomcod (Microgadus tomcod)

The Atlantic tomcod is a demersal, anadromous species found from southern Labrador to

Virginia.  Eggs of the species form globules that sink to the bottom, and only develop in fresh or

brackish water.  Spawning occurs from November to February, in estuaries north of the Hudson

River (Stewart and Auster 1987).  After hatching, the larvae float to the surface and are swept

out to estuaries, where they develop into juveniles.  The species generally lives in brackish or

fresh water at depths shallower than 10 m (33 ft) in coastal areas, and has been found in

landlocked lakes in Canada (Fishbase 2006).  Atlantic tomcod feed principally on small

crustaceans and to a lesser extent on polychaete worms, mollusks, and fish 

(Bigelow and Schroeder 1953 in Stewart and Auster 1987).

The species was an important commercial species in the 1800s in Massachusetts, but was not

targeted in the 20  century (Stewart and Auster 1987).  Currently, the species is the target of ath
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minor commercial fishery and is also fished recreationally (Fishbase 2006).  Atlantic tomcod

| larvae have been observed in the PNPS entrainment sampling (Normandeau 2006a).  Juveniles

| and/or adults are one of the numerically dominant species collected as part of the PNPS

| impingement sampling (Normandeau 2006b). 

| Cunner (Tautogolabrus adspersus)

The cunner is a marine species that is common along the western North Atlantic coast from

Labrador to the Chesapeake Bay.  Cunner become sexually mature at the age of two years

(Serchuk and Cole 1974, in ENSR 2000).  Cunner spawn from late spring to summer in water

| temperatures between 12 to 22 C (53.6 to 71.6�F).  In Cape Cod Bay, cunner spawning occurso

primarily from late March through mid July (MRI 1992, in ENSR 2000). Cunner commonly

spawn in pairs or groups, depending on the conditions (Wicklund 1970, Pottle and Green 1979;

in ENSR 2000).  The species forages on a variety of benthic invertebrates, predominantly blue

mussels (Mytilus edulis), barnacles, soft shell clams, amphipods, shrimp, and small lobsters. 

Cunner are associated with rocky subtidal environments such as that found in the vicinity of

PNPS.  The cunner typically lives in rocky areas that are covered with algae, and among pilings

and shipwrecks that can provide shelter (ENSR 2000).  Because of this association with shelter

in shallow water, the intake breakwaters and discharge jetties at PNPS provide a high-relief,

structurally complex habitat for the cunner (ENSR 2000).  Additionally, two nearby areas, 

Rocky Point and White Horse Beach, provide habitat important for settlement of cunner larvae,

although these areas do not appear to be as important to recruitment success as the discharge

| area (Lawton et al. 2000).  Cunner are found primarily between 3 and 10 m (9.8 and 32.8 ft)

| deep, but have been caught as deep as 150 m (492 ft) on Georges Bank (ENSR 2000). 

Cunner are year-round residents, and do not migrate except for movements to deeper water

during deep freezes (Green and Farwell 1971, in ENSR 2000).  Because the species does not

migrate long distances, population trends may be an indicator of local stressors (ENSR 2000). 

| The PNPS area provides cunner spawning and nursery grounds due to the breakwater walls

| creating an ideal habitat; therefore, cunner have a high incidence of entrainment and

impingement at PNPS relative to other species (Lawton et al. 2000).  

Cunner eggs and larvae are commonly found in the entrainment samples, and adult cunner are

frequently found in the impingement collections.  The species was the focus of investigative

programs at PNPS from 1990 to 1997, because of the relatively high incidence of eggs and

| larvae entrained.  Based on the results of these studies, it appears that PNPS has a minor 

effect on recruitment success to the local cunner population (Lawton et al. 2000).  Eggs and

larvae of the cunner have been consistently collected in the PNPS entrainment sampling and

| are one of the numerically dominant species in the entrainment collections.  Juveniles and/or

adults have also been observed in the PNPS impingement sampling program. 
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 Fourbeard rockling (Enchelyopus cimbrius) |

The fourbeard rockling is a demersal fish found from the northern Gulf of Mexico to

Newfoundland, Greenland, and throughout the northeast Atlantic coast of Europe.  The species

typically spawns in waters less than 140 m (459 ft) deep.  Adults feed on flatfish, amphipods, 

decapods, copepods, and small crustaceans (Census of Marine Life 2006).  The species |

reaches a maximum age of about nine years (Deree 1999).  

The species is a sedentary bottom dweller, living on mud or muddy sand substrates on the

continental slope (Census of Marine Life 2006; Bigelow and Schroeder 1953, in Deree 1999).  

The typical depth range for the species is from 20 to 650 m (66 to 2132 ft) 

(Census of Marine Life 2006).  Fourbeard rockling eggs and larvae are frequently observed in

the PNPS entrainment sampling (Normandeau 2006a).  Fourbeard rockling have also been |

collected as part of the PNPS impingement sampling; however, this only occurred during 1998

(Normandeau 2006b). |

Fourspot flounder (Paralichthyus oblongus)

The fourspot flounder is a benthic species found along the western Atlantic coast from Georges

Bank to South Carolina (Gulf of Maine Research Institute 2006).  The eggs are buoyant, but the

larvae complete transformation and move to the bottom within 3 months of hatching

(Gulf of Maine Research Institute 2006).  Spawning occurs from May to mid-July 

(Census of Marine Life 2006). The species’ habitat includes bays and sounds, at water depths |

up to 275 m (902 ft) (Robins et al. 1986). 

Fourspot flounder eggs and larvae have been observed in the PNPS entrainment sampling

(Normandeau 2006a).  Fourspot flounder have also been periodically collected as part of the |

PNPS impingement sampling (Normandeau 2006b).  Eggs and larvae of the fourspot flounder |

have been collected in the PNPS entrainment sampling.  Juveniles and/or adults have been |

observed in the PNPS impingement sampling program. 

Haddock (Melanogrammus aeglefinus)

The haddock is a demersal gadoid species found on both sides of the North Atlantic 

(Brown 2000).  Eggs, larvae, and juveniles all live within the upper part of the water column until

the juveniles reach a size of 3 to 10 cm (1 to 4 in.) (Brodziak 2005).  At that time, juveniles

travel to the bottom, locate suitable habitat, and become demersal (Klein-MacPhee 2002, in |

Brodziak 2005).  Spawning varies by location and time of year, with spawning generally

occurring from February to May in the Gulf of Maine.  The largest spawning area in U.S. waters

is Georges Bank, and for the Gulf of Maine stock, spawning occurs at the Jeffrey's Ledge and
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Stellwagen Bank areas (Brodziak 2005).  Spawning can occur over substrates of various types,

including rock, gravel, sand, or mud (Klein-MacPhee 2002, in Brodziak 2005).  The size and

age at maturity vary by location and population density, and have also been decreasing through

time (Cargnelli et al. 1999a).  Spawning in the Gulf of Maine peaks from February to April

(Bigelow and Schroeder 1953, in Cargnelli et al. 1999a).  The diet of haddock changes through

their life cycle.  Larvae and small juveniles feed on phytoplankton, copepods, and invertebrate

eggs suspended in the water column.  Once juveniles move to the bottom, they primarily eat

small crustaceans, polychaetes, and small fish.  As adults, the haddock feed primarily on

benthic organisms such as echinoderms, crustaceans, polychaetes, and mollusks 

(Brodziak 2005).

The haddock is distributed throughout the western North Atlantic Ocean from Cape May, New

Jersey to Newfoundland (Brodziak 2005).  Haddock are generally found at depths of between

| 45 and 135 m (147 to 443 ft), and at temperatures between 2 and 10 C (35.6 to 50�F) (Browno

2000).  The preferred bottom types include gravel, pebbles, and smooth hard sand, and this

preference appears to result in the location of primary spawning areas on Georges Bank, and in 

isolated locations within the Gulf of Maine (Lough and Bolz 1989; Colton 1972, in 

Cargenelli et al. 1999a).  Data suggest that larvae drift with currents from Canadian waters as

far south as Cape Cod, and then live a portion of their life in this area (Colton and Temple 1961,

in Cargnelli et al. 1999a).  Haddock are not migratory, with only minor movements shoreward in

summer, and to deeper water in winter (Brodziak 2005).  In inshore trawl surveys, juveniles

were found in Cape Cod Bay in low numbers in autumn, but were not found in the bay in spring.

| Adults were not found in the bay (Cargnelli et al. 1999a; GOMCML 2006).

Six separate haddock stocks have been identified in the western North Atlantic, with two stocks

recognized in U.S. waters in the Gulf of Maine and Georges Bank (Brodziak 2005).  The U.S.

| fishery for haddock is managed under the NEFMC Northeast Multispecies FMP (Brown 2000).

| The Gulf of Maine stock was overfished as of 2004 (NMFS 2001a; Brodziak 2005).  However,

numbers of haddock in the Gulf of Maine have increased since they reached their lowest levels

in the early 1990s, and the age structure has broadened as well.  In a 2004 assessment, the

| determination was made that the stock was overfished, but overfishing was not occurring

(Brodziak and Traver 2005).  Similarly, the Georges Bank stock, although still in an overfished

condition, had rebounded substantially due to fishery management measures (Brodziak 2005). 

However, in 2005, an analysis of juvenile populations resulted in a proposal for the potential

designation of HAPCs for the haddock, including areas within Cape Cod Bay, adjacent to PNPS

(Crawford et al. 2005).  Eggs and larvae of the haddock have been collected in the PNPS

entrainment sampling.  Juveniles and/or adults have not been observed in the PNPS

impingement sampling program. 

NRC-Pilgrim's Final Supplemental 
 Environmental Impact Statement

Exhibit No. NRC000002 
Pilgrim LR Proceeding 
50-293-LR, 06-848-02-LR



Plant and the Environment

July 2007 2-53 NUREG-1437, Supplement 29

Little skate (Leucoraja erinacea)

The little skate is a dominant species among the demersal fish community in the western North

Atlantic (Bigelow and Schoeder 1953, in Packer et al. 2003b).  The little skate is often confused

with the larger winter skate due to similarity in appearance, but the little skate is far more

common (McEachran and Musick 1975, in Packer et al. 2003b).  Skates are fished

commercially, but with no distinction among the seven species (Packer et al. 2003b).  Most |

commercial use of skates, including the little skate, is for lobster bait (Sosebee 2000c).  Eggs of

all skates are encapsulated in a leathery capsule that rests on the bottom (Sosebee 2000c;

Packer et al. 2003b).  The eggs hatch fully developed, so there is no larval stage 

(Sosebee 2000c; McEachran 2002, in Packer et al. 2003b).  Adults are estimated to reach

sexual maturity at the age of four years (NMFS 2000, in Packer et al. 2003b).  Spawning may

occur at any time during the year, with a peak in southern New England from July to September

(Bigelow and Schroeder 1953, in Packer et al. 2003b).  The major prey reported for the little

skate in the Gulf of Maine area includes decapod crustaceans, amphipods, and polycheates. 

(McEachran 1973; McEachran et al. 1976, in Packer et al. 2003b).

The little skate is most commonly found on the Georges Bank, and in the northern section of

the Mid-Atlantic Bight (McEachran and Musick 1975, in Packer et al. 2003b).  The little skate is

found through the year in these areas, including the entire range of temperatures that occur in

those areas (McEachran and Musick 1975, in Packer et al. 2003b).  Skates have been landed

as bycatch in New England since the late 1960s, but were not directly targeted as a fishery until

the 1980s.  There is no stock differentiation among the skate species.  Little skate have a |

reported depth range of 0 to 137 m (0 to 450 ft), with most being found less than about 100 m

(328 ft) deep (Bigelow and Schroeder 1953; McEachran and Musick 1975, in 

Packer et al. 2003b).  The corresponding water temperature ranges from 1 to 21 C (33.8 to |o

69.8�F) (Bigelow and Schroeder 1953; Tyler 1971; McEachran and Musick 1975, in Packer et |

al. 2003b).  Little skates typically prefer sandy or gravelly substrates (Bigelow and Schroeder

1953, in Packer et al. 2003b), and are known to bury themselves in depressions during the day

(Michalopouloos 1990, in Packer et al. 2003b).  Skates do not migrate substantially, but |

generally move offshore in summer and early autumn and onshore during winter and spring

(Sosebee 2000c).  Bottom trawl surveys found juvenile little skates in heavy concentrations

nearshore in Cape Cod Bay in the spring (Packer et al. 20003b).  Adults were also found in

Cape Cod Bay during the spring, summer, and fall (Packer et al. 2003b).  Little skate

abundance has increased since the early 1980s, and as of 2000 was at its highest numbers

since 1975 (Sosebee 2000c).  According to a 2000 stock assessment, the little skate was not |

overfished, and overfishing was not occurring (NMFS 2000, in Packer et al. 2003b).  No life |

stages of the little skate have ever been observed in the PNPS entrainment sampling. 

Juveniles and/or adults have been observed in the PNPS impingement sampling program.
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Monkfish (Lophius americanus)

The common name used for this species in commercial fishing is monkfish, but the name

recognized by the American Fisheries Society is goosefish (Steimle et al. 1999c).  The

monkfish is a solitary, bottom-dwelling angler fish occurring all along the eastern coast of the

U.S. (primarily north of Cape Hatteras) and Canada up to Newfoundland (Steimle et al. 1999c). 

Eggs are buoyant, and are laid in rafts that may be up to 6 to 12 m (20 to 39 ft) long

(Steimle et al. 1999c).  Larvae and juveniles are also pelagic, and eventually descend to the

bottom to live their adult lifespan as benthic fish (NOAA 1998, in ENSR 2000).  Once they have

settled to the bottom, juveniles prefer a substrate of sand-shell mix, algae-covered rocks, hard

| sand, pebbly gravel, or mud, with water temperatures below 15 C (59�F) (NEFMC 1998a, in o

ENSR 2000).  Adults spend most of their lives resting on the bottom in depressions within

sandy sediment (Steimle et al. 1999c).  The monkfish becomes sexually mature between the

ages of four and five years (Wood 1982, in Steimle et al. 1999c).  Spawning occurs in locations

including inshore shoals and offshore surface water, in temperatures below 18 C (64.4�F), ino

| the months of May and June within the Gulf of Maine (Scott and Scott 1988; Hartley 1995, in 

Steimle et al. 1999c).  The larvae feed on zooplankton, including copepods and crustacean

| larvae, while juveniles eat smaller fish (including sand lance), shrimp, and squid 

(Bigelow and Schroeder 1953, in Steimle et al. 1999c).  Adults eat a variety of benthic and

pelagic species, sea birds, and even younger monkfish, and capture prey with an ambush or

sudden rush (Steimle et al. 1999c).  The age span of the monkfish ranges from 9 years for

males to 12 years for females.  

Monkfish are found throughout the continental shelf in waters shallower than 668 m (2192 ft). 

They are most commonly found in shallow waters of the Gulf of Maine during the summer

| (Steimle et al. 1999c).  Although the monkfish population appears to exist as only one distinct

stock, it is managed as two separate stocks, one north and one south of the Georges Bank

(Steimle et al. 1999c; NEFMC 2006a).  Adult monkfish generally inhabit waters from 70 to    

100 m (230 to 328 ft) deep, and may also be found in inshore areas or at depths greater than

800 m (2625 ft) (Richards 2000).  The monkfish are found in temperatures ranging from 0 to

24 C (32 to 75.2�F), most abundantly between 4 to 14 C (39.2 to 57.2�F) (Steimle et al.o o

| 1999c).  The monkfish has annual migrations in search of spawning habitat and food.  Monkfish

were not extensively fished commercially until the 1970s.  Since that time, harvests have

increased and stock numbers have declined dramatically (Idoine 1995, in Steimle et al. 1999c). 

In 2000, the Monkfish FMP was developed by the NEFMC and MAFMC (NEFMC 2006b). 

Neither stock was considered to be overfished based on a stock assessment performed in 2004

(NMFS 2005a), but a 2006 assessment has concluded that both stocks are overfished (NEFMC

2006b).  Eggs and larvae of the monkfish have been collected in the PNPS entrainment

sampling.  Juveniles and/or adults have also been observed in the PNPS impingement

sampling program. 
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Ocean pout (Macrozoarces americanus)

The ocean pout is also known as eel pout or muttonfish.  It is a bottom-dwelling, cool-temperate

species that lives on the western North Atlantic continental shelf from Labrador to Virginia

(Steimle et al. 1999b).  The species lays eggs in nests, which it then guards until they hatch

(Steimle et al. 1999b).  Both the larvae and adults are demersal, and are not known to form

schools (Steimle et al. 1999b).  The ocean pout spawns in areas with hard bottom substrates, |

including artificial reefs or in rock crevices, in late summer through the early winter 

(Steimle et al. 1999b).  Spawning peaks in the months of September and October 

(NEFMC 1998a, in ENSR 2000).  Spawning occurs at depths of less than 50 m (164 ft), and

temperatures of 10 C (50�F) or less (Clark and Livingstone 1982, in Steimle et al. 1999b). |o

There are differing reports on how the ocean pout feeds.  According to a report by MacDonald 

(1983, in Steimle et al. 1999b), ocean pout feed by sorting through mouthfuls of sediment for

fauna contained within the sediment, and do not appear to visually follow prey or leave the

bottom to feed.  However, Auster (1985, in Steimle et al. 1999b) reported that ocean pout hide 

within sediment depressions to wait for prey to swim or drift by.  The prey is reported to consist

of echinoderms, crustaceans, and other benthic invertebrates (Anderson 1994, in ENSR 2000).

The range of the ocean pout on the continental shelf extends from Labrador to Delaware.  It is

managed as two separate stocks, a northern stock in the Gulf of Maine and a southern stock in

Cape Cod Bay, Georges Bank, and south to Delaware (Wigley 2000a).  However, studies

suggest that there are up to five separate stocks, including one confined to the Gulf of Maine

and Cape Cod Bay (Orach-Meza 1975, in Steimle et al. 1999b).  The ocean pout does not

migrate, although it moves seasonally within a limited region (Bigelow and Schroeder 1953, in

Steimle et al. 1999b).  The ocean pout lives at depths from 15 to 80 m (50 to 262 ft) 

(Wigley 2000a) and in water temperatures below 10 C (50�F) (NEFMC 1998a, in ENSR 2000). o

The ocean pout typically live and feed in areas with soft or sandy substrates, and move to rocky

areas to spawn (Wigley 2000a).  Juvenile ocean pout were reported to be commonly found in

saline water (greater than 25 parts per thousand [ppt]) in many estuaries and coastal areas, |

including Cape Cod Bay, throughout the year (Jury et al. 1994, in Steimle et al. 1999b). |

Of the two managed stocks, only the southern stock, which includes Cape Cod Bay, is

commercially fished (Wigley 1998, in Steimle et al. 1999b).  The population of ocean pout has

varied considerably, with high levels in the 1960s, low levels in the 1970s, and record high

levels again in the 1980s (Steimle et al. 1999b).  The ocean pout are managed under the |

NEFMC’s Northeast Multispecies FMP (Wigley 2000a).  Although there is no clear trend, the |

population is considered to be fully exploited (Wigley 1998, in Steimle et al. 1999b).  In a 2004

assessment, the stock was found to be overfished, but overfishing was not occurring at that

time (Wigley and Col 2005b).  In 2005, an analysis of juvenile populations resulted in a proposal

for the potential designation of HAPCs for the ocean pout, including areas within Cape Cod
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Bay, adjacent to PNPS (Crawford et al. 2005).  The ocean pout has not been observed in the

PNPS entrainment sampling.  Juveniles and/or adults have been observed in the PNPS

impingement sampling program.

| Offshore hake (Merluccius albidus)

| Offshore hake are found throughout the continental shelf and slope of the northwestern Atlantic

from the Scotian Shelf to the Gulf of Mexico.  The species has often been confused with the

silver hake, which it resembles, resulting in a lack of research and fishery data specific to the

species (Chang et al. 1999c).  The offshore hake has mostly been fished as bycatch of the

silver hake fishery (Chang et al. 1999c).  Very little information exists on the early life stages,

growth, or ages of the species (Chang et al. 1999c).  Eggs and larvae are pelagic, and 

have been found off of Massachusetts from the months of April to July (Marak 1967, in 

Chang et al. 1999c).  Juvenile offshore hake feed on small fish, shrimp, and other crustaceans,

while adults eat other fish, including lantern fishes, sardines, and anchovies 

(Chang et al. 1999c).  

| In the northwestern Atlantic, the offshore hake is most commonly found along the outer edge of

the Scotian Shelf (Chang et al. 1999c).  Offshore hake in the Georges Bank-New England-Mid-

Atlantic area are considered to be a single stock (Chang et al. 1999c).  No information is

available on migration of the offshore hake.  The species appears to live at depths ranging from

70 to 640 m (230 to 2100 ft), with a concentration found at about 200 m (656 ft), throughout the

year (Chang et al. 1999c).  Larvae are reported to be abundant in continental shelf waters of

the Gulf of Maine during the months of August and September.  However, juveniles and adults

were reported to be only rarely found within the Gulf of Maine (Chang et al. 1999c).

There is no directed fishery for offshore hake, so there has been no evaluation of the status of

the stock (Chang et al. 1999c).  No life stages of the offshore hake have ever been observed in

the PNPS entrainment or impingement sampling.

Red hake (Urophycis chuss)

Red hake is a demersal species inhabiting bottom waters, ranging from Nova Scotia to North

Carolina in the western North Atlantic continental slope (Cohen et al. 1990, in ENSR 2000). 

Both the eggs and larvae of the red hake are pelagic, occurring in surface waters less than

| 10 C (50�F) (eggs) and 19 C (66.2�F) (larvae) (NEFMC 1998a, in ENSR 2000).  Shelter is ano o

| important habitat requirement for red hake (Steiner et al. 1982, in Steimle et al. 1999a).  When

the fish become juveniles, they migrate to shallower waters along the coast, and live among

shell litter or live scallop beds (Cohen et al. 1990; NEFMC 1998a, in ENSR 2000).  Adult red

hake typically live in areas with soft sediment bottoms and less commonly near gravel or rock
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bottoms (Steimle et al. 1999a).  Adults become mature at an age of about 1.5 years (Steimle et

al. 1999a).  The adults migrate in the spring to shallow waters for spawning, which can take

place between May and November, with peaks in June and July (Sosebee 1998; NEFMC

1998a, in ENSR 2000).  Spawning occurs in temperatures of 5 to 10 C (41 to 50�F) (Steimle et |o

al. 1999a), within depressions in muddy or sandy substrates (NEFMC 1998a, in ENSR 2000). 

The primary spawning grounds include the southern edge of Georges Bank, and shallow areas

off of the southern New England coast (Sosebee 1998, in ENSR 2000).  Larvae feed mainly on

copepods and other micro-crustaceans (Steimle et al. 1999a).  Juvenile red hake feed primarily

on crustaceans such as amphipods and shrimp, and the adults feed on amphipods and shrimp,

as well as squid, herring, flatfish, and mackerel (Cohen et al. 1990, in ENSR 2000). 

Red hake are most commonly found between Georges Bank and New Jersey 

(Sosebee 1998, in Steimle et al. 1999a).  Red hake migrate extensively due to seasonal and

temperature variations.  During winter, they live offshore in water greater than 100 m (328 ft)

deep, but in summer, red hake migrate into shallow coastal water and estuaries of the Gulf of

Maine, and live in water less than 10 m (33 ft) deep (Steimle et al. 1999a).  Red hake generally

live in bottom waters over a substrate of mud or sand (Cohen et al. 1990; NEFMC 1998a, in

ENSR 2000).  In the spring and summer, red hake undergo seasonal migration from offshore

deeper water to nearshore shallow waters (Sosebee 1998, in ENSR 2000).

Two stocks are recognized for management of the red hake, a northern stock from the Gulf of

Maine to northern Georges Bank and a southern stock from Georges Bank to the Mid-Atlantic

Bight (Sosebee 1998, in Steimle et al. 1999a; Brodziak 2001b).  The red hake fishery is

managed under the Northeast Multispecies FMP under the "nonregulated multispecies" |

category (Brodziak 2001b).  Both the northern and southern stocks were considered

underexploited as recently as 1998.  In 2001, the stock appeared to be healthy, and yields

could be increased (Brodziak 2001b).  Eggs and larvae of the red hake have been collected in

the PNPS entrainment sampling.  Juveniles and/or adults have also been observed in the

PNPS impingement sampling program. 

Rock gunnel (Pholis gunnellus)

The rock gunnel is a demersal species found on both sides of the Atlantic, with the population

in the western Atlantic ranging from Labrador to Delaware Bay (Robins et. al 1986).  In warm

months, the species lives in shallow coastal waters, and is often stranded in tide pools 

(Biomes Marine Biology Center 2006).  In winter, the species migrates to offshore waters up to

100 m (328 ft) deep (Census of Marine Life 2006).   The habitat consists of areas with rocky or

shell fragment substrates where the species finds shelter, and feeds on worms and small

crustaceans (Biomes Marine Biology Center 2006).  The spawning season occurs from 

November to January (Census of Marine Life 2006). The species is not the target of
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commercial fisheries.  Rock gunnel larvae have been observed in the PNPS entrainment

| sampling (Normandeau 2006a).  Rock gunnel have also been periodically collected as part of

| the PNPS impingement sampling (Normandeau 2006b).  

Scup (Stenotomus chrysops)

The scup is a demersal, temperate fish found in the western Atlantic (Steimle et al. 1999f). 

Scup are fished both commercially and recreationally, although both types of landings have

declined (MAFMC 1996a, in Steimle et al. 1999f).  Both eggs and larvae are pelagic, and the

larvae become demersal in shoal areas in early July (Able and Fahay 1998, in 

Steimle et al. 1999f).  The adults can occupy a variety of benthic habitats, from open water to

structured areas (Steimle et al. 1999f).  Adult scup become sexually mature by the age of three

years (Gabriel 1998, in Steimle et al. 1999f).  Southern New England, including Massachusetts

Bay, is considered to be a primary spawning area for scup (Steimle et al. 1999f).  Scup spawn

in shallow shoal waters less than 10 m (33 ft) deep until late June, and then move to deeper

water (MAFMC 1996a, in Steimle et al. 1999f).  Both juvenile and adult scup are benthic

feeders.  Adults eat small crustaceans, polychaetes, mollusks, small squid, detritus, insect

larvae, sand dollars, and small fish (Bigelow and Schroeder 1953; Morse 1978; Sedberry 1983,

in Steimle et al. 1999f).  

The scup is known to occur in the western Atlantic from the Bay of Fundy to Florida, but is most

commonly found from Massachusetts to South Carolina (Steimle et al. 1999f).  Adults are

abundant in schools in the Mid-Atlantic Bight from spring to fall, and live in areas with bottom

substrates ranging from open sandy bottoms to mussel beds, reefs, or rocks 

| (Steimle et al. 1999f).  The temperature range for scup is from 6 to 27 C (42.8 to 80.6�F)o

(Neville and Talbot 1964, in Steimle et al. 1999f).  Smaller scup are frequently found in bays

and estuaries, but larger adult scup usually live in deeper water ranging from 70 to 180 m (230

to 590 ft) (Steimle et al. 1999f).  Larval scup were reported in Cape Cod Bay in May through

| September, in water temperatures of 14 to 22 C (52.7 to 71.6�F) (MAFMC 1996a, in Steimle eto

al. 1999f).  

Some researchers have considered the population in the Mid-Atlantic Bight area to be two

separate stocks, but it is now considered to be a single stock (Pierce 1981; Mayo 1982, in

Steimle et al. 1999f; Terceiro 2001a).  The fishery is managed under the Summer Flounder,

Scup, and Black Sea Bass FMP (Terceiro 2001a).  In the late 1990s, the Mid-Atlantic Bight

stock was considered overfished because the biomass was at near record low levels 

(Gabriel 1998; NMFS 1997, in Steimle et al. 1999f).  However, a 2002 stock assessment

concluded that the stock is not overfished and that the status with respect to overfishing could

not be evaluated (NMFS 2002a).  This report noted that this conclusion was based on

anomalously high abundance estimates in 2002, compared to 2001, and that the sudden
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increase created uncertainty in the data (NMFS 2002a).  The 2006 ASMFC report considers the

scup population to be overfished, while the overfishing status is not known (ASMFC 2006). 

Eggs and larvae of the scup have been collected in the PNPS entrainment sampling.  Juveniles

and/or adults have also been observed in the PNPS impingement sampling program.   

Silver hake / Whiting (Merluccius bilinearis)

Silver hake, also known as whiting, is a demersal fish that lives in a range from Nova Scotia to

South Carolina (Bigelow and Schroeder 1953; NEFMC 1998a, in ENSR 2000), and is most

abundant from Nova Scotia to New Jersey (Lock and Packer 2004).  Silver hake eggs and

larvae are pelagic, existing in the water column at depths between 50 and 150 m (164 to 492 ft)

(NEFMC 1998a, in ENSR 2000).  As larvae mature into juveniles, they settle to the bottom

(Lock and Packer 2004).  As adults, silver hake are found in water ranging from shallow to

depths greater than 400 m (1312 ft) (Dery 1988a; Bolles and Begg 2000, in 

Lock and Packer 2004).  Silver hake become sexually mature between the ages of two and

three years (Mayo 1998a, in ENSR 2000).  The adults spawn over a variety of substrates in the

Gulf of Maine, Georges Bank, and the southern New England area south of Martha's Vineyard 

(Lock and Packer 2004).  Spawning within the Gulf of Maine generally begins in June, with a

peak in July to August (Lock and Packer 2004).  Juvenile silver hake feed mainly on

crustaceans (Cohen et al. 1990, in ENSR 2000), and the adults feed on both fish and pelagic

invertebrates, such as shrimp and squid (Mayo 1998a, in ENSR 2000).  Silver hake is a |

dominant predator species on the continental shelf in the northwestern Atlantic, and its large |

biomass and high consumption affect help to regulate the ecosystem (Bowman 1984; |

Garrison and Link 2000, in Lock and Packer 2004).  

Silver hake spend the winter in deep waters of the Gulf of Maine and outer continental shelf,

and then migrate annually to shallow offshore waters in the spring (Mayo 1998a, in |

ENSR 2000).  Adults tend to live in cool bottom water at temperatures lower than 13 Co

(55.4�F), and with a variety of substrates (NEFMC 1998a, in ENSR 2000).  The migration of |

silver hake is seasonal.  The northern stock moves to the deep basins of the Gulf of Maine

during the winter, and migrates into nearshore waters in the Gulf of Maine in the spring and

summer (Lock and Packer 2004).  Trawl surveys conducted for silver hake in 1999 identified

concentrations of silver hake in Cape Cod Bay in spring and autumn (Reid et al. 1999a, in |

Lock and Packer 2004).  A summary of annual NMFS Bottom Trawl Survey data identified

substantial numbers of silver hake in Cape Cod Bay during the fall every year between 1979

and 2003, but found a more limited number in the bay during the spring in those years

(GOMCML 2006).

Silver hake in the U.S. are divided into northern (Gulf of Maine to northern Georges Bank) and

southern (Georges Bank to Cape Hatteras) stocks for management purposes (NEFMC 2003). 
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The silver hake fishery is managed under the NEFMC Northeast Multispecies FMP under the

"nonregulated multispecies" category (Brodziak 2001a).  Based on data presented in the 2006

Assessment Summary Report, neither the northern nor southern stock of the silver hake is in

an overfished condition, and overfishing is not occurring (NMFS 2006a).  The northern stock is

at a high biomass level (Lock and Packer 2004).  The southern stock was reported to be

overfished in 2001 (NMFS 2001a), and although not currently overfished, the southern stock

still has a low biomass level resulting from this overfishing in 1998-2000 (NEFMC 2003).  Eggs

and larvae of the silver hake have been collected in the PNPS entrainment sampling.  Juveniles

and/or adults have also been observed in the PNPS impingement sampling program. 

Smooth skate (Malacoraja senta)

The smooth skate occurs along the Atlantic coast of North America from the Gulf of 

| St. Lawrence and the Labrador Shelf to South Carolina (Bigelow and Schroeder 1953;

McEachran 1973; McEachran and Musick 1975, in Packer et al. 2003d).  It is one of seven

| species of skates found throughout the northwestern Atlantic (Sosebee 2000c).  Skates are

| fished commercially, but with no distinction among the seven species (Packer et al. 2003d). 

Most commercial use of skates, including the smooth skate, is for lobster bait (Sosebee 2000c). 

Little information is known of the life history of the smooth skate (Packer et al. 2003d).  Eggs of

all skates are known to be encapsulated in a leathery capsule that rests on the bottom

(Sosebee 2000c; Packer et al. 2003d).  The eggs hatch fully developed, so there is no larval

stage (Sosebee 2000c; also McEachran 2002, in Packer et al. 2003d).  Females with fully

| formed egg capsules are found in both summer and winter (McEachran 2002, in 

Packer et al. 2003d), but no other information on spawning times or locations is available.  The

primary food source for the smooth skate is epifaunal crustaceans, with decapod shrimps and

mysids also being important (McEachran 1973; McEachran et al. 1976; Bowman et al. 2000;

McEachran 2002, in Packer et al. 2003d).

The Gulf of Maine is reported to be the center of abundance for the smooth skate (Bigelow and

Schroeder 1953; McEachran and Musick 1975; McEachran 2002, in Packer et al. 2003d),

including Massachusetts Bay (Collette and Hartel 1988, in Packer et al. 2003d).  Skates have

been landed as bycatch in New England since the late 1960s, but were not directly targeted

| until the 1980s.  There is no stock differentiation among the skate species.

The water depth range for the smooth skate is from 31 to 874 m (102 to 2867 ft), with most

being found from 110 to 457 m (361 to 1499 ft) (McEachran and Musick 1975; 

McEachran 2002, in Packer et al. 2003d).  The temperature range of the species is from 2 to

| 13 C (35.6 to 55.4�F) for juveniles and adults, with most found between temperatures of 4 too

| 8 C (39.2 to 46.4 �F) (Packer et al. 2003d).  The smooth skate is found mostly on bottomo

substrates of soft mud and fine sediments (Bigelow and Schroeder 1953; McEachran and
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Musick 1975; Scott 1982a, in Packer et al. 2003d).  Skates do not migrate substantially, but do

generally move offshore in summer and early autumn, and onshore during winter and spring

(Sosebee 2000c).  No seasonal trends in abundance were identified by McEachran and Musick

(1975, in Packer et al. 2003d).  Inshore trawl surveys in Massachusetts identified juveniles in

both the spring and fall near Cape Cod Bay (Packer et al. 2003d).

In the 2000 stock assessment, the smooth skate was considered to be overfished (NMFS 2000, |

in Packer et al. 2003d).  However, the 2002 assessment determined that the species was not in |

an overfished condition at that time (NMFS 2002b, in Packer et al. 2003d).  No life stages of the

smooth skate have ever been observed in the PNPS entrainment or impingement sampling.

Summer flounder (Paralicthys dentatus) |

The summer flounder, also known as fluke, inhabits shallow estuarine waters and the outer

continental shelf from Nova Scotia to Florida (Packer et al. 1999).  The species is important

along the east coast both as a commercial and recreational fishing resource, with recreational

landings exceeding commercial landings in some years (Packer et al. 1999).  Both eggs and

larvae of the species are buoyant and pelagic.  Eggs are most abundant in the western North

Atlantic in October and November, and larvae are most abundant from October to December

(Able et al. 1990, in Packer et al. 1999).  The larvae are transported toward coastal areas by

the prevailing water currents, and development of post-larvae and juveniles occurs primarily

within bays and estuarine areas (ENSR 2000).  Sexual maturity is reached by the age of two

years (Morse 1981, in Packer et al. 1999).  The timing of spawning varies by location.  In

southern New England and the Mid-Atlantic, spawning occurs primarily in September 

(Berrien and Sibunka 1999, in Packer et al. 1999).  Spawning occurs in open ocean areas of

the shelf (Packer et al. 1999), in waters ranging from 30 to 200 m (98 to 656 ft) deep |

(ENSR 2000).  The timing of spawning appears to coincide with the maximum production of

autumn plankton, which is the primary food source for larvae (Morse 1981, in 

Packer et al. 1999).  Juvenile summer flounder feed upon crustaceans and polychaetes, and as

they grow larger they begin to feed more on fish (Packer et al. 1999).  Adults are opportunistic

feeders, preying mostly on fish and crustaceans (Packer et al. 1999).  Species preyed upon

include windowpane flounder, winter flounder, Atlantic menhaden, red hake, silver hake, scup,

Atlantic silverside, and bluefish, among others (Packer et al. 1999).  

Although found all along the east cost, the primary center of abundance for the summer

flounder is the area from Cape Cod to Cape Hatteras (Packer et al. 1999).  Adult summer

flounder in Massachusetts migrate inshore in May, and migrate to offshore waters in late fall

(Packer et al. 1999).  Inshore trawl surveys in Massachusetts found seasonal variation in the

depths and temperatures at which adults were caught.  In the spring, adults were found at

depths from 0 to 360 m (0 to 1181 ft), at temperatures between 8 to 16 C (46.4 to 60.8�F).  In |o

NRC-Pilgrim's Final Supplemental 
 Environmental Impact Statement

Exhibit No. NRC000002 
Pilgrim LR Proceeding 
50-293-LR, 06-848-02-LR



Plant and the Environment 

 NUREG-1437, Supplement 29 2-62 July 2007

the summer and autumn, the species was found almost entirely at depths shallower than 100 m

| (328 ft), in water between 15 to 28 C (59 to 82.4�F).  In the winter, the species is found ino

| deeper locations, greater than 70 m (230 ft), in temperatures between 5 to 11 C (41 to 51.8�F)o

(Sissenwine et al. 1979, in Packer et al. 1999).  The shoal waters of Cape Cod Bay, including

estuaries and harbors, are considered to be critically important habitat for the species (Packer

et al. 1999).  

The species is managed as a single stock, although it is possible that different stocks exist, with

some information suggesting different stocks north and south of Cape Hatteras 

| (Packer et al. 1999).  The fishery is managed under the summer flounder, scup, and black sea

| bass FMP (Terceiro 2001b).  As of 1999, the stock was considered to be at a medium level of

its historical abundance and was over-exploited (Terciero 1995; NMFS 1997, in 

Packer et al. 1999).  More recently, total stock biomass is reported to have increased

substantially since 1989 (NMFS 2005b).  The 2006 ASMFC report indicates the stock is not

currently considered to be overfished, but overfishing is occurring (NMFS 2005b, 

ASMFC 2006).  Eggs and larvae of the summer flounder have been collected in the PNPS

entrainment sampling.  Juveniles and/or adults have also been observed in the PNPS

impingement sampling program. 

Tautog (Tautoga onitis)

The tautog is an inshore species ranging from Nova Scotia to South Carolina, and is popular for

recreational fishing from Cape Cod south to Delaware (MDMF 2006).  The eggs of the tautog

| are buoyant, and hatch within two days.  Within four days after hatching, the pelagic larvae

begin feeding on plankton.  Juvenile and adult tautog feed on shallow water invertebrates, and

have flat, grinding teeth that allow them to open the shells of mussels.  Spawning in

Massachusetts occurs in June, in inshore waters containing eelgrass beds, at water

temperatures of 62 to 70 F (17 to 21 C).  The species becomes sexually mature at an age ofo o

about three to four years, and can live to be 35 years of age (MDMF 2006).

The species lives in inshore areas at water depths of less than 60 ft deep, including rocky areas

around breakwaters and pilings along the coast (Robins et al. 1986).  Adults do not undertake

long migrations, but feed inshore in spring and move offshore to waters 50 to 150 ft deep in

winter (MDMF 2006).

Until recently, population levels were considered to have remained relatively stable since

colonial times, as the species was not commercially fished.  In the early 1980s, a commercial

fishery developed, and recreational landings increased substantially as well.  By the early

| 1990s, the average size of landed tautog was much smaller, which led to State fishery

restrictions (MDMF 2006).  In a 2004 assessment, tautog were considered to be overfished and
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believed to be at low population levels (NEFSC 1998, in Normandeau 2006a).  Tautog eggs |

and larvae have been observed in the PNPS entrainment sampling (Normandeau 2006a). |

Tautog have been periodically collected as part of the PNPS impingement sampling |

(Normandeau 2006b). |

Thorny skate (Amblyraja radiata)

The thorny skate occurs on both sides of the Atlantic Ocean (Packer et al. 2003c), and is one of

seven species of skates found throughout the western North Atlantic (Sosebee 2000c).  Skates

are fished commercially, but with no distinction among the seven species (Packer et al. 2003c). |

Most commercial use of skates is for lobster bait, but two skates (including the thorny skate) are

used for human consumption (Packer et al. 2003c).  Eggs of all skates are known to be

encapsulated in a leathery capsule that rests on the bottom (Sosebee 2000c; Packer et al.

2003c).  The eggs hatch fully developed, so there is no larval stage (Sosebee 2000c; also

McEachran 2002, in Packer et al. 2003c).  Based on the capture of females with fully formed

egg capsules, spawning is thought to occur throughout the year, but with a peak during the

summer (Templeman 1982a; McEachran 2002, in Packer et al. 2003c).  The primary prey for the

thorny skate is fish, including haddock, sand lance, and redfish (Templeman 1982b, in Packer et

al. 2003c).  Thorny skates may live up to 20 years (Templeman 1984, in Packer et al. 2003c).

In the western Atlantic, the thorny skate ranges from Greenland to South Carolina, and it is one

of the most common skates found within the Gulf of Maine (McEachran and Musick 1975, in

Packer et al. 2003c).  Skates have been landed as bycatch in New England since the late

1960s, but were not directly targeted as a fishery until the 1980s.  There is no stock |

differentiation among the skate species.  The water depth of the thorny skate habitat can range |

from 18 to 1200 m (59 to 3937 ft) (McEachran 2002, in Packer et al. 2003c).  Trawl surveys in

the Gulf of Maine found most adults in the range from 71 to 300 m (233 to 984 ft), and at

temperatures between 4 and 9 C (39.2 and 48.2�F) (Packer et al. 2003c).  The species can be |o

found over a variety of substrates, including sand, gravel, broken shell, pebbles, and soft mud

(Bigelow and Schroeder 1953, in Packer et al. 2003c).  Skates do not migrate substantially, but

do generally move offshore in summer and early autumn, and onshore during winter and spring

(Sosebee 2000c).

The abundance of thorny skate is reported to be near historic lows, with a population of about 10

to 15 percent of the peak population in the early 1970s (Sosebee 2000c).  The thorny skate was

first designated as a species of concern in 2004 (NMFS 2004c).  In a 2000 stock assessment,

the thorny skate was considered to be overfished (NMFS 2000, in 

Packer et al. 2003c).  No life stages of the thorny skate have ever been observed in the PNPS

entrainment or impingement sampling.
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Tilefish (Lopholatilus chamaeleonticeps)

Tilefish, also known as golden tilefish, is a burrowing fish that inhabits the outer continental shelf

from Nova Scotia to South America (Nitschke 2000).  The tilefish began supporting a fishery in

the U.S. in 1879 (Steimle et al. 1999e).  Tilefish eggs and larvae are buoyant and pelagic, and

are found over the outer continental shelf in the Mid-Atlantic Bight (Steimle et al. 1999e).  As

they grow into juveniles, the tilefish descend to the bottom and occupy existing shelters or

burrows (Able et al. 1982; Freeman and Turner 1977, in Steimle et al. 1999e).  As adults, the

tilefish either occupy existing shelter such as rocks or boulders, or dig their own burrows.  The

burrowing habits of the tilefish are reported to modify significantly the topography of the outer

continental shelf (Able et al. 1982, in Steimle et al. 1999e).  The adults become sexually mature

at an age of five to seven years (Grimes et al. 1988, in Steimle et al. 1999e).  Information on

| spawning is sparse and is pair-specific, as male and female pairs are observed to share burrows

(Grimes et al. 1988, in Steimle et al. 1999e).  Tilefish are reported to eat a large variety of

benthic and pelagic prey, including crabs, conger eels, bivalve mollusks, polycheates, and many

types of fish (Dooley 1978, in Steimle et al. 1999e).

They occupy submarine canyons, and are restricted to depths of 80 to 540 m (262 to 1772 ft)

| deep, in waters between 8 and 17 C (46.4 and 62.6�F) (Bigelow and Schroeder 1953; Freemano

| and Turner 1977; Dooley 1978, in Steimle et al. 1999e).  The tilefish does not appear to undergo

| any major migration (Freeman and Turner 1977; Grimes et al. 1986, in Steimle et al. 1999e).  In

1999, Steimle et al. (1999e) summarized a variety of surveys to identify tilefish.  In these reports,

tilefish were only identified in offshore areas, including submarine canyons.  No tilefish in any life

stage were reported in Massachusetts Bay or the Gulf of Maine (Steimle et al. 1999e).

Tilefish are most commonly found from southern New England to the Mid-Atlantic region

(Nitschke 2000).  The species is managed as two separate stocks, with one occurring in the Mid-

Atlantic Bight and the other south of Cape Hatteras and into the Gulf of Mexico 

(Steimle et al. 1999e).  The tilefish fishery established in 1879 was eliminated by a mass

mortality of tilefish between Nantucket and Maryland in 1882.  This event killed an estimated 1.5

billion tilefish (Bigelow and Schroeder 1953, Dooley 1978, in Steimle et al. 1999e).  The fishery

recovered by 1915, and has remained active ever since.  In 1986, it was estimated that the

effects of fishing had been drastic, reducing stock size by a half to two-thirds 

(Turner 1986, in Steimle et al. 1999e).  However, a 2005 stock assessment determined the

stock is considered to be at sustainable levels (i.e., the SSB and/or total stock biomass are

considered to be at levels greater than sustainable biomass thresholds, while the exploitation or

fishing pressure is less than the threshold of sustainable fishing pressure) (NMFS 2005b).  No

life stages of the tilefish have ever been observed in the PNPS entrainment or impingement

sampling.
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White hake (Urophycis tenuis)

The white hake occurs from the Gulf of St. Lawrence to the Mid-Atlantic Bight, and at depths

from shallow estuaries to deep submarine canyons (Chang et al. 1999a).  The species generally |

inhabits bottom waters, with either muddy or fine-grained sand substrates (Sosebee 2000a). 

The eggs, larvae, and early juvenile stages of the white hake are pelagic (Chang et al. 1999a),

and are found in surface waters of the Gulf of Maine, Georges Bank, and southern New England

(NEFMC 1998a, in ENSR 2000).  White hake reach sexual maturity at an age of about 1.5 years

(Chang et al. 1999a).  The white hake spawning grounds are centered on the Gulf of 

St. Lawrence, the southern Georges Bank, and Mid-Atlantic Bight.  However, the use of the Gulf |

of Maine as a spawning ground is reported to be negligible (Fahay and Able 1989, in Chang et

al. 1999a).  Spawning occurs in shallow water over mud or fine-grained sand substrates. 

Juvenile white hake feed mainly on polychaetes, shrimp, and other crustaceans, while the adults

feed primarily on crustaceans and other fish, including juvenile white hake (Langston et al. 1994, |

in Chang et al. 1999a).

White hake are distributed from the Gulf of St. Lawrence to Cape Hatteras, with the highest

concentrations in the Gulf of St. Lawrence, southern edge of the Grand Bank, Scotian Shelf,

Gulf of Maine, and Georges Bank (Chang et al. 1999a).  White hake live at depths of 5 to 325 m

(16 to 1066 ft), usually at temperatures below 14 C (57.2�F) (NEFMC 1998a, Sosebee 1998, in |o

ENSR 2000).  Migration of adults occurs annually, with adults moving to shallower waters in the

spring to spawn, and then moving offshore in the autumn.  A summary of annual NMFS Bottom

Trawl Survey data identified no white hake in Cape Cod Bay during the fall between 1979 and

2003, and only a few limited occurrences in the bay during the spring in those years 

(GOMCML 2006).

The white hake fishery is managed under the NEFMC Northeast Multispecies FMP 

(Sosebee 2000a).  Within U.S. waters, the Gulf of Maine and Georges Bank populations are

managed as separate stocks (Chang et al. 1999a).  The populations of white hake in both areas

has fluctuated without a consistent trend, but neither stock was considered to be overfished in

1999 (Chang et al. 1999a).  In 2005, the stock was considered to be overfished, and overfishing

was occurring (Sosebee 2005).  In 2005, an analysis of juvenile populations resulted in a

proposal for the potential designation of HAPCs for the white hake, including areas within Cape

Cod Bay, adjacent to PNPS (Crawford et al. 2005).  Eggs and larvae of the white hake have

been collected in the PNPS entrainment sampling.  Juveniles and/or adults have also been

observed in the PNPS impingement sampling program.

NRC-Pilgrim's Final Supplemental 
 Environmental Impact Statement

Exhibit No. NRC000002 
Pilgrim LR Proceeding 
50-293-LR, 06-848-02-LR



Plant and the Environment 

 NUREG-1437, Supplement 29 2-66 July 2007

Windowpane flounder (Scopthalmus aquosus)

| Windowpane flounder is a left-eyed, benthic flatfish species that inhabits estuaries, nearshore

waters, and the continental shelf in the western North Atlantic (Chang et al. 1999b).  The

windowpane is not itself a target of commercial fishing, but it is caught as a bycatch in other

groundfish fisheries (Chang et al. 1999b).  Both the eggs and larvae are pelagic, and exist in

| surface waters cooler than 20 C (68�F) (NEFMC 1998a, in ENSR 2000).  Sexual maturity iso

reached at ages of three to four years (O'Brien et al. 1993).  The windowpane flounder prefers a

soft substrate for spawning, and generally spawns between April and December, with peak

spawning activity in July and August on Georges Bank and in May in the Mid-Atlantic (NEFMC

1998a; Hendrickson 1998, in ENSR 2000).  Spawning occurs in water temperatures from 6 to

| 21 C (42.8 to 69.8�F) (Bigelow and Schroeder 1953, in Chang et al. 1999b).  The prey for theo

windowpane flounder is small benthic invertebrates, including polychaete worms and amphipods. 

The species may also prey on small forage bony fish species (Langton and Bowman 1981, in

ENSR 2000).

The distribution of windowpane flounder includes the northwestern continental shelf in the Gulf

of Maine, Georges Bank, southern New England and the Mid-Atlantic south to Florida 

(NEFMC 1998a; Robins and Ray 1986; Hendrickson 1998, in ENSR 2000).  South of Cape Cod,

the windowpane lives in bays and estuaries, including the Chesapeake Bay and Delaware Bay,

but north of Cape Cod, it lives in nearshore waters and is not documented within estuaries

| (Chang et al. 1999b).  The species lives at shallow depths from 1 to 75 m (3 to 246 ft), and lives

within soft muddy and fine sand substrates (NEFMC 1998a, in ENSR 2000).  Juveniles living in

shallow waters tend to move to deeper waters as they mature (Chang et al. 1999b).  In studies

in Massachusetts, juveniles were most abundant in inshore waters at depths of less than 20 m

| (66 ft), at water temperatures between 5 to 12 C (41 to 53.6�F) in the spring, and between 12 too

| 19 C (53.6 to 66.2�F) in the fall (Chang et al. 1999b).o

| The windowpane flounder is managed as two separate stocks, a Gulf of Maine/Georges Bank

| stock and a southern New England/Mid-Atlantic Bight stock (Chang et al. 1999b). The

| windowpane flounder fishery is managed under the Northeast Multispecies FMP (Hendrickson

2000b).  In the late 1990s, the stock in the Gulf of Maine/Georges Bank stock was considered to

| be fully exploited (Hendrickson 1998, in Chang et al. 1999b).  In the 2004 assessment, it was

| concluded that the stock was at sustainable levels (i.e., the SSB and/or total stock biomass are

considered to be at levels greater than sustainable biomass thresholds, while the exploitation or

fishing pressure is less than the threshold of sustainable fishing pressure) (Hendrickson 2005). 

However, in 2005, an analysis of juvenile populations resulted in a proposal for the potential

| designation of HAPCs for the windowpane flounder, though none were within Cape Cod Bay,

| (Crawford et al. 2005).  Eggs and larvae of the windowpane flounder have been collected in the 
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PNPS entrainment sampling.  Juveniles and/or adults have also been observed in the PNPS

impingement sampling program.

Winter flounder (Pseudopleuronectes americanus)

The winter flounder is a right-eyed flatfish species commonly found along the Atlantic coast from

Labrador to Georgia.  The winter flounder commonly inhabits estuarine and coastal waters, but

may be found as deep as 128 m (420 ft) (Bulloch 1986).  The various life stages of winter |

flounder can generally be found in areas where the bottom habitat has a substrate of mud, sand,

or gravel (NEFMC 1998b).  Winter flounder eggs are demersal, adhesive, and stick together in

clusters.  Hatching may occur in 2 to 3 weeks, depending upon the water temperature (Bulloch

1986, Pereira et al. 1999).  Larvae are initially planktonic but as metamorphosis continues, they

settle to the bottom.  Winter flounder have multiple larval stages, which are defined differently by |

different authors.  For the purposes of this SEIS, there are four larval stages as defined in ENSR |

and MRI (2005).  Newly metamorphosed young-of-the-year fish take up residence in shallow |

water.  Winter flounder typically mature at three to four years.  Spawning takes place at night

over sandy bottoms in shallow estuaries starting in mid December and ending in May, with a

peak in the February to March time frame.  Spawning occurs at water temperatures between 34 |

and 50 F, with the optimum temperature around 40 F (Bulloch 1986).o o

Pereira et al. (1999) describes winter flounder as omnivorous or opportunistic feeders,

consuming a wide variety of prey, with polychaetes and amphipods making up the majority of

their diet.  Typically adult winter flounder migrate inshore in the fall and early winter and spawn in

late winter and early spring; they then may leave inshore areas if the water temperature exceeds

15 C (59�F), although there may be exceptions to this due to water temperature and food |o

availability (Pereira et al. 1999).  Winter flounder may move significant distances 

(Pereira et al. 1999).  However, they also can exhibit a high degree of fidelity and, in general,

their movement patterns are localized (Nitschke et al. 2000).  Studies done by PNPS have

shown that winter flounder in the area immediately surrounding PNPS (i.e., in Plymouth Outer

Harbor) have relatively localized movements and are basically confined to inshore waters 

(Lawton et al. 1999), resulting in highly localized populations (Lawton et al. 2000).  

Winter flounder are managed as three distinct stocks:  Gulf of Maine, Southern New England/

Mid-Atlantic, and Georges Bank (Pereira et al. 1999).  Winter flounder in the local area

surrounding PNPS would be considered part of the Gulf of Maine stock.  According to Nitschke

et al. (2000), the commercial landings of the winter flounder Gulf of Maine stock has continued

to trend downward, and the stock is at a low biomass level and is considered to be

overexploited.  However, more recent data (through 2001) from the 36th Northeast Regional

Stock Assessment Workshop (NMFS 2003a) indicate that the stock is not overfished and that

overfishing is not occurring.  The Northeast Fisheries Science Center (NEFSC) (NMFS 2003a)
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also states that recruitment to the stock has been near or above average since 1995.  The 2005

Groundfish Assessment Review Meeting (GARM) also concluded, that based on 2004 data, the

Gulf of Maine winter flounder stock is not overfished and overfishing is not occurring.  The SSB

| has also been steadily increasing (Figure 2-7); however, there is a high degree of uncertainty

| associated with these estimates (NEFSC 2005).   

| These estimates of the status of the Gulf of Marine Stock contrast with data from the local

| population (MRI 2006).  Annual abundance estimates of winter flounder in western Cape Cod

| Bay have declined in recent years (Figure 2-8).  The authors hypothesize that the low numbers,

particularly those associated with the 2005 data, may be partially due to natural and fishing-

induced mortalities that precipitated a decline in the strong 1997 and 1998 year classes.  Based

on a review of other resource assessments (NEFSC and MDMF abundance indices)

(Figures 2-9 and 2-10), the decline in eastern Cape Cod Bay may not just be local to the PNPS 

area (MRI 2006).  Eggs and larvae of the winter flounder have been consistently collected in the

PNPS entrainment sampling and are one of the numerically dominant species in the entrainment

collections.  Juveniles and/or adults also have been consistently collected in the PNPS

impingement sampling program.  Over the last 25 years winter flounder has been one of the

numerically dominant impinged species.

Winter skate (Leucoraja ocellata)

The winter skate is one of seven species of skates found throughout the western North Atlantic

(Sosebee 2000c).  The winter skate is often confused with the little skate due to similarity in

appearance, but the winter skate is not as abundant (McEachran and Musick 1975, in 

| Packer et al. 2003a).  Skates are fished commercially, but with no distinction among the seven

species (Packer et al. 2003a).  Most commercial use of skates is for lobster bait, but two skates

(including the winter skate) are used for human consumption (Packer et al. 2003a).  Little

information on the life history of the winter skate exists.  Eggs of all skates are known to be

encapsulated in a leathery capsule that rests on the bottom (Sosebee 2000c; 

Packer et al. 2003a).  The eggs hatch fully developed, so there is no larval stage 

(Sosebee 2000c; McEachran 2002, in Packer et al. 2003a).  Off of Nova Scotia and in the Gulf

| of Maine, spawning occurs during summer and fall (Bigelow and Schroeder 1953, in Packer et

al. 2003a). The predominant food source for winter skates is polychaetes and amphipods, with

additional feeding upon decapods, isopods, bivalves, and fish (McEachran 1973, in 

Packer et al. 2003a).  Fish species that are prey for the winter skate include smaller skates,

eels, alewives, blueback herring, menhaden, smelt, sand lance, chub mackerel 

(Scomber japonicus), butterfish, cunners, and silver hake (Bigelow and Schroeder 1953, in

Packer et al. 2003a).
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Figure 2-7.  Gulf of Maine Winter Flounder

Spawning stock biomass (SSB) estimates during 1982 to 2004 reported in GARM (2005) and

MSYthe total biomass that produces the maximum sustainable yield for the fishery (B ) |

(As provided in: NEFMC 2006b) |

Figure 2-8.  Winter Flounder Abundance Estimates in Northwestern Cape Cod Bay |

(As provided in: MRI 2006)
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|

| Figure 2-9.  NMFS Winter Flounder Abundance in the Gulf of Maine 

| (As provided in: Normandeau 2006a)

|

Figure 2-10.  MDMF Winter Flounder Abundance in the Gulf of Maine 

| (Recreated from: Normandeau 2006a)
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The winter skate is most commonly found on the Georges Bank and in the northern section of

the Mid-Atlantic Bight (McEachran and Musick 1975; in Packer et al. 2003a).  Skates have been

landed as bycatch in New England since the late 1960s, but were not directly targeted as a

fishery until the 1980s.  There is no stock differentiation among the skate species.  Winter |

skates in the Gulf of Maine primarily live at depths of 46 to 64 m (151 to 210 ft) (Bigelow and

Schroeder 1953; McEachran 2002, in Packer et al. 2003a).  The species can live in a variety of

water temperatures, and are reported near the Massachusetts coast in water from 1 to 20 Co

(33.8 to 68�F) (Bigelow and Schroeder 1953; in Packer et al. 2003a).  The species prefers |

sandy and gravel bottom substrates (Scott 1982a, in Packer et al. 2003a). Skates do not migrate

substantially, but do generally move offshore in summer and early autumn and onshore during

winter and spring (Sosebee 2000c).

In 2001, NMFS determined that the winter skate was in an overfished condition, and that

overfishing was occurring (NMFS 2001c).  In 2002, a new assessment resulted in a change of

the status to not overfished (NMFS 2002b, in Packer et al. 2003a).  No life stages of the winter

skate have ever been observed in the PNPS entrainment sampling.  Juveniles and/or adults

have been observed in the PNPS impingement sampling program.

Witch flounder (Glyptocephalus cynoglossus)

The witch flounder is a deep-water, right-eyed flatfish that occurs on both sides of the Atlantic |

Ocean (Wigley et al. 2003).  Prior to the 1980s, witch flounder was not targeted and was landed

mostly as bycatch (Wigley 2000b).  Eggs are released on the bottom, but are pelagic and rise to

the surface.  Larvae are also pelagic, and the species descend to the bottom as juveniles at the

age of 4 to 12 months (Bigelow and Schroeder 1953; Evseenko and Nevinsky 1975, in Cargnelli

et al. 1999d).  Sexual maturity is reached at various ages, with a range of from five to nine years

(Beacham 1983, in Cargnelli et al. 1999d).  Spawning occurs from March to November, with

peak spawning during the summer, at temperatures from 0 to 10 C (32 to 50�F) |o

(Bigelow and Schroeder 1953, in Cargnelli et al. 1999d).  The western and northern areas of the

Gulf of Maine are reported to be the most active spawning areas for the species 

(Burnett et al. 1992, in Cargnelli et al. 1999d).  The primary prey for the witch flounder are

polychaetes and crustaceans, with additional contribution from mollusks and echinoderms

(Cargnelli et al. 1999d).

In U.S. waters, the witch flounder is common in the Gulf of Maine and lives in deeper areas of

the Georges Bank and along the continental shelf as far south as Cape Hatteras 

(Cargnelli et al. 1999d).  The witch flounder lives in deep water, down to depths of 1500 m (4921

ft), in water about 2 to 9 C (35.6 to 48.2�F) (Lange and Lux 1978; Scott 1982b, in Cargnelli et |o

al. 1999d).  The witch flounder is associated with mud, silt, and clay substrates, and is rarely

found on any other bottom types (Powles and Kohler 1970; Martin and Drewry 1978; Scott |
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1982a, in Cargnelli et al. 1999d).  All life stages of witch flounder are common in Massachusetts

| Bay.  Eggs were found to be abundant in Massachusetts Bay in the months of May and June 

| (Cargnelli et al. 1999d).  Bottom trawl surveys and inshore surveys found the greatest

concentrations of juveniles on Stellwagen Bank in Massachusetts Bay.  Adults were found in the

highest concentrations in Massachusetts Bay in the autumn, including some catches in Cape

Cod Bay (Cargnelli et al. 1999d).

The species is managed as a single stock under the NEFMC Northeast Multispecies FMP

(NEFMC 1993, in Cargnelli et al. 1999d; Wigley and Col 2005a).  The stock extends from the

northern Gulf of Maine to southwestern Georges Bank (NMFS 2003b).  As of 1997, the witch

flounder stock was reported to be in an overfished condition (NMFS 1997).  In 2003, the stock

was reported to not be overfished, but overfishing was occurring (NMFS 2003b, Wigley et al.

2003).  Eggs and larvae of the witch flounder have been collected in the PNPS entrainment

sampling.  No life stages have been observed in the PNPS impingement sampling program.

Yellowtail flounder (Pleuronectes ferruginea)

The yellowtail flounder is a right-eyed, benthic flatfish that is an important commercial species

(Cadrin 2000b).  Both the eggs and larvae of the yellowtail flounder reside in the water column,

and are found between mid March and July, peaking between April and June.  Larvae may drift

| in surface waters before developing into juveniles, and dropping to the bottom 

(Overholtz and Cadrin 1998, in ENSR 2000).  The median age for sexual maturity is about 2.6

years for females off of Cape Cod (O'Brien et al. 1993, in Johnson et al. 1999a).  Spawning

occurs in the Gulf of Maine, Georges Bank, and southern New England shelf during the spring

and summer months (Overholtz and Cadrin 1998; NEFMC 1998a, in ENSR 2000).  Adult

yellowtail flounder feed on small benthic invertebrates such as polychaete worms, isopods,

shrimp, and amphipods, and also can feed on small forage fish species 

(Cooper and Chapleau 1998, in ENSR 2000).

The yellowtail flounder ranges from Labrador to the Chesapeake Bay, and is most abundant in

the western Georges Bank, western Gulf of Maine, east of Cape Cod, and southern New

England (Johnson et al. 1999a).  Mark-and-recapture studies have shown that yellowtail flounder

do not migrate, other than minor movements between shallow and deeper water in response to

seasonal temperature variation (Royce et al. 1959; Lux 1964, in Johnson et al. 1999a). 

Yellowtail flounder typically live at depths of between 37 to 87 m (121 to 285 ft), with substrates

| of mud or sand (Cooper and Chapleau 1998; Overholtz and Cadrin 1998, in ENSR 2000). 

| Adults live in waters ranging from 2 to 12 C (35.6 to 53.6�F) (Johnson et al. 1999a).  In a MDMFo

bottom-trawl survey, both adults and juveniles were found to concentrate seasonally in coastal

waters from northwestern Cape Cod Bay to Ipswich Bay.  Juveniles were found to migrate

inshore in Cape Cod Bay in the fall (Johnson et al. 1999a).
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In the U.S., the populations are managed as four separate stocks, including southern New

England, Georges Bank, Cape Cod, and Mid-Atlantic Bight (Johnson et al. 1999a).  The |

yellowtail flounder fishery is managed under the NEFMC Northeast Multispecies FMP 

(Cadrin 2000b).  Yellowtail flounder has been a major constituent of the commercial fishery since

the early 1930s.  Population data evaluated by Johnson et al. (1999a) for all four stocks showed

significant variation through time, with increases and decreases occurring throughout the 1960s

through the 1990s.  The Cape Cod/Gulf of Maine stock was considered to be at low biomass

and overexploited in 2001 (Cadrin et al. 2005).  In 2005, an analysis of juvenile populations

resulted in a proposal for the potential designation of HAPCs for the yellowtail flounder, though

none were within Cape Cod Bay, (Crawford et al. 2005).  Eggs and larvae of the yellowtail |

flounder have been collected in the PNPS entrainment sampling.  Juveniles and/or adults have

also been observed in the PNPS impingement sampling program.

2.2.5.3.2 Pelagic Invertebrates 

Longfin squid (Loligo pealei)

The longfin squid is a schooling species, which is distributed in the waters of the continental

shelf and slope from Newfoundland to the Gulf of Venezuela (Cadrin 2000a, in ENSR 2000). 

During late autumn to winter, longfin squid migrate to warmer waters along the edge of the

continental shelf (Cadrin 2000a, in ENSR 2000).  During the spring and early summer, the

species moves inshore to spawn (Cadrin 2000a, in ENSR 2000).  The species is known to

spawn year round, which varies seasonally and geographically (Brodziak and Macy 1996; |

Hatfield and Cadrin 2002, in Jacobson 2005).  Males can grow to reach more than 40 cm |

(16 in.) in dorsal-mantle length, even though the majority of squid collected in the commercial

fishery are smaller than 30 cm (12 in.) long (Cadrin 2000a).  Food habits of longfin squid depend

on size; small individuals consume planktonic organisms (Vovk 1972; Tibbetts 1977, in Cargnelli

et al. 1999g) whereas larger individuals consume crustaceans and small fish (Vinogradov and

Noskov 1979, in Cargnelli et al. 1999g).  Seasonal and inshore/offshore variances in the diets of

longfin squid were demonstrated by Maurer and Bowman (1985, in Cargnelli et al. 1999g). 

Longfin squid are typically observed in waters with temperatures of at least 9°C (48.2�F) (Lange |

and Sissenwine 1980, in Cargnelli et al. 1999g).  

Overfishing of longfin squid is an important issue due to the fact that the species recruits to the

population and to the spawning stock in the same year (Cadrin 2000a).  During 1998, the stock

was reported to be approaching an overfished condition and overfishing was also occurring

(Cadrin 2000a).  Based on data presented in the 2002 Assessment Status Summary, the stock

is not in an overfished condition, and overfishing is not occurring (NMFS 2002c).  The longfin

squid has not been observed in the PNPS entrainment sampling program.  It has been collected

within the impingement sampling program.
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Shortfin squid (Illex illecebrosus)

The shortfin squid is highly migratory and is found primarily in the offshore waters of the

| continental shelf and slope from Florida to Labrador (Hendrickson and Holmes 2004). 

Individuals experience an extensive spawning migration to warmer waters south of Cape

| Hatteras during the autumn (Hendrickson and Holmes 2004).  Peak spawning occurs during the

winter, and larvae and juveniles drift northward in the warm waters of the Gulf Stream

| (Hendrickson 2000a in ENSR 2000).  The squid that spawned throughout the winter migrate

| during late spring onto the continental shelf (Hendrickson 2000a in ENSR 2000).  Shortfin squid

live for approximately one year and grow rapidly during the first few months of existence 

(NOAA 1998).  Shortfin squid can reach dorsal-mantle lengths up to 35 cm (14 in.), even though

the majority of squid collected in the commercial fishery are smaller than 25 cm (10 in.)

| (Hendrickson and Holmes 2004).  The diet of shortfin squid typically consists of fish and

crustaceans (Squires 1957; Froerman 1984; Mauer and Bowman 1985; Dawe 1988, in Cargnelli

et al. 1999h).  

Data collected during 1994 to 1998 demonstrated that the stock was probably not in an

overfished condition (Hendrickson 2000a).  Based on data presented in the 2003 Advisory

Report, the stock did not experience overfishing during 1999 to 2002 (NMFS 2003b).  However,

according to the 2005 Assessment Summary, the current stock was not able to be evaluated

due to the lack of reliable data for determining stock biomass and fishing mortality rate 

(NMFS 2006a).   The shortfin squid has not been observed in the PNPS entrainment or

impingement sampling program. 

2.2.5.3.3 Plankton

Phytoplankton

The western Cape Cod Bay phytoplankton community, including the surrounding area of PNPS,

seems to be more similar to the Gulf of Maine (to the north of Cape Cod) than to the

communities located south of the Cape (ENSR 2000).  In the 1970s, two studies were performed

to identify the phytoplankton communities in the PNPS surrounding area (ENSR 2000).  Various

samples were taken from the intake and discharge areas of PNPS and from a station positioned

1000 ft (305 meters) offshore during 1971 (ENSR 2000).  A widespread study was also

conducted to identify phytoplankton entrained at the plant between 1973 and 1975 (Toner 1984,

in ENSR 2000).  The samples gathered at the discharge were examined to determine the

onshore species composition and then compared to populations collected monthly at various

distances offshore (i.e., 0.25, 0.5, and 1 mi) between December 1974 and February 1975

(ENSR 2000).  The 1971 onshore samples consisted of 46 species of phytoplankton and three

unidentifiable taxa (ENSR 2000).  The offshore samples collected in 1974/1975 included 73
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taxa, with 50 identified to the species level (ENSR 2000).  No significant difference in species

composition was detected between the onshore and offshore samples.

Based on these two studies, diatoms appear to be the most abundant taxa throughout the year

(Marshall 1978 in ENSR 2000).  These studies have also demonstrated a seasonal pattern in the

phytoplankton communities adjacent to PNPS (ENSR 2000). 

Phytoplankton density peaks were observed, which included two annual peaks, one in February

to March (11 million cells/L) referred to as the spring bloom, and a second peak was noted in

July (1 to 2 million cells/L) (ENSR 2000).  The December/January densities were the lowest

noted, followed by April (ENSR 2000).  These results are somewhat confirmed by Thomas et al. 

(2003) who used satellite-based imaging of the Gulf of Maine to evaluate chlorophyll levels,

detected both a spring and fall bloom.  Thomas et al. (2003) also determined that seasonal

cycles in chlorophyll are dependent upon the relationship of tidal mixing, bathymetry, and

residual circulation with the most dominant seasonal cycles occurring in deeper basins.  

Zooplankton

New England zooplankton studies have focused on the Gulf of Maine and the Georges Bank

area southeast of Cape Cod (ENSR 2000).  The effects of the Cape Cod Canal on the copepods

of Buzzards Bay and Cape Cod Bay were examined (Ankaru 1964, in ENSR 2000).  During |

1970 and 1971, the samples collected from Cape Cod Bay in the surrounding area of PNPS

demonstrated a zooplankton community that was minimal during the winter months, followed by

increasing densities in the summer (ENSR 2000).  Copepods, which included Pseudocalanus

elongates, Temora longicornus, and Acartia clause, dominated the zooplankton community

throughout this study (Stone and Webster 1975 in ENSR 2000).  This study demonstrated

seasonal cycles for zooplankton abundances, attaining maximum densities in August and

minimum densities in January and February (ENSR 2000) (Figure 2-2). 

2.2.5.3.4 Benthic Invertebrates |

Habitats found within the area of PNPS include both rocky and sandy intertidal and rocky and

sandy subtidal areas (ENSR 2000).  Surveys of all four habitat types were included in the

long-term benthic monitoring program at PNPS (1974 to 1991), with sampling transects located

at Rocky Point, in the vicinity of the discharge canal, near White Horse Beach, and near |

Manomet Point (Davis and McGrath 1984; SAIC 1992 in ENSR 2000).  

The sandy intertidal areas close to PNPS, while limited, are typically composed of coarse gravel

overlying finer sands in a fairly high-energy environment (ENSR 2000).  Interstitial organisms or

larger, mobile organisms, such as hermit crabs, participate in the limited faunal colonization
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(ENSR 2000).  A discussion follows of monitoring studies for the other three habitat types:  rocky

intertidal, rocky subtidal, and sandy subtidal (ENSR 2000).

The rocky intertidal habitat is composed of large boulders interspersed with smaller rocks and

patches of cobble, gravel, and coarse sand (ENSR 2000).  The fauna in this zone are adjusted

to the extreme conditions associated with the tidal cycles, including the physical stresses of

temperature fluctuations, desiccation, and ice scouring (ENSR 2000).  Populations also are

controlled by predation and competition for space (Menge 1976 in ENSR 2000).  Rocky intertidal

samples were taken from late 1971 through mid 1979 (ENSR 2000).  The barnacle Balanus

balanus is common throughout the area and is the primary macrofaunal organism in the upper

rocky intertidal zone (ENSR 2000).  The gastropods Littorina littorea and L. obtusata 

are also frequent in this habitat.  In the middle and lower intertidal zones, the blue mussel and

macroalgae replaced barnacles (ENSR 2000).  Asterias spp. and the carnivorous gastropod

Nucella lapillus are regular predators of sessile species in this zone (ENSR 2000).  The

holdfasts of the macroalgae supply a habitat for small polychaetes, mollusks, and amphipods,

including the sabellid polychaete Fabricia sabella and the amphipods Hyale nilsoni and 

Caprella penantis (Davis and McGrath 1984 in ENSR 2000).  Faunal densities typically ranged

| from 10  to 10  individuals/m  (929 to 9290 individuals/ft ) (ENSR 2000).4 5 2 2

The most heavily studied benthic habitat in the PNPS area is the rocky subtidal habitat 

(ENSR 2000).  Sampling started in 1971 and continued through 1991 at Rocky Point, near the

discharge and Manomet Point.  Crustaceans were the biggest taxonomic group collected in the

samples (ENSR 2000).  The main crustaceans included 34 species of amphipods and also 30

species each of polychaetes and mollusks (ENSR 2000).  Twelve percent of the total fauna was

represented by nemerteans, echinoderms, and anemones (ENSR 2000).  The dominant 15

species represented 90 to 98 percent of the observed fauna at each of the three stations and

between 40 and 80 species represented the remaining 2 to 10 percent (ENSR 2000).  Total

faunal densities in the rocky subtidal habitat fluctuated widely from 1983 through 1991, mainly

| because of periodic mass settlements of blue mussel (Mytilus edulis) (ENSR 2000).  Densities

| still demonstrated a seasonal pattern and a long-term cyclic pattern even without blue mussel

| data (ENSR 2000).  The data reveal a seasonal pattern of low diversity in the spring followed by

higher values in the fall (ENSR 2000).  Rocky Point typically had the highest diversity, even

though Manomet Point samples had very similar results (ENSR 2000).

Sandy subtidal habitat is extensive all through western Cape Cod Bay (ENSR 2000). The area

immediately surrounding PNPS is predominantly sand, although just to the north in the Rocky

Point area, rock ledges and boulders are found (ENSR 2000).
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At White Horse Beach and close to the discharge area at PNPS, transects of sandy subtidal

locations were established (ENSR 2000).  Two sites were established at each of the sampling

locations, one located at the 3 m (10 ft) depth and the other at the 9 m (30 ft) depth |

(ENSR 2000).  Quantitative sampling was performed at these locations from 1971 through 

1979 (ENSR 2000).  Amphipods Acanthohaustorius millsi and Protohaustorius deichmannae

were the most prevalent species reported, regularly resulting in 75 percent of the total individuals

in a sample (ENSR 2000).  The sevenspine bay shrimp (Crangon septemspinosus), the northern |

moon snail (Lunatia heros), and the sand dollar Echinarachnius parma were other species

reported in this environment (ENSR 2000).  These species, while prevalent and dispersed |

throughout the area, were not present in significant quantities (ENSR 2000).  Davis and McGrath

(1984 in ENSR 2000) demonstrated that faunal densities ranged from 10  to 10  individuals/m3 4 2

(93 to 929 individuals / ft ) at both the 3 m (10 ft) and 9.1 m (30 ft) depths; these densities are |2

approximately an order of magnitude lower than those found at the rocky subtidal stations.

In addition to the benthic species described above, there are several species of benthic |

macroinvertebrates, which are found in the area and are considered to be important to the |

benthic community of western Cape Cod Bay.  These include the American lobster 

(Homarus americanus), Atlantic sea scallop (Placopecten magellanicus), surf clam 

(Spisula solidissima), and ocean quahog (Arctica islandica).  Discussions of the ecology, life

history, and status of these species follow.

American lobster (Homarus americanus)

The American lobster is a large, mobile, benthic macroinvertebrate of the sublittoral zone (ENSR

2000).  It is a marine crustacean that occurs in a wide range of habitats along the continental

shelf and upper slope of the western North Atlantic from Labrador to Cape Hatteras (ENSR

2000).  The primary depth range is from the sublittoral fringe to 50 m (164 ft), but lobster may be

fished out to depths of 700 m (2297 ft) (ENSR 2000).  Off the coast of Newfoundland to Maine,

the largest numbers of this species occur near the middle of this range, where ambient bottom

water temperatures typically range from -2.2 to 23.9�C (28 to 75�F)  (McLeese and Wilder 1958 |

in ENSR 2000).  Changes in temperature initiate seasonal migrations to offshore waters in the

fall and inshore waters in the spring (McLeese and Wilder 1958 in ENSR 2000) to reach

temperatures for proper synchrony of molting and reproductive cycles (Harding 1992 in ENSR

2000).  

The majority of lobster populations hatch from mid June through September (Perkins 1972, in

ENSR 2000).  The typical hatching process of lobsters was documented by Sherman and Lewis

(1967) as occurring from June through August as water temperatures range from 54 to 59�F

(12.2 to 15�C) (ENSR 2000).  The early larval stages I, II, and III are planktonic, lasting from 6 to

8 weeks, and stage IV postlarvae, also planktonic, metamorphose into adult shape and start to
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demonstrate actions that result in the lobster settling to the bottom (ENSR 2000).  The newly 

settled juveniles reside in burrows, steadily adjusting to life on the surface of the substrate

(ENSR 2000).

Various special studies relating to the lobster have been performed within the PNPS area due to

the commercial importance of this species (ENSR 2000).  Results of studies performed from

1974 to 1977 on the seasonal occurrence, abundance, and distribution of larval lobsters

proposed that a major percentage of the larval lobsters discovered in Cape Cod Bay in June

may have traveled through the Cape Cod Canal due to the warmer temperatures favorable to

hatching (ENSR 2000).  Matthiessen (1984) proposes that the Cape Cod Canal may be a major

source of recruitment to the Cape Cod Bay lobster stocks due to the intricate dispersal patterns

(ENSR 2000).  From 1970 to 1977, in the PNPS area, a tag and retrieval study was performed to

examine the movement and growth of sublegal, sexually immature lobsters that were captured

and released (Lawton et al. 1984, in ENSR 2000).  Examination of the data implied that

movement of this population was very restricted, since 71 percent of the returns were recaptured

on the ledges where they had initially been released (ENSR 2000).  The remaining 29 percent

had moved from 4.8 to 45 km (3.0 to 28 mi), in various directions such as northwest towards

Boston and east southeast through the Cape Cod Bay (ENSR 2000).  Comparable research

implied that there was a moderate seasonal movement to inshore waters in the spring and

offshore waters in the fall, but not as great as the migrations of larger, sexually mature

individuals (Lawton et al.1984 in ENSR 2000).  

The second largest U.S. lobster fishery is the Massachusetts lobster fishery, accounting for

about 28 percent of the U.S. landings (Estrella and Morissey 1997, in ENSR 2000). 

Predominantly during the months of March and November, the lobster is prevalent in western

Cape Cod Bay and enhances an important commercial fishery in the PNPS area 

(Lawton et al. 1984, in ENSR 2000).  The most economically valuable fishery in Massachusetts

territorial waters is the commercial lobster fishery in the PNPS area (ENSR 2000).   American

lobster larvae have been collected in the PNPS entrainment sampling.  Juveniles and/or adults

have been observed in the PNPS impingement sampling program.

Atlantic sea scallop (Placopecten magellanicus)

The Atlantic sea scallop is a bivalve distributed along the northwestern North Atlantic shelf

between the Gulf of St. Lawrence and Cape Hatteras (Hart and Chute 2004).  North of Cape

Cod, the sea scallop is generally found at depths of less than 20 m (65 ft) on hard substrates of

cobble, shell litter, or coarse gravel/sand (NEFMC 1998a; Lai and Rago 1998, in ENSR 2000). 

Some sea scallops begin reaching sexual maturity at age 2; however, most do not reach sexual

maturity until age 3 (Hart and Chute 2004).  Spawning season begins in May and extends

through October.  Peak spawning activity depends on location.  Spawning peaks between May
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and June in the mid Atlantic and in September and October in Georges Bank, usually in water

temperatures below 16�C (60.8�F) (NEFMC 1998a).  Scallops spawn as many as one million |

eggs per year, depending on the size of the female (MacKenzie 1979, in Hart and Chute 2004). |

Eggs are not buoyant and remain on the substrate until hatching into free swimming larvae

(NEFMC 1998a).  Larvae occupy pelagic waters and bottom habitats of gravel, shell litter, algae,

or sedentary benthic infauna (NEFMC 1998a).  Sea scallops are suspension filter feeders, and

their diet typically consists of phytoplankton and microzooplankton (Hart and Chute 2004).  

The Atlantic sea scallop supports one of the most valued shellfish fisheries in the U.S. 

(Hart and Chute 2004).  Based on the 2004 stock assessment, the stock in the area appears to

be healthy with recent landings data being the highest on record and recruitment to the stock

being above average (NEFSC 2004).  No life stages of the Atlantic sea scallop have ever been

observed in the PNPS entrainment or impingement sampling.

Cancer crabs (Cancer spp.)

Two species of cancer crabs found in Massachusetts are the rock crab (Cancer irroratus) and

the Jonah crab (C. borealis).  Both species are distributed from Nova Scotia to the southeastern

U.S. (Estrella undated).  All species of cancer crabs share similar life history characteristics. 

Eggs undergo a development period of several weeks, and after hatching, the larvae are

planktonic.  The larvae advance through six stages of successive increases in size by molting, a

process which take several weeks.  Once the larvae reach the first crab stage (first instar), they

sink to the bottom and begin their benthic phase.  Both species become sexually mature within

one to two years.  Mating occurs while they are in the soft-shell molt condition, usually in winter

(CRWQCB 2004). |

Rock crabs exist in rocky habitats, but can be displaced onto sandy habitat by shelter-space

competition with Jonah crabs and the American lobster (Estrella undated).  Rock crabs are

found in intertidal habitats north of Cape Cod, and in progressively deeper water farther south

along the Atlantic coast (Gosner 1978).  Jonah crabs live in exposed locations on rocky coasts,

but can also be found on muddy bottom substrates in deeper waters.  Both species are

commercially fished within Massachusetts, and the Commonwealth places restrictions on

landings from December 1 to March 31, which includes the rock crab’s molting period.  The

population of rock crabs within Massachusetts is at or below its median population for the past

24 years, while the Jonah crab population is considered to be stable (Estrella undated).  Cancer

crabs are frequently observed in the PNPS impingement monitoring program 

(Normandeau 2006b).   Cancer crabs have been collected as part of the PNPS impingement |

monitoring program; however, they have not been observed in the PNPS entrainment monitoring

program.
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Sevenspine bay shrimp (Sand shrimp) (Crangon septemspinous )

The sevenspine bay shrimp, also known as the sand shrimp, is an ecologically important species

of coastal and estuarine waters of the western Atlantic. The range of the species extends from

the northern Gulf of St. Lawrence to Florida (Squires 1996 in Locke et. al 2005).  The species

lives in shallow subtidal areas up to 90 m (295 ft) deep, and up to the low tide line (Gosner

1978).  The species prefers sandy bottoms and eelgrass beds, but mostly lives at the sediment-

water interface, as opposed to burrowing (Gosner 1978). 

| Sevenspine bay shrimp are the numerically dominant invertebrate species collected as part of

| the PNPS impingement sampling (Normandeau 2006b).  They have not been collected as part

| of the entrainment sampling at PNPS (Normandeau 2006b). 

Ocean quahog (Arctica islandica)

The ocean quahog is a bivalve mollusk distributed from Newfoundland to Cape Hatteras at

depths of up to 256 m (840 ft).  In the Gulf of Maine region, they are found in relatively

nearshore waters (Weinberg 2001).  They are among the longest lived and slowest growing of

marine bivalves and may reach an age of 225 years (Cargnelli et al.1999f).  Similar to surf

clams, they are planktivorous, siphon feeders and are preyed upon by moon snails, boring

snails, and predatory fish such as haddock and cod. (Cargnelli et al.1999f).  Estimates for

attaining sexual maturity have ranged from 9 to 13 years (Cargnelli et al.1999f).  No life stages

of the ocean quahog have ever been observed in the PNPS entrainment or impingement

sampling.

Surf clam (Spisula solidissima)

The surf clam is a bivalve mollusk that is distributed in waters of the western North Atlantic from

the Gulf of St. Lawrence to Cape Hatteras (Cargnelli et al.1999b).  Surf clams inhabit sandy

bottom habitats and are most common at depths of 8 to 66 m (26 to 217 ft) in the turbulent areas

beyond the breaker zone (Cargnelli et al. 1999b).  Surf clams are planktivorous, siphon feeders

including diatoms and ciliates (Cargnelli et al.1999b).  They are preyed upon by moon snails,

boring snails, and predatory fish such as haddock and cod.  Surf clams are capable of

reproduction in their first year of life, although they may not reach full maturity until the second

year (Weinberg 2000).  Water currents in areas where planktonic surf clam larvae live are

important in determining eventual patterns of distribution and settlement for developing juveniles

(ENSR 2000).  Based on the 2003 stock assessment, the stock throughout the entire Exclusive

Economic Zone (EEZ) is not overfished and overfishing is not occurring (NMFS 2003b).  No life

stages of the surf clam have ever been observed in the PNPS entrainment or impingement

sampling.
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2.2.5.3.5 Marine Aquatic Plants

The marine environment in the vicinity of PNPS is typical of shallow, exposed areas in western

Cape Cod Bay and is characterized by sand and gravel interspersed with large rocks and

boulders.  Several surveys of macroalgae have been conducted at PNPS and have included

intertidal (through 1978) and subtidal (through 1991) qualitative and quantitative sampling.

In the intertidal zone, qualitative sampling was performed for four years, beginning in October

1974, at four locations:  Rocky Point, northwest of the PNPS discharge canal, White Horse

Beach, and Manomet Point.  At each station, a 6-in.-wide transect extending from the mean high

to the mean low water levels was established.  A total of 137 species was recorded, including

two cyanophyta, 40 chlorophyta, 48 phaeophyta, and 47 rhodophyta.  The number of species

per station over the sampling period ranged from a low of 97 at Manomet Point to a high of 111

at the station discharge.  Species richness generally ranged between 60 and 70 representative

taxa each year, with a greater number of species recorded after the first year of sampling.  The

dominant algae at all elevations were the brown fucoids Ascophyllum nodosum and Fucus

vesiculosus.  The greatest cover by Ascophyllum was at the Manomet Point and Rocky Point

station, whereas Fucus was more common at the discharge location.  Five species were

recorded only at the discharge location:  Enteromorpha aragonensis, Bryopsis plumosa, Codium

fragile, Gracilaria follifera, and Soliera tenera.  These species are known to prefer the warmer

waters south of Cape Cod, and their presence at this location was probably a consequence of

the thermal discharge (ENSR 2000).

In the subtidal zone, the long-term benthic monitoring program at PNPS (1974 to 1991) included

surveys of subtidal macroalgae at three sampling sites:  Rocky Point, near the PNPS discharge

canal, and Manomet Point (Grocki 1984; SAIC 1992).  Over 112 species of algae were identified

from the samples taken over the course of the monitoring program.  The subtidal macrophytes

are dominated by the rhodophyta or red algae. There are no reports of eelgrass (Zostera

marina) in the immediate vicinity of PNPS.  Irish moss (Chondrus crispus) is the dominant

subtidal macrophyte in Cape Cod Bay and is the chief component of the subtidal flora near

PNPS.  Depending on depth, Irish moss covers up to 90 percent of the available substrate,

attaining a maximum density between MLW and 4.3 m (14 ft) below MLW.  |

Irish moss is a benthic, marine red alga found from New Jersey to Labrador, with highest

abundances near the center of this range.  It inhabits rocky substrates from below MLW to a

depth of 38 m (125 ft), with maximum densities in the PNPS area occurring between MLW and a

depth of 6 m (19.7 ft).  The lower limits of its distribution are controlled by light, water

transparency, availability of substrate, and competition for space.  It is euryhaline, occurring in

salinities between 8 and 40 ppt, and it is a dominant component of the subtidal flora in the

vicinity of PNPS (ENSR 2000).
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| The PNPS thermal discharge is located in the middle of an Irish moss commercial bed.  The

immediate area of the discharge is denuded; just beyond the denuded area is an area of stunted

or sparse growth of Irish moss.  Through 1998, the largest affected area ever observed was in

1997.  This included denuded areas as well as areas of stunted or sparse growth, covered about

| 1.1 ac (ENSR 2000). 

Irish moss is an important commercial species that has been harvested along the western shore

| of Cape Cod Bay since the 1800s (ENSR 2000).  The seaweed is harvested as a source of

carrageenan, a hydrocolloid unique for its jellying, suspension, and viscosity properties.  

Carrageenan is widely used as a suspending and thickening agent in the brewing, baking,

pharmaceutical, and dairy industries.  The harvesting season extends from early June through

August, with peak harvest usually occurring in July.  However, since the 1990s, harvesting of

Irish moss has been virtually nonexistent in the Plymouth area (Lawton et al.1992). 

At greater depths, Irish moss density decreases and phyllophora (Phyllophora brodiaei and 

P. membranifolia) become the dominant macrophytes.  Lamineria sp., Corrallina officinalis,

Polydesrotundus sp., and Lithothamnion sp. are the remaining conspicuous representatives of

the subtidal algal flora.  Epiphytic species include the rhodophytes Ceramium rubrum,

Cystoclonium purpureum, and Spermothamnion repens.  The warm-water species Gracilaria

tikvahiae has been recorded on several occasions, primarily in the area of the discharge canal. 

No life stages of the Irish moss have been observed in the impingement monitoring; however,

| spores have been observed in the entrainment sampling (ENSR 2000). 

2.2.5.3.6 Marine Mammals

A variety of marine mammals may occur within Cape Cod Bay for at least a part of their life

cycle.  All marine mammals are protected under the Marine Mammal Protection Act (MMPA) of

| 1972, as amended.  The MMPA prohibits, with certain exceptions, the direct or indirect taking of

marine mammals.  Several of these marine mammals species are Federally listed whales, which

are additionally protected under the Endangered Species Act of 1976, as amended (ESA).  Such

| species are discussed further in Section 2.2.5.3.7 as well as in the biological assessment

| provided in Appendix E.  The Section 7 consultation with NMFS is ongoing.

|

The two major groups of marine mammals that may occur within Cape Cod Bay include the

cetaceans (whales, dolphins, and porpoises) and pinnipeds (seals, sea lions, and walruses).  

| Among the non-Federally listed whale species that may occur in this area are beluga whale

(Delphinapterus leucas), killer whale (Orcinus orca), minke whale (Balaenoptera acutorostrata),

| and long-finned pilot whale (Globicephala melaena) (Provincetown Center for Coastal Studies
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2006, Short and Michelin 2006).   Of these four species only the long-finned pilot whale and the |

minke whale are seen with any regularity in the Gulf of Maine, which includes Cape Cod Bay |

(Provincetown Center for Coastal Studies 2006, Short and Michelin 2006).

Non-Federally listed dolphin and porpoise species that may occur in this area include the white-

beaked dolphin (Lagenorhynchus albirostris), Atlantic white-sided dolphin (L. acutus), common

dolphin (Delphinus delphis), bottlenose dolphin (Tursiops truncatus), Risso’s dolphin (Grampus 

griseus), striped dolphin (Stenella coeruleoalba), and the harbor porpoise |

(Phocoena phocoena) (Provincetown Center for Coastal Studies 2006).   Of these seven |

species, only the Atlantic white-sided dolphin and the harbor porpoise are regularly observed in

the Gulf of Maine (Provincetown Center for Coastal Studies 2006).  Both of these species are |

also commonly observed in Cape Cod Bay (Short and Michelin 2006).

Sea lions and walruses are not found in Gulf of Maine; thus, the only pinnipeds potentially found

in Cape Cod Bay would be the true seals.  Five species of seals have been observed in the Gulf

of Maine.  These include harbor seals (Phoca vitulina), gray seals (Halichoerus grypus), harp

seals (P. groenlandica), hooded seals (Cystophora cristata), and ringed seals (P. hispida)

(Provincetown Center for Coastal Studies 2006).   Both the gray seal and the harbor seal are |

commonly observed in Cape Cod Bay (Short and Michelin 2006).

There are no known occurrences of PNPS operations affecting any marine mammals.

2.2.5.3.7 Federally Listed Anadromous and Marine Species |

This section provides information on marine aquatic species that are protected by Federal and

State laws.  Protected aquatic species that occur in freshwater habitats on the mainland, as well

as birds that forage in the marine environment, are discussed as terrestrial resources in Section

2.2.6.2.  Protected marine species include those that are Federally protected under the ESA,

and managed by the U.S. Fish and Wildlife Service (FWS) and/or the NMFS.  Also included are

marine species listed as endangered, threatened, or special concern species by the

Commonwealth of Massachusetts.  Eleven Federally and/or State-listed marine species could

occur in Cape Cod Bay in the vicinity of PNPS, including five whales, four sea turtles, and two

fishes (NMFS 2006c; NHESP 2006a).  These listed marine aquatic species that have the |

potential to occur in the vicinity of the PNPS site are presented in Table 2-4.  

Four listed species of sea turtle may occur in Cape Cod Bay:  loggerhead (Caretta caretta),

Kemp’s ridley (Lepidochelys kempii), leatherback (Dermochelys coriacea), and green (Chelonia

mydas) turtles.  The leatherback and Kemp’s ridley turtles are listed as endangered.  The green

turtle is listed as endangered in its breeding populations in Florida and threatened in other areas

of the U.S.  The loggerhead turtle is listed as threatened.
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| Table 2-4.  Anadromous and Marine Threatened or Endangered Species

Scientific Name Common Name Federal Status Massachusetts

Status

TURTLES

Caretta caretta loggerhead turtle Threatened Threatened

Chelonia mydas green turtle Threatened (endangered in FL) Threatened

Dermochelys coriacea leatherback turtle Endangered Endangered

Lepidochelys kempii Kemp’s ridley turtle Endangered Endangered

W HALES

Balaenoptera borealis sei whale Endangered Endangered

Balaenoptera physalus fin whale Endangered Endangered

Eubalaena glacialis North Atlantic 

right whale

Endangered Endangered

Megaptera novaengliae humpback whale Endangered Endangered

Physeter catadon sperm whale Endangered Endangered(a)

FISH

Acipenser brevirostrum shortnose sturgeon Endangered Endangered

Acipenser oxyrinchus Atlantic sturgeon not listed Endangered

|  The sperm whale has two accepted scientific names: Physeter catadon and P. macrocephalus.(a)

Source: FW S 2006b

Sea turtles are only rarely found along the Massachusetts coast, and are primarily limited to

| individual juvenile "wanderers" (Prescott 2000 in Entergy 2006a).  Many sea turtle species

migrate north in summer months, and may be found in Cape Cod Bay.  Loggerhead turtles

inhabit neritic habitats in nearshore coastal areas, including bays, sounds, and estuaries in 

Massachusetts (NMFS 2006d).  Kemp’s ridley turtles can live in water temperatures as low as

| 11 C (51.8 F) and may be present in New England waters from June 1 to November 30, wheno o

| water temperatures exceed 16 C (60.8 F) (NMFS 2006c).  Leatherback turtles are expected too o

be present in New England waters in the summer months (NMFS 2006c).  Green sea turtles are

| expected to be present in New England waters only sporadically (NMFS 2006c).

In late fall and winter, sea turtles still present in the bay may become cold-stunned and wash

| ashore (Entergy 2006a).  This typically includes fewer than 20 sea turtles in any given year.  The

largest incident recorded was in the winter of 1999 to 2000, when a total of 277 sea turtles were

| found on Cape Cod beaches (Entergy 2006a).  In 2003, the total number of turtles found 

stranded was 89 (Mass Audubon 2003 in Entergy 2006a).  Records have been maintained on 
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turtle strandings in Massachusetts for 25 years, and in that time, only one sea turtle was |

stranded in the Plymouth area (Entergy 2006a).  This incident occurred in November 2003, when

a small (approximately 50 pounds) loggerhead turtle was stranded on Priscilla Beach

approximately 0.63 mi south of PNPS (Prescott 2005 in Entergy 2006a). |

Six different species of great whales migrate along the Massachusetts coast, with the largest

number sighted in the spring on Stellwagen Bank off of the tip of Cape Cod (Entergy 2006a). 

The most common species seen in this area are minke, fin, and humpback whales (Entergy |

2006a).  Of the six species, three endangered great whale species are found seasonally in New

England waters and have been documented in Cape Cod Bay:  the North Atlantic right whale

(Eubalaena glacialis), humpback whale, and fin whale.  In addition, two other endangered

species, the sei whale (B. borealis) and sperm whale (Physter catodon), are known to migrate in

New England waters off of the coast of Massachusetts.

Right whales may be found in Massachusetts and Cape Cod Bays throughout the year 

(Brown et al. 2002, in Short and Michelin 2006), and Cape Cod Bay has been designated as

critical habitat for the species (Entergy 2006a).  Right whales have been documented in the

nearshore waters of Massachusetts from December through June, and are likely to be present in

Cape Cod Bay from December 15 to April 15 (NMFS 2006c).  North Atlantic right whales are the

most critically endangered whale species in the Atlantic with population estimates of

approximately 300 individuals.  Humpback whales may be found off of the coast of

Massachusetts during the period from March 15 to November 30 (NMFS 2006c).  Humpback

whales are documented in the Stellwagen Bank area from mid April to November, with a peak

abundance in May and June (CETAP 1982, in Short and Michelin 2006).  Fin whales are the

most frequently sighted endangered whale species found in Massachusetts and Cape Cod Bays

(EPA 1993 in, Short and Michelin 2006).  Sei whales are only rarely sighted in Massachusetts

and Cape Cod Bays (EPA 1993, in Short and Michelin 2006).  Sperm whales may be seasonally

present in New England waters, but are typically found in deeper offshore waters (NMFS 2006c).

Although these species have been documented in Cape Cod Bay and/or coastal Massachusetts

waters, no whales have been observed in the shallow waters off PNPS or in the intake and

discharge areas by Boston Edison or Entergy biologists since biological monitoring began in the |

late 1960s (Entergy 2006a).

Two species of fish are State-listed as endangered in Massachusetts:  the shortnose sturgeon

(Acipenser brevirostrum) and the Atlantic sturgeon (A. oxyrinchus).  The shortnose sturgeon is

also Federally listed as endangered by the FWS.  

The shortnose sturgeon is much smaller than the Atlantic sturgeon, rarely exceeding 3 ft in

length.  It is often confused with the Atlantic sturgeon, but the two species can be distinguished
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by comparing the widths of the mouth.  The shortnose sturgeon has a much wider mouth than

the Atlantic sturgeon.  The shortnose sturgeon is amphidromous, which indicates that the fish

spawns in freshwater, but regularly enters marine and freshwater habitats during its lifespan.  

The shortnose sturgeon spawns in fast-flowing, rocky rivers in April and May.  There are three

known shortnose sturgeon populations in Massachusetts: one in the Merrimack River in

northeastern Massachusetts and two in the Connecticut River in the western portion of the state. 

There are no known occurrences of the shortnose sturgeon in Plymouth or the surrounding area

(NHESP 2006b).

The Atlantic sturgeon is a very large anadromous fish that averages 6 to 9 ft in length, but can

exceed a length of 13 ft and a weight of 800 pounds.  Spawning occurs generally in rocky, fast-

flowing rivers in May and June, slightly later than the shortnose sturgeon.  Populations of Atlantic

sturgeon have been documented in the Merrimack and Taunton Rivers in eastern

Massachusetts; however, none have been observed in the Plymouth area (NHESP 2006b).  

2.2.6 Terrestrial and Freshwater Aquatic Resources

The PNPS site is located within and near the western border of the Atlantic Coastal Pine Barrens

ecoregion, which extends in Massachusetts from Plymouth to the tip of Cape Cod and the

islands of Martha’s Vineyard and Nantucket.  The site is in an area of transition between this

ecoregion and the Northeastern Coastal Zone ecoregion, which extends to the north and west

and has a more irregular topography that includes hills and concentrations of glacial lakes.  The

coarse-grained, nutrient-poor soils of the area currently support temperate mixed broadleaf and

coniferous forests dominated by oak and pine, similar to the forests that existed in the area

historically (EPA 2006a).  Thirteen sub-ecoregions have been delineated within Massachusetts. 

The PNPS site is within the Cape Cod/Long Island sub-ecoregion, which is characterized by

terminal glacial moraines and outwash plains, coastal deposits, elevations less than 200 ft, a

moderate maritime climate, and typical vegetation of stunted oak and pine forests 

(Swain and Kearsley 2001).

The vegetation communities that occur in the Massachusetts sub-ecoregions have been

classified into 105 community types (Swain and Kearsley 2001).  These natural communities

have been mapped by the Massachusetts Office of Geographic and Environmental Information

using interpretation of aerial photography flown in the spring of 1999 and 2000 in conjunction

with field information from local ecologists and community information from the NHESP of the

Massachusetts Division of Fisheries and Wildlife (MDFW).  The community maps are available

online from the Massachusetts Geographic Information System (MassGIS 2006).  These 

natural community maps of the site and vicinity provide information on a local scale about the

vegetation communities and, indirectly, the animals they support, which may include both

common and rare species. 
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Among the natural communities monitored and mapped by the NHESP are vernal pools, which

are small, shallow ponds that are seasonally to semi-permanently flooded basin depressions

characterized by annual or semi-annual periods of dryness and a lack of fish.  NHESP has a |

program to identify potential vernal pools and to certify, based on official guidelines, those shown

by field data to function as vernal pools (MassGIS 2006).  Review of the data layer for certified

vernal pools indicated there are none present within the PNPS site or along the transmission line

ROW.

2.2.6.1 Description of Site Terrestrial and Freshwater Aquatic Environments

An aerial photograph of the PNPS facility and its environs is shown in Figure 2-3.  The

approximately 140-ac PNPS site includes a central developed area that contains the generating

facilities, switchyard, warehouses, office buildings, and parking lots.  Prior to construction of

PNPS, the developed area was occupied by a private estate.  The surrounding areas to the

north, west, and south are mainly undeveloped and wooded.  The western shoreline of Cape

Cod Bay forms the northern and eastern boundaries of the site.  From the shoreline to the most

inland boundary of the site along Rocky Hill Road (approximately in bands that parallel the

shoreline), at least six natural community types occur:  coastal beach, marine intertidal rocky

shore, maritime erosional cliff, maritime shrubland, maritime oak-holly forest, and coastal forest. 

The maritime shrubland, maritime forest, and coastal forest communities grade into each other

and into more upland forests (Swain and Kearsley 2001; MassGIS 2006).  

A coastal beach community occurs in the intertidal zone along the shoreline north and south of

the developed area of the site.  The beach substrate is sand, gravel, and scattered rocks, which

supports only sparse, non-vascular plants (algae) in this high-energy environment affected by

waves and tides.  An area of marine intertidal rocky shore community, which also supports algae

and lacks vascular plants, occurs along a portion of the intake embayment shoreline (Swain and

Kearsley 2001; MassGIS 2006).  The riprap covering the man-made banks of the intake

embayment, the breakwaters, and the discharge canal provides similar habitat.  An area of

sandy beach also occurs at the western end of the intake embayment.

Along the shoreline to the north and south of the developed areas, bluffs and cliffs rise 10 to 40

ft above the beach.  In the northern segment of the shoreline, the cliffs immediately above the

beach have been classified as a maritime erosional cliff community.  The unconsolidated cliff

face is eroding and is within the salt spray zone.  Consequently, the vegetation of this

community is very sparse but may include poison ivy (Toxicodendron radicans), Virginia creeper

(Parthenocissus quinquefolia), bayberry (Myrica pennsylvanica), sweet fern (Comptonia

peregrina), and greenbrier (Smilax rotundifolia)  (Swain and Kearsley 2001; MassGIS 2006).
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Located inland and above the beach, bluffs, and cliffs along the entire undeveloped shoreline of

the site is a narrow zone of maritime shrubland community.  This community receives storm salt

spray and is dominated by dense patches of shrubs consisting of species such as black

huckleberry (Gaylussacia baccata), bayberry, red cedar (Juniperus virginiana), black cherry

(Prunus serotina), beach plum (P. maritima), chokeberry (Aronia melanocarpa), lowbush

blueberry (Vaccinium angustifolium), and bearberry (Arctostaphylos uva-ursi).  Also, greenbrier

and poison ivy often grow in dense patches or cover other plants (Swain and Kearsley 2001;

MassGIS 2006).

The maritime shrubland develops a tree canopy as it transitions inland into a maritime oak-holly

forest community, which is a mixed deciduous/evergreen forest within the coastal salt spray

zone behind the bluffs.  The trees in this community tend to be short relative to interior forests

| (i.e., less than 10 m [30 ft] tall) with tops that are sculpted by winds and salt spray.  Common

overstory species include the scarlet oak (Quercus coccinea), black oak (Q. velutina), other oaks

(Q. spp.), American holly (Ilex opaca), sassafras (Sassafras albidum), black gum 

(Nyssa sylvatica), black cherry, and red maple (Acer rubrum).  The pitch pine (Pinus rigida) and

red cedar also occur in this community.  Vines such as greenbrier and poison ivy, Virginia

creeper and/or grape (Vitis aestivalis) may be dense, especially near openings.  Shrubs include

bayberry, winged sumac (Rhus copallinum), and sweet pepperbush (Clethra alnifolia).  The

herbaceous layer is highly variable and may include grasses and sedges 

(Swain and Kearsley 2001; MassGIS 2006).

Moving inland, the trees increase in height, and the forest transitions to a coastal forest

community that covers the majority of the wooded area of the site and is dominated by mixed

oaks.  The coastal forest is sheltered from direct daily maritime influences because it is not in

the daily salt spray zone, but it receives wind and salt during storms.  The climate in which this

community occurs is moderated by being near the ocean, with warmer winters and cooler

summers, as well as more fog and precipitation, than more inland areas.  Historically, fire was

often an important factor in coastal forests.  The dominant oaks in this community are scarlet

oak and black oak.  Other trees in this community include white oak (Q. alba), chestnut oak 

| (Q. prinus), shagbark hickory (Carya ovata), red maple, sassafras, gray birch 

(Betula populifolia), beech (Fagus grandifolia), black cherry, quaking aspen 

| (Populus tremuloides), white pine (P. strobus), and pitch pine (MassGIS 2006; 

Swain and Kearsley 2001; AEC 1974).  Although its natural range is well to the south, the black

locust (Robinia pseudoacacia) also is present in site forests as a result of its historical planting

as a source for fence posts and its subsequent escape from cultivation (AEC 1974).  The dense

understory includes a low shrub heath layer dominated by lowbush blueberries 

(Vaccinium pallidum) and black huckleberry.  Other shrubs present include arrowwood

| (Viburnum dentatum), sweet pepperbush, staghorn sumac (R. typhina), and winged sumac.  The

herbaceous layer is typically sparse, with bracken fern (Pteridium aquilinum), wintergreen
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(Gaultheria procumbens), and wild sarsaparilla (Aralia nudicaulis) often present, as well as little

blue-stem grass (Schizachyrium scoparius) and bearberry beneath canopy openings.  Common

vines in this community include poison ivy, Virginia creeper, grape, and greenbriers 

(Entergy 2002c; MassGIS 2006; Swain and Kearsley 2001; AEC 1974).

Isolated forested wetlands are present at several locations on the site, principally south and

southeast of the developed area.  The dominant species in the canopy of these moist areas is

the red maple, with greenbrier, cattail (Typha latifolia), rush (Juncus spp.), and bulrush 

(Scirpus cyperinus) in the understory.  A small, seasonal wetland also is located in a depression

within the mixed oak forest at the northern end of the site.  Non-native invasive plants that occur

on the site include Japanese honeysuckle (Lonicera japonica) and multiflora rose 

(Rosa multiflora) (AEC 1974).

Entergy also owns over 1530 ac of undeveloped land located predominantly across Rocky Hill

Road south of the 140-ac PNPS site (Figure 2-3).  The majority of this property (the Entergy

Woodlands) has been placed in a forest land trust and is being managed under a Forest

Management Plan (Entergy 2002c) approved by the Massachusetts Department of

Environmental Management (MA DEM 2003).  This Entergy Woodlands property encompasses

the northern end of the Pine Hills, a north-south oriented ridge of low hills approximately 4 mi

long (AEC 1972).  The area is characterized by sandy to fairly rocky, well-drained soils and flat

to steeply sloped, wooded terrain.  Typical forest in the area is dominated by pitch pine and

mixed oaks, with a component of white pine that is slowly recovering from repeated forest fires in

the past.  Typical plant species include those listed above for the on-site forest.  Historically,

much of the area was cleared for agriculture.  Although the forest has regenerated, there are

several remaining abandoned fields in varying stages of succession to forest.  There also are

several small, seasonal wetlands on the property (Entergy 2002c).

Wildlife species in the vicinity of PNPS are typical of those found in eastern Massachusetts.  The

predominant habitats at the site are those provided by the shoreline and the forested uplands

and wetlands.  Many wildlife species are highly mobile, moving between and utilizing habitats

provided by multiple vegetation communities.  In addition, many non-resident birds migrate along

the coastline and, as a result, briefly utilize site habitats for food and shelter during migration.

Wildlife that utilize the shoreline habitat at the site primarily are birds, many of which are

migratory and occur in the area in either summer or winter.  Birds that may use the shoreline

habitats at the site include shorebirds such as the willet (Catoptrophorus semipalmatus), dunlin

(Calidris alpina), purple sandpiper (C. maritima), piping plover (Charadrius melodus), and

sanderling (Calidris alba); waterfowl such as the great cormorant (Phalacrocorax carbo), brant

(Branta bernicla), and sea ducks, including the common eider (Somateria mollissima), king eider
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(S. spectabilis), oldsquaw (Clangula hyemalis), harlequin duck (Histrionicus histrionicus), white-

winged scoter (Melanitta deglandi), black scoter (M. nigra), and surf scoter 

(M. pespicillata); wading birds such as the black-crowned night heron (Nycticorax nycticorax)

and snowy egret (Egretta thula); and seabirds such as the herring gull (Larus argentatus), ring-

billed gull (L. delawarensis), and greater black-backed gull (L. marinus) (Peterson 1980).  A

marine mammal that may occur here is the harbor seal, which potentially may utilize the rocky

shoreline habitat of the site for basking.

Wildlife that utilize the shrub and forest habitats at the site include birds, mammals, reptiles, and

amphibians.  Birds that occur in site forests include both migratory species and permanent

| residents.  Migratory species that forage and breed in forest habitats such as those at the site

include the broad-winged hawk (Buteo platypterus), gray catbird (Dumetella carolinensis), wood

thrush (Hylocichla mustelina), red-eyed vireo (Vireo olivaceous), black-and-white warbler 

(Mniotilta varia), yellow warbler (Dendroica petechia), American redstart (Setophaga ruticilla),

common yellowthroat (Geothlypis trichas), ovenbird (Seiurus aurocapillus), and scarlet tanager

(Piranga olivacea).  Resident species that may breed in forest habitats on the site and forage

there throughout the year include the red-tailed hawk (B. jamaicensis), sharp-shinned hawk

(Accipiter striatus), screech owl (Otus asio), great-horned owl (Bubo virginianus), ruffed grouse

(Bonasa umbellus), wild turkey (Meleagris gallopavo), cardinal (Cardinalis cardinalis), black-

capped chickadee (Parus atricapillus), swamp sparrow (Melospiza georgiana), American robin

(Turdus migratorius), cedar waxwing (Bombycilla cedrorum), downy woodpecker 

(Picoides pubescens), American crow (Corvus brachyrhynchos), blue jay (Cyanocitta cristata),

and dark-eyed junco (Junco hyemalis) (Peterson 1980; Entergy 2006a).

Mammals likely to occur in the terrestrial forest, shrubland, and/or wetland habitats at the site

include the white-tailed deer (Odocoileus virginianus), raccoon (Procyon lotor), opossum

(Didelphis virginiana), striped skunk (Mephitis mephitis), New England cottontail 

(Sylvilagus transitionalis), gray squirrel (Sciurus carolinensis), woodchuck (Marmota monax),

white-footed mouse (Peromyscus leucopus), and woodland vole (Microtus pinetorum) 

(AEC 1972;AEC 1974; Entergy 2006a; Whitaker 1980).  Reptiles that commonly occur in these

habitat types include the eastern hognose snake (Heterodon platirhinos), eastern garter snake

(Thamnophis sirtalis), northern black racer (Coluber constrictor), northern ringneck snake

(Diadophis punctatus), and eastern box turtle (Terrapene carolina).  Amphibians likely to occur in

these habitats at the site include the American toad (Bufo americanus), Fowler’s toad 

(B. woodhousii), spotted salamander (Ambystoma maculatum), and redback salamander

(Plethodon cinereus) (AEC 1974; Conant and Collins 1998; Entergy 2006a). 
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2.2.6.2 Transmission Line ROW

Section 2.1.7 describes the two 345-kV transmission lines that connect PNPS to the electrical

transmission system.  The two lines share a single 300-ft-wide transmission line ROW that

connects the PNPS switchyard with the power grid at the Snake Hill Road substation

approximately 7 mi to the southwest (Entergy 2006a; AEC 1972).  Within the PNPS site

property, the transmission line ROW extends southeast from the switchyard, then turns south

and crosses Rocky Hill Road before reaching the station access road.  This on-site segment of

the ROW passes through the coastal forest community and crosses the wooded deciduous

wetland community located south of the main parking lot.  After crossing Rocky Hill Road, the

ROW enters the Entergy Woodlands property.  It extends approximately 1 mi south within the

woodland before turning south-southwest along the southeastern boundary of the property for

another 2/3 mi.  The ROW then turns farther west, leaves the Entergy Woodlands, and crosses

the Pine Hills as it continues approximately southwest over 5 mi to the Snake Hill Road

substation.  Entergy does not own, operate, or maintain the PNPS-to-Snake Hill Road

transmission lines or ROW.  The lines and ROWs are owned and maintained by NSTAR Electric

and Gas Corporation, which provides electricity and natural gas to businesses and residents in

eastern Massachusetts (Entergy 2006a; NSTAR 2006).

The transmission line ROW does not cross any state or federal parks, wildlife refuges, or wildlife

management areas (Entergy 2006a), nor does it cross any major lakes, ponds, or streams. 

Approximately 1.3 mi of the corridor at its southern end are within Myles Standish State Forest. 

The largest water feature traversed by the corridor is a medium-sized creek (approximately 8 ft

wide and 1 ft deep) next to Old Sandwich Road.  Dense riparian vegetation, including shrubs

and small trees, is present beneath the transmission lines in the low-lying floodplain along the

stream in this area.  The predominant vegetation community through which the corridor passes

is dry upland forest dominated by mixed oaks and pitch pine.  This community supports the

typical inland forest species of plants and animals discussed earlier.  

NSTAR maintains the transmission line ROW in accordance with a Vegetation Management

Plan (NSTAR 2006) approved by the Massachusetts Department of Agricultural Resources and

the NHESP.  Under this plan, NSTAR maintains the PNPS ROW from the station to the Snake

Hill Road substation, as well as the rest of their system, using an integrated vegetation

management program.  This program integrates the selective use of herbicides approved in

Massachusetts for use in sensitive areas with the use of cultural methods (i.e., selective

mechanical removal of targeted vegetation by hand-cutting or mowing) and biological methods |

(i.e., encouraging development of stable communities of low-growing plants) to restore and

maintain habitat and control invasive species in the ROW.  Herbicides are used to manage |

vegetation by foliar treatment (spraying diluted herbicide on the foliage and stems of targeted

vegetation), low-pressure basal treatment (applying herbicides, diluted in mineral oil to the lower
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12 to 18 in. of the main stem of the target plants), and cut-stump treatments (applying herbicides

to newly cut surfaces of mechanically cut stumps).  Additionally, tree growth regulators are

utilized to slow or regulate the growth of a tree, which minimizes clearance pruning and/or tree

removal (NSTAR 2006).  The program encourages the development of natural communities of

low-growing woody shrubs and herbaceous plants while avoiding adverse environmental impacts

and controlling tall-growing trees and undesirable shrub species that would interfere with

operation of the transmission lines (NSTAR 2006).  NSTAR’s environmental personnel review

work plans with maintenance crews and consult with local town conservation committees to

ensure that wetland areas and sensitive plant communities are protected prior to conducting

vegetation management (Entergy 2006a). 

2.2.6.3 Rare Terrestrial and Freshwater Aquatic Species

| Rare species include those Federally listed as endangered or threatened, as well as those listed

as endangered, threatened, or special concern species by the Commonwealth of

Massachusetts.  Determination of listing status and protection of Federally listed terrestrial and

freshwater aquatic species are within the jurisdiction of the FWS.  The NHESP of the MDFW

maintains a listing of rare species occurrences by town.  PNPS and its transmission corridor are

within the Town of Plymouth.  Occurrences of 77 rare species listed by the FWS and/or the

Commonwealth of Massachusetts have been recorded in the Town of Plymouth and are

| presented in Table 2-5.  A subset of these species occurs or has a greater potential to occur on

the PNPS site or in the transmission line ROW.  The names of these species are indicated in

bold in Table 2-5.

The Federally listed species identified by FWS (FWS 2006a) as potentially occurring in the

PNPS vicinity were the piping plover (Charadrius melodus), roseate tern (Sterna dougallii), bald

eagle (Haliaeetus leucocephalus), and northern red-bellied cooter (Pseudemys rubriventris),

| which was formerly known as the Plymouth redbelly turtle (P. rubriventris bangsi).

The piping plover is a small, stocky shorebird that is Federally listed as threatened in areas

outside the Great Lakes watershed and is State-listed as threatened in Massachusetts.  The

Atlantic Coast population of the piping plover nests from Newfoundland south to North Carolina

and winters from North Carolina to Florida, the Gulf of Mexico, and the West Indies.  Other

populations nest along rivers of the northern Great Plains and along the shores of the Great

| Lakes.  The piping plover requires coastal beaches for nesting that are sandy, relatively flat, and

free of vegetation.  Their population has declined significantly over the past 50 years, due

principally to habitat loss from development and beach disturbance (NHESP 1990).  The piping

plover is known to occur along Plymouth Beach just north of PNPS (FWS 2006a), and it may

move through the PNPS site while foraging along the shoreline and during northward migration

in spring or southward migration in late summer (NHESP 1990). 
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Table 2-5.  Federally Listed Terrestrial and Freshwater Aquatic Species 

Potentially Occurring in the Vicinity of PNPS and the 

Associated Transmission Line ROW

Federal State

Scientific Name Common Name Status Status(a) (a) (b) (c)

Mammals

Synaptomys cooperi southern bog lemming SC

Birds

Ammodramus savannarum grasshopper sparrow T

Bartramia longicauda upland sandpiper E

Charadrius melodus piping plover (PS : LT) T1

Gavia immer common loon SC

Haliaeetus leucocephalus bald eagle E |

Ixobrychus exilis least bittern E

Parula americana northern parula T

Pooecetes gramineus vesper sparrow T

Sterna antillarum least tern SC

Sterna dougallii roseate tern (PS : LE) E3

Sterna hirundo common tern SC

Sterna paradisaea Arctic tern SC

Tyto alba barn owl SC

Reptiles

Pseudemys rubriventris northern red-bellied cooter LE E4

Terrapene carolina eastern box turtle SC

Amphibians

Hemidactylium scutatum four-toed salamander SC

Fish

Lampetra appendix American brook lamprey T

Notropis bifrenatus bridle shiner SC

Insects

Cicindela purpurea purple tiger beetle SC

Abagrotis nefascia coastal heathland cutworm SC

Acronicta albarufa barrens daggermoth T
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Table 2-5.  (contd)

Federal State

Scientific Name Common Name Status Status(b) (C)

Apamea inebriata drunk apamea moth SC

Callophrys irus frosted elfin SC

Catocala herodias gerhardi Gerhard's underwing moth SC

Catocala pretiosa pretiosa precious underwing moth E

Chaetaglaea cerata wax sallow moth SC

Cicinnus melsheimeri Melsheimer's sack bearer T

Cingilia catenaria chain dot geometer SC

Erynnis persius persius Persius duskywing E

Hemaris gracilis slender clearwing sphinx moth SC

Hemileuca maia barrens buckmoth SC

Hypomecis buchholzaria Buchholz's gray E

Itame sp. pine barrens itame SC

Lithophane viridipallens pale green pinion moth SC

Metarranthis pilosaria coastal swamp metarranthis moth SC

Papaipema sulphurata water-willow stem borer T

Psectraglaea carnosa pink sallow SC

Zale sp. pine barrens zale SC

Zanclognatha martha pine barrens zanclognatha T

Anax longipes comet darner SC

Enallagma daeckii attenuated bluet SC

Enallagma laterale New England bluet SC

Enallagma pictum scarlet bluet T

Enallagma recurvatum pine barrens bluet T

Mussels

Alasmidonta heterodon dwarf wedgemussel LE E

Alasmidonta undulata triangle floater SC

Leptodea ochracea tidewater mucket SC

Ligumia nasuta eastern pondmussel SC

Strophitus undulatus creeper SC
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Table 2-5.  (contd)

Federal State

Scientific Name Common Name Status Status(b) (C)

Vascular Plants

Calamagrostis pickeringii reed bentgrass E

Carex striata W alter's sedge E

Conioselinum chinense hemlock parsley SC

Corema conradii broom crowberry SC

Dichanthelium wrightianum W right's panic-grass SC

Eupatorium leucolepis var. novae-angliae New England boneset E

Helianthemum dumosum bushy rockrose SC

Isoetes acadiensis Acadian quillwort E

Lachnanthes caroliana redroot SC

Liatris scariosa var. novae-angliae New England blazing star SC

Linum intercursum sandplain flax SC

Lipocarpha micrantha dwarf bulrush T

Mertensia maritima oysterleaf E

Myriophyllum pinnatum pinnate water-milfoil SC

Ophioglossum pusillum adder's-tongue fern T

Polygonum puritanorum pondshore knotweed SC

Potamogeton confervoides algae-like pondweed T

Rhynchospora inundata inundated horned-sedge T

Rhynchospora nitens short-beaked bald-sedge T

Rhynchospora scirpoides long-beaked bald-sedge SC

Rhynchospora torreyana Torrey's beak-sedge E

Sabatia kennedyana Plymouth gentian SC

Sagittaria teres terete arrowhead SC

Spartina cynosuroides salt reedgrass T

Sphenopholis pensylvanica swamp oats T

Utricularia resupinata resupinate bladderwort T

Utricularia subulata subulate bladderwort SC
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Table 2-5.  (contd)

 Species names in bold indicate those with a greater potential to occur on the PNPS site or(a)

transmission line ROW  based on the possible presence of suitable habitat.

LE:  Listed endangered; LT:  Listed threatened(b)

PDL:  Proposed for delisting

(PS):  Partial status:  listing status in only a portion of the species's range, as specified:

Piping plover status in Great Lakes region is endangered; populations elsewhere are threatened1 

Bald eagle status is threatened in the conterminous (lower 48) U.S. 2 

Roseate tern status is endangered for the northeast U.S. nesting population; status is threatened3 

elsewhere in the W estern Hemisphere 

Status applies to population 1.4 

  E:  Endangered(c)

T:  Threatened

SC:  Special concern

Sources:  NHESP (2006a) and FW S (2006b)

The roseate tern is a pale gray seabird with a black cap and underparts tinged with pink.  Its

northeastern U.S. nesting population is Federally listed as endangered, and it is State-listed as

endangered in Massachusetts.  The northeastern population breeds from Nova Scotia to Long

Island and winters from the Caribbean to the coast of South America.  The roseate tern nests in

Massachusetts on coastal beaches, islands, and inshore beaches.  It prefers dense herbaceous

cover such as beach grass and seaside goldenrod, and it is a colonial nester that is always

found with the common tern (Sterna paradisaea).  The northeastern U.S. population has

declined precipitously, approximately 70 percent since 1935, due to factors such as alteration of

nesting habitats, displacement from nesting areas by gulls, erosion, flooding, and human

predation on their wintering grounds (NHESP 1988).  The roseate tern is known to occur along

Plymouth Beach just north of PNPS (FWS 2006a), and it may pass through the PNPS site

during northward migration in late spring or southward migration in early fall (NHESP 1988). 

| On June 28, 2007 the bald eagle was removed from the Federal list of threatened and

| endangered species (FWS 2007).  It is State-listed as endangered in Massachusetts.  The bald

eagle occurs in Massachusetts primarily in winter, but nesting also occurs in certain areas near

the coast or large inland water bodies.  Bald eagle populations declined due to habitat loss,

human predation, and the eggshell-thinning effects of organochlorine pesticides in the food web. 

With regulatory protection and the banning of organochlorine pesticide use, bald eagle

populations have increased.  Wintering bald eagles occasionally occur in the area of PNPS

(FWS 2006a), and in 2005 juveniles and adults were observed at Plimoth Plantation,

approximately 2 mi southwest of PNPS (Entergy 2006a).
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The Massachusetts population of the northern red-bellied cooter is both Federally and State-

listed as endangered.  The Massachusetts population currently is considered a disjunct

population of the species, which is a freshwater aquatic turtle whose primary range extends from

New Jersey south to North Carolina and inland to West Virginia.  The isolated Massachusetts

population formerly was considered a distinct subspecies, which is why it is listed by the FWS as

the Plymouth redbelly turtle.  The endangered Massachusetts population of the northern red-

bellied cooter inhabits freshwater ponds that have abundant aquatic vegetation.  Sandy soil with

an open canopy on land surrounding the ponds is required for successful nesting (NHESP

1995b).  In accordance with the ESA, the FWS has identified and designated critical habitat for

the red-bellied cooter (at 50 CFR 17.95) in the site vicinity.  Critical habitat is habitat that is

considered essential to the conservation of the species and that may require special

management considerations or protection (FWS 1980).  Approximately 1400 ft of the

transmission line ROW, near its southern end and adjacent to the boundary of Myles Standish

State Forest, crosses the southeastern tip of the area designated as critical habitat for the red-

bellied cooter.  The ponds encompassed in this critical habitat area are located west of the

Jordan Road Tap-to-Snake Hill Road Substation segment of the ROW. |

In addition to the four Federally listed species discussed above, a fifth species that is both

Federally and State-listed as endangered and has the potential to occur in the Town of Plymouth

is the dwarf wedgemussel (Alasmidonta heterodon).  This mussel inhabits well-oxygenated

rivers and streams with sand, muddy sand, and gravel bottoms, slow to moderate currents, and

little silt deposition.  Such habitats do not occur on the PNPS site or in the 

transmission line ROW.  In addition, the dwarf wedgemussel may no longer exist in the state. 

The last known Massachusetts population was extirpated by 1988 (NHESP 1991).  Therefore,

this species is not considered to have the potential to occur in the study area.

There are approximately 73 additional species within the Town of Plymouth that are State-listed

as endangered, threatened, or of special concern in Massachusetts (Table 2-5).  Approximately

22 of the State-listed species (names bolded in the table) potentially could utilize habitats

available on the PNPS site or the transmission line ROW based on their preferred habitat

characteristics; however, their presence has not been confirmed.  The Massachusetts NHESP 

has mapped Priority Habitats for State-Protected Rare Species based on occurrence and

population records maintained in the NHESP database, and it also has mapped Estimated

Habitats for Rare Wildlife for use with the Massachusetts Wetland Protection Act Regulations

(310 CMR 10) (NHESP 2005).

No priority habitats have been mapped within the PNPS site for species currently listed as rare

by the Commonwealth of Massachusetts.  An area of priority habitat for a previously State-listed

species of special concern, the spotted turtle (Clemmys guttata), was mapped in the northern

end of the PNPS property.  This area also was designated as an Estimated Habitat for Rare
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Wildlife.  However, the spotted turtle was deleted from the State list of rare species in May 2006

based on occurrence records that have demonstrated the turtle to be more common and

widespread in Massachusetts than previously known and on the significant areas of habitat that

have been protected since its listing in 1986 (NHESP 2006b).  Consequently, there currently are

no state-listed rare species with designated habitat on the PNPS site.  The transmission line

ROW does not cross any Priority Habitats for State-Protected Rare Species or Estimated

Habitats for Rare Wildlife (NHESP 2005).

2.2.7 Radiological Impacts

A radiological environmental monitoring program (REMP) has been conducted around the PNPS

site since August 1968 (AEC 1974).  Licensed operations at PNPS began in 1972.  The REMP is

conducted to monitor the radiation and radioactivity released to the environment as a result of

| PNPS operation. 

The results of measurements of radiological releases and environmental monitoring are

summarized in two annual reports: the PNPS Radiological Environmental Monitoring Program

Report (Entergy 2006b) and the PNPS Radioactive Effluent and Waste Disposal (REWD) Report

(Entergy 2006c).  The Offsite Dose Calculation Manual (ODCM) specifies the limits for all

radiological releases (Entergy 2003c).  These limits are designed to meet Federal standards and

requirements for all radiological releases including ambient radiation. 

The REMP consists of taking radiation measurements and collecting samples from the

environment at a variety of locations surrounding the PNPS site, analyzing them for radioactivity

content, and interpreting the results.  Sampling locations are chosen based on meteorological

factors, pre-operational planning, and results of land-use surveys.  A number of locations in

areas unlikely to be affected by plant operations are selected as controls.  With emphasis on the

critical radiation exposure pathways to humans, samples from the aquatic, atmospheric, and

terrestrial environments are collected.  These samples include, but are not limited to: air, soil,

seawater, shellfish, lobster, fishes, cranberries, vegetables, and forage. 

Thermoluminescent dosimeters are placed in the environment to measure gamma radiation

levels.  The thermoluminescent dosimeters are processed and the environmental samples are

analyzed to measure the very low levels of radiation and radioactivity present in the environment

as a result of the PNPS operation and other natural and man-made sources (Entergy 2006b). 

Results from the 5-year period 2001 through 2005 indicate that the radiation and radioactivity in

the environmental media monitored around the plant are well within applicable regulatory limits

and are not significantly higher than pre-operational levels 

(Entergy 2002a, 2003a, 2004a, 2005a, 2006b).
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In addition to monitoring radioactivity in environmental media, Entergy annually assesses doses

to the maximally-exposed individuals from gaseous and liquid effluents based on actual liquid

and gaseous effluent release data (Entergy 2006c).  Calculations are performed at several

locations using the plant effluent release data, on-site meteorological data, and appropriate

pathways identified in the ODCM (Entergy 2003c).  A summary of the calculated maximum |

doses to individuals in the vicinity of PNPS from liquid and gaseous effluents for 2005 follows:

• No liquid effluents containing radioactivity were discharged during the calendar year 2005, so

there is no associated contribution to radiation dose (Entergy 2006c). 

• The maximum total body dose from noble gases in gaseous effluents was 0.075 mrem from

gamma radiation, which is 0.75 percent of the 10 mrem gamma dose design objective

specified in 10 CFR Part 50, Appendix I, and 1.6 mrem from beta radiation, which is 8.0 |

percent of the 20 mrem beta dose design objective (Entergy 2006c).

• The critical organ dose from gaseous effluents because of iodines, tritium, and particulates

with half-lives greater than 8 days was 3.2 mrem, which is 21 percent of the 15 mrem dose

design objective (Entergy 2006c).

• As a result of current water management practices that emphasize reprocessing and reuse

rather than release, PNPS had liquid radioactive effluent releases in some years and some

years it had none. For example, while liquid radioactive waste releases were reported for

each year from 2001 through 2003, there were no liquid effluent releases made during 2004

or 2005. During this 5-year period, the maximum annual total body dose from liquid effluents

occurred in 2003. It was 0.003 mrem, which is 0.1 percent of the 3 mrem design objective

specified in 10 CFR Part 50, Appendix I.  The maximum critical organ dose during this period |

also occurred in 2003.  It was 0.008 mrem, which is 0.08 percent of the 10 mrem design

objective specified in 10 CFR Part 50, Appendix I. |

In all cases, doses were well below the limits as defined in the ODCM and confirm that PNPS is

operating in compliance with 10 CFR Part 50, Appendix I, 10 CFR Part 20, and 

40 CFR Part 190.

No significant changes to the radioactive effluent releases or exposures from PNPS operations

during the license renewal term are expected, and therefore, the impacts to the environment are

not expected to change.
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2.2.8 Socioeconomic Factors

2.2.8.1 Housing

Approximately 80 percent of the permanent PNPS work force resides in Plymouth (63 percent)

and Barnstable (19.5 percent) counties in southeastern Massachusetts, which is the fastest

growing region in the state (Entergy 2006a).  PNPS employs approximately 700 personnel,

including Entergy employees normally on-site (or at off-site training facilities) and contractor

employees.  During refueling and maintenance outages, typically lasting 30 days, there are an

additional 900 workers on-site.  Maintenance outages usually occur every 24 months.  There are

no plans to add additional employees at the site.  The residences of the PNPS employees are

shown in Table 2-6 by State and county and, for Plymouth and Barnstable counties, by city or

town in Table 2-6. 

Data on total housing units in the region are shown by county for 1990 and 2000 in Table 2-7

together with the numbers of occupied units, and vacant units available for sale or rent.  The

Massachusetts counties shown had a total of 1,377,360 housing units in 2000, an increase of

7.1 percent since 1990.  Occupied units in the region totaled 1,278,641 units in 2000, an

increase of 10 percent since 1990.  The number of vacant units for sale or rent in 2000 was

22,421, a decline of 44 percent over the number of vacant units for sale or rent in 1990.  In the

context of the scale of southeastern Massachusetts’ housing market, however, accommodating

the plant’s approximately 700 employees has not been a problem; they would represent only

0.05 percent of the occupied units in 2000.  Accommodating the additional plant workers during

the periods of biennial maintenance outages, when an additional 900 workers are on site, is

facilitated by the region’s extensive seasonal accommodations, as well as the 22,421 units in

year 2000 that were available as vacant for sale and rent. 
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Table 2-6.  Pilgrim Nuclear Power Station Permanent Employee 

Residence Information by County and Town/City

County and Town/City PNPS Employees

PLYMOUTH COUNTY (MASSACHUSETTS)

Abington

Bridgewater

Brockton

Carver

Duxbury

East Bridgewater

Halifax

Hanover

Hanson

Hingham

Kingston

Lakeville 

Marion

Marshfield

Middleboro

Norwell

Pembroke

Plymouth

Plympton

3

 9

5

25

19

5

 10

9

5

7

21

2

1

27

13

3

 18

223

2

Rochester

Rockland

Scituate

W areham

W est Bridgewater

W hitman

8

3

6

14

1

 5

Total 444

BARNSTABLE COUNTY (MASSACHUSETTS)

Barnstable

Bourne

Brewster

Chatham

Dennis

Falmouth

Harwich

Mashpee

Sandwich

Yarmouth

21

 25

1

1

6

9

4

13

53

4

Total                  137
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Table 2-6.  (contd)

County and Town/City PNPS Employees

OTHER COUNTIES

Norfolk (Massachusetts) 57

Bristol (Massachusetts) 43

Middlesex (Massachusetts) 6

Suffolk (Massachusetts) 6

W orcester (Massachusetts)

Providence (Rhode Island)

New London (Connecticut)

Manatee (Florida)

Cheshire (New Hampshire)

Oswego (New York)

       Total

3

3

1

1

1

1

122

Source: Entergy 2006a

Table 2-7.  Housing Units and Housing Units Vacant (Available) 

by County During 1990 and 2000

1990 2000

Approximate Percentage

Change

Barnstable County

Housing Units 135,192 147,083 8.8

Occupied Units 77,586 94,822 22.2

Vacant Units 5,675 2,712 -52.2

Plymouth County

Housing Units 168,555 181,524 7.7

Occupied Units 149,519 168,361 12.6

Vacant Units 5,229 2,436 -53.4

Sources: USBC, 1990 and 2000
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2.2.8.2   Public Services

2.2.8.2.1 Water Supply 

Most of the PNPS employees reside in Plymouth and Barnstable counties; with almost one-third

residing in the Town of Plymouth.  With the exception of Scituate, Abington-Rockland (which

obtain their drinking water from both groundwater and surface water), and Brockton (which

obtains its drinking water from surface water only), all of the communities in Plymouth County,

including the Town of Plymouth, obtain their municipal water supply from groundwater sources

(Entergy 2006a).  Table 2-8 provides public water supply information for selected Plymouth

County water systems, including average consumption and authorized withdrawal volume for the

year 2003.  Average daily consumption rates exceed the authorized withdrawal limits (capacities)

for two of the water systems listed on Table 2-8.  Those communities purchase water from

communities with excess capacity to meet the residual demand.  Overall, the region has excess

capacity and has been able to meet total demand (MDEP 2004).  In the Town of Plymouth, the

Plymouth-Carver aquifer has sufficient water for existing and projected demand (Town of

Plymouth 2006a).

Table 2-8.  Selected Plymouth County Public W ater Supply Systems and Capacities in 2003

Water System Average Consumption (mgd) Authorized Withdrawal Volume

(Capacity mgd)

Duxbury W ater Department 1.35 1.85

Halifax W ater Department 0.49 0.68

Kingston W ater Department 1.39 1.56

Marshfield W ater Department 2.90 3.3

Middleborough W ater Department 1.53 3.03

Pembroke W ater Division 1.33 1.26

Plymouth W ater Division 4.61 6.36

Plymouth W ater Co. 0.26 0.22

Sources:  MDEP 2004 and Entergy 2005c
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Groundwater is the only source of drinking water for most of the communities in Barnstable

County (Cape Cod Commission 2003).  Table 2-9 provides public water supply information,

including average consumption and authorized withdrawal volume for the year 2003, for

Barnstable County water systems serving the areas where the majority of the PNPS employees

that live in Barnstable County reside.  Three of the water systems had average consumption

levels slightly in excess of authorized withdrawals.  The water systems can buy or sell water to

each other in order to meet demand (MDEP 2004).  To ensure a sustainable supply of high-

quality drinking water, the Cape Cod Commission has identified potential public water supply

areas and minimum performance standards designed to protect those areas 

(Cape Cod Commission 2003).

Table 2-9.  Barnstable County Public W ater Supply Systems and Capacities in 2003

Water System Average Consumption (mgd) Authorized Withdrawal Volume

(Capacity mgd)

Barnstable Fire District 0.54 0.66

Barnstable W ater Company 2.57 3.42

Bourne W ater District 1.17 1.40

Buzzards Bay W ater District 0.46 0.53

COMM W ater Department 2.74 3.57

Cotuit W ater Department 0.49 0.48

Mashpee W ater Department 1.26 1.30

North Sagamore W ater District 0.51 0.48

Sandwich W ater District 1.67 2.64

South Sagamore W ater District 0.10 0.09

Sources:  MDEP 2004 and Entergy 2005c

2.2.8.2.2 Education

Public school systems in Plymouth County are organized by township, with 27 separate school

districts in the county.  The Town of Plymouth Public Schools serve over 8800 students 

(Town of Plymouth 2004c) and rely on a 2004 operating budget of over $70.9 million in

expenditures (Town of Plymouth 2004c).  School population projections provided by the town

indicate a growth by 2010 of 130 students (to 8930 or 1.5 percent over 2004 levels) and to 9413

in 2020 (a growth of 613 or 7 percent over 2004 levels) (Urbanomics 2006). 
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2.2.8.2.3 Transportation

Figures 2-1 and 2-2 show the PNPS site and highways within a 50-mi radius and a 6-mi radius of

PNPS.  At the larger regional scale, the major highways serving PNPS are: 

(1) Route 3, a four-lane divided highway that generally parallels the coast from Boston

to Cape Cod;

(2) I-495, an outer ring road for Boston that extends southeast towards Cape Cod; and

(3) Route 44, much of which has recently been improved to four lanes, that extends

west from Plymouth to I-495.  

Local road access to PNPS is via Rocky Hill Road or Power House Road (formerly known as

Edison Access Road).  These are both two-lane paved roads with the latter owned and

maintained by Entergy.  Rocky Hill Road intersects with Route 3A approximately 1.5 mi west of

PNPS, and Power House Road intersects with Route 3A approximately 1.5 mi south of PNPS

and 2.5 mi east of the Rocky Hill Road intersection with Route 3A. 

Route 3A generally parallels the coast in the Town of Plymouth, providing access to both Rocky

Hill Road and Power House Road from downtown Plymouth.  Route 3A also connects with Route

3 near downtown Plymouth, and again close to the boundary with Barnstable County and Cape

Cod.  Route 3 is the major north-south highway in the Town of Plymouth and is used by the

PNPS employees traveling south from the towns of Marshfield, Duxbury, Kingston and

Pembroke.  Employees traveling north to PNPS would likely use either Route 3A to Power

House Road or Route 3 to Clark Road/Beaver Dam Road, which intersects Route 3A

approximately one-quarter mi east of Power House Road.  Employees traveling east to PNPS

would use Route 44 to Routes 3 or 3A. 

The level of service determination for the intersection of Route 3A and Beaver Dam Road/White

Horse Road is C, which describes operations with moderate delay 

(Vanasse & Associates 2001, in Entergy 2006a).  Table 2-10 provides available daily traffic

counts for roads in the vicinity of PNPS from the Massachusetts Highway Department.

Old Colony Planning Council (OCPC), at the request of the Town of Plymouth Department of

Public Works, recently conducted a traffic study of Rocky Hill Road (OCPC 2006b).  This road

generally follows the coastline and serves residences both east and west of PNPS.  The study

was initiated because of safety concerns of residents:  specifically, several sharp curves, |

changes in grade, and limited sight distances, especially in the segment west of PNPS.  
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Table 2-10.  Traffic Counts for Roads in the Vicinity of PNPS

Route

No.

Route Location Estimated Average

Daily Traffic Volume

Year

3 North of Clark Road* 30,500 1992

3A North of Beaver Dam Road 14,400 2003

3A South of Rocky Hill Road 13,000 1995

3A South of Route 44 12,700 1998

44 East of Route 3 17,677 1990

* Beaver Dam Road is the continuation of Clark Road north of the intersection with Sandwich Road. 

Source: Entergy 2006a

The road is narrow (25 ft), with two 12-ft lanes, without shoulders and with limited (2 to 2.5 ft)

width for pedestrians.  Traffic volumes counted in August 2005 indicate higher volumes at the

western end of the road near its intersection with Route 3A.  Here, average 24-hour volumes

were 4372 vehicles with an a.m. peak of 274 per hour and p.m. peak of 354 per hour.  Volumes

east of PNPS are much lower, with a 24-hour average of 2360 vehicles, an a.m. peak of 154, 

and p.m. peak of 198.  The OCPC traffic study notes that the road has adequate capacity for the

highest volumes recorded.  (OCPC cites the Institute of Transportation Engineers,

Transportation Planning Handbook, that in excess of 10,000 vehicles per arterial lane usually

indicates a need for more capacity.) 

The study notes that average speeds exceed the posted 30 miles per hour and that several

locations have substandard sight distances.  The report makes several recommendations,

| including:  speed warning signs at the curve in the vicinity of 209 to 222 Rocky Hill Road;

constructing or widening shoulders; speed humps; and an increase in police speed enforcement. 

The report makes no mention of PNPS as a specific factor in its safety analysis. Truck traffic

accessing the plant is directed by Entergy to use Power House Lane rather than Rocky Hill

Road. 

2.2.8.3 Off-site Land Use

PNPS is located in the Town of Plymouth.  Current land use surrounding PNPS is predominantly

residential, with the population concentrated toward Cape Cod Bay (See Figure 2-3).  The

communities of Priscilla Beach and White Horse Beach are located along the shoreline directly

to the southeast of the site; they are in the Town of Plymouth R-20SL/Small Lot Residential
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zone .  The Bay Shore Drive neighborhood along the shoreline to the northwest is zoned R-25/ |(c)

Residential .  The nearest population centers are Manomet to the southeast (approximately 0.5 |(c)

mi) and Plymouth to the west (approximately 2 mi).  Low density residential development and

areas of vacant land/open space are located south of the PNPS site, inland from the shoreline. 

This area is the northern part of the Pine Hills, a north-south oriented ridge of low hills that

contain the highest elevations in the town.  The current zoning scheme in the Town of Plymouth

is designed to guide growth in keeping with the land use objectives presented in the Master Plan

(Town of Plymouth 2006a).  Based on the zoning currently in place, the future land uses planned

for the areas surrounding the site are large lot and medium lot residential, including the Entergy

woodlands property, which is zoned for large lot residential development.  Future land use for

the PNPS site itself is industrial.

The Town of Plymouth has the largest land area of the 26 towns and one city that make up

Plymouth County; it is also the largest town in the state, as well as the oldest (incorporated in

1620).  The area within the vicinity of PNPS (i.e., within a 6-mi radius of the site) is located

entirely in Plymouth County and almost completely in the Town of Plymouth.  The Town of |

Plymouth has 65,920 ac of land.  Based on 2004 land use data provided in the Master Plan |

(Town of Plymouth 2006a), 29 percent of the Town of Plymouth is developed: 21 percent is |

residential, just over 4 percent is commercial and industrial, and 4 percent is occupied by

nonprofit uses.  Seventy-one percent of the Town of Plymouth is undeveloped.  Publicly owned |

property and protected open space occupy 36 percent of the town.  Myles Standish State Forest,

a 12,500-ac recreation area owned by the Commonwealth of Massachusetts, represents

approximately half of the publicly owned property in Plymouth.  Properties privately held in

Chapter 61, 61A, and 61B uses (currently utilized for forestry, agriculture, and outdoor

recreation, respectively) occupy 23 percent of Plymouth.  Almost all of the agricultural land in the

town is used for cranberry production.  Nearly 12 percent of land in the town is vacant.  

Land use in the Town of Plymouth is regulated by the town, primarily through zoning and |

preservation incentives.  The Town of Plymouth Master Plan (Town of Plymouth 2006a) provides

a vision for the future and a framework for both preservation and growth.  The characteristics

identified by local residents as most important to preserve are small town character, natural

resources, historic heritage, and open space.  The Master Plan encourages smart growth, which

emphasizes development within or near growth areas (primarily “village centers”) and away from

preservation areas that Plymouth intends to protect for environmental, scenic, cultural,

recreational, and fiscal reasons.  Plymouth has implemented village center zoning in which the

existing mixed uses of a village (residential, commercial, and civic) are preserved and new
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construction encouraged that is compatible with the village setting.  Six village centers have

been identified in the town; PNPS lies between the Plymouth Center and Manomet Village

Centers.

Approximately 80 percent of the permanent PNPS work force resides in Plymouth County 

| (63 percent) and Barnstable County (19.5 percent) in southeastern Massachusetts, which is the

fastest growing region in the state (Entergy 2006a).   Sprawl, in the form of large-lot, low-density

residential development that consumes open space and costs more in town services than it

returns in property taxes, is a critical issue facing towns in southeastern Massachusetts.  In the

Town of Plymouth, for example, most of the new housing constructed since 1980 has been

single family homes, of which 58 percent have been built outside the villages and 82 percent

have been built in large lot zoning districts.  Average land consumption per single family unit has

almost doubled from an average lot size of 0.6 to 1.0 ac.  In Fiscal Year (FY) 2001, the average

cost to service a single family home in the town’s rural areas exceeded $8600, more than double

the cost of servicing a higher density home in the older village centers (Town of Plymouth,

2006a).  In Barnstable County, more than 15,000 ac of open land (nearly 6 percent of the land

on Cape Cod) was converted to development during the 1990s and the number of housing units

| increased by approximately 17,000 (Cape Cod Commission 2003).

 

Vision 2020 is a partnership for southeastern Massachusetts, which includes Plymouth County

as well as neighboring Bristol County and southern Norfolk County.  It is a regional growth

management initiative addressing the rapid growth and change occurring in the area between

Boston, Cape Cod, and Rhode Island (OCPC 2000).  Vision 2020 is charged with preparing an

overall growth and development strategy for southeastern Massachusetts.  The project identifies

strategies and incentives to (1) encourage compact development and minimize sprawl; (2)

preserve and enhance farmland, natural resources and open space; (3) protect historical

resources; and (4) encourage economic development that is beneficial to the region.  

2.2.8.3.1 Plymouth County

Plymouth County occupies an area of 661 square mi and is located in the Boston-Cambridge-

Quincy, Massachusetts-New Hampshire metropolitan area (USCB 2006b).  Land use in the

county is primarily forest (51 percent) and residential (22 percent).  Agriculture and open land

each occupy 8 percent of the county land area.  Industrial and commercial (3 percent) are minor

land uses.  Table 2-11 provides the acreage and percent of total for each land use category in

Plymouth County.
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Table 2-11.  Land Use in Plymouth County, 1999

Land Use
Acres Percent of Total

Residential 96,467 21.9

Commercial 5,892 1.3

Industrial 7,706 1.7

Recreation 7,108 1.6

Transportation 5,069 1.2

Agriculture 37,454 8.5

Forest 223,861 50.8

Open Land 37,423 8.5

W ater 19,756 4.5

Total 440,735 100

Source:  MEOEA 2003

Control of land use in Plymouth County rests with the individual towns, which have zoning

authority for the lands within their boundaries.  OCPC is the regional planning agency |

responsible for overall coordination of planning in 11 of the communities in Plymouth County,

including the Town of Plymouth.  The Council was formed in response to a growing need of local

communities to be able to address the many issues that cross over local boundaries such as air

quality, water supply and quality, transportation, and economic development.  The Regional

Land Use and Transportation Policy Plan published in October 2000 (OCPC 2000) provides

regional land use policies designed to guide future growth into priority development areas;

encourage compact, mixed-use community centers; protect outlying areas more suitable to

natural resource protection, agricultural, open space and recreation uses, and water supply

protection; and increase housing diversity.

In the late 1990s, the Massachusetts Executive Office of Environmental Affairs developed build-

out analyses for all the towns and cities in the state, which projected the additional housing units

and commercial and industrial space that would be built if the community were to fully develop its

land.  The build-out study for the Town of Plymouth estimates that 29,043 developable acres are

available as of 1999, which represents 44 percent of the total town land area.  The study

projects a doubling of residential units (from 21,250 to 41,147) and population (from 51,701 to

105,424) at build-out (Town of Plymouth 2006a).
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2.2.8.3.2 Barnstable County

Barnstable County, which comprises the towns of Cape Cod, has a separate Regional Policy

Plan that is both a planning and a regulatory document (Cape Cod Commission 2003).  The

Regional Policy Plan develops a growth policy for Cape Cod, identifies key resources of regional

importance, and provides the framework for town local comprehensive planning efforts.  Its

purpose is to guide development on Cape Cod and protect its resources.  The Regional Policy

Plan is required by the Cape Cod Commission Act of 1990, which calls for an update to the plan

every 5 years.

| Barnstable County has a land area of 396 square mi and is located in the Town of Barnstable,

Massachusetts metropolitan area (USCB 2006a).  The county, located southeast of and

adjacent to Plymouth County, includes the 15 coastal towns that make up the Cape Cod

peninsula.  The major land uses in Barnstable County are forest (40 percent), residential 

(29 percent), and open land (16 percent).  The remaining 15 percent of the county is occupied

by water (5 percent) and other land uses.  Table 2-12 identifies the acres in each land use

category in Barnstable County and the percent of the total land area that each category

occupies. 

Table 2-12.  Land Use in Barnstable County, 1999

Land Use Acres Percent of Total

Residential 78,049 29.4

Commercial 4,756 1.8

Industrial 3,308 1.2

Recreation 9,344 3.5

Transportation 4,753 1.8

Agriculture 4,195 1.6

Forest 106,250 40.0

Open Land 41,569 15.6

W ater 13,492 5.1

Total 265,717 100

Source:  MEOEA 2003
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Barnstable County has a county legislative body with the power to enact ordinances.  The county

is the regional government for Cape Cod (Barnstable County 2006).  The Cape Cod

Commission, a department of the county, is the regional planning and land use regulatory

agency for Barnstable County.  The Commission was established in response to an

unprecedented growth boom in the 1980s.  The Commission’s purpose is to prepare and

oversee implementation of a regional land use policy plan for all of Cape Cod, review and

regulate Developments of Regional Impact, and recommend designation of certain areas as

Districts of Critical Planning Concern.  Barnstable County adopted the latest update of the Cape

Cod Commission’s Regional Policy Plan in 2002, which was revised in 2003 (Cape Cod

Commission 2003).  The Regional Policy Plan includes broad goals that set the direction for the

future of the county as well as more detailed Minimum Performance Standards that future

development on Cape Cod is required to meet.  As in Plymouth County, the towns in Barnstable

County guide land use through local zoning bylaws.  The Regional Policy Plan provides a growth

policy in which development is redirected toward existing village centers and other developed

areas and away from outlying areas in order to preserve open space, natural resources, and

scenic landscapes.

As of 2000, Barnstable County has 76,973 ac available for development, approximately 31

percent of the land on Cape Cod.  A build-out analysis conducted in 2000 by the Cape Cod

Commission and the Massachusetts Executive Office of Environmental Affairs determined that

Barnstable County could add 37,000 housing units and at least 50,000 people at build-out, which

would likely be reached within 30 years (Cape Cod Commission 2003).

2.2.8.4 Visual Aesthetics and Noise

The PNPS plant structures can be seen from Cape Cod Bay, from approximately north-

northwest to southeast.  Most visible is the 330-ft-tall main stack, with its alternating white and

red stripes and aviation lights.  For boaters on the bay, the stack serves a useful navigational

purpose as a notable landmark.  From the land side, PNPS is relatively well screened by natural

vegetation from viewers on Rocky Hill Road, the closest public thoroughfare.  Motorists traveling

on Rocky Hill Road pass two former entrance gates and the main entrance drive to the plant at

Power House Road.  Overhead transmission lines pass over local roads on their way to connect

to the regional grid.  Viewers from other vantage spots, such as Priscilla and White Horse

Beaches, would see only the plant’s stack. 
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2.2.8.5 Demography

2.2.8.5.1 Regional Population

U.S. Census Bureau (USCB) year 2000 data and geographic information system (GIS) software

| (ArcView®) were used by the applicant to determine the demographic characteristics in the

| vicinity of PNPS.  Census data reveal that approximately 285,547 people live within 20 mi of

PNPS, with a population density of 422 persons per square mi within 20 mi of PNPS and,

applying the GEIS sparseness index, falls into the least sparse category, Category 4 (having

greater than or equal to 120 persons per square mile within 20 mi).  This calculation corrects for

the area within the radius that is water (Entergy 2006a).

USCB data indicate approximately 4,629,116 people live within 50 mi of PNPS.  This equates to

a population density of 1167 persons per square mi within 50 mi.  Applying the GEIS proximity

index, PNPS is classified as Category 4 proximity (having greater than or equal to 190 persons

per square mi within 50 mi).  According to the GEIS sparseness and proximity matrix, PNPS

ranks of sparseness Category 4 and proximity Category 4 result in the conclusion that PNPS is

located in a "high" population area.  All or parts of 15 counties (Figure 2-1) and the cities of

Boston, Massachusetts, and Providence, Rhode Island, are located within 50 mi of PNPS.

In 2000, Plymouth County and Barnstable County had a combined total population of 695,052

(USCB 2006a, USCB 2006b).  Plymouth County extends to metropolitan Boston and comprises

26  towns and one city.  Barnstable County is made up of 15 towns on Cape Cod.  From 1970 to

2000, Plymouth County had an average annual growth rate of 1.4 percent and Barnstable

County had an average annual growth rate of 4.3 percent.  Both Plymouth and Barnstable

counties have been growing at a rate faster than that of Massachusetts as a whole.  From 1970

to 2000, Massachusetts's average annual population growth rate was 0.39 percent 

(Entergy 2006a).

Table 2-13 shows estimated populations and annual growth rates through 2020 for the two

counties with the greatest potential to be socioeconomically affected by license renewal

activities.  The proposed license renewal term is through 2032; however, the Massachusetts

Institute for Social and Economic Research (MISER) projections extend only through 2020.

Plymouth, while representing the larger of the two counties in terms of population, is projected to

grow at a much slower rate than Barnstable over the period to 2020.  Plymouth is projected to

grow a total of 16.5 percent over 2000 to 2030, compared to Barnstable’s 50.6 percent.
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Table 2-13.  Population Growth in Plymouth and Barnstable Counties - 1980 to 2020

Plymouth County Barnstable County

Population

Annual Growth

Percent Population(a)

Annual Growth

Percent(a)

1970 333,314 - 96,656 -1

1980 405,437 2.16 147,925 5.31

1990 435,276 0.7 186,605 2.61

2000 472,822. 0.9 222,230 1.91

2010 496,053 0.5 257,844 1.62

2020 517,644 0.4 299,035 1.62

2030 551,005 0.6 334,766 1.23

(a) Annual percent growth rate is calculated over the previous decade.

Sources: (1) USCB 1995, (2) MISER 2003, (3) Entergy 2006a

2.2.8.5.2  Transient Population

Coastal areas of Plymouth and Barnstable counties experience major increases in their summer

populations because of the area’s attraction as a vacation destination.  This is reflected in the

number of “vacant for seasonal use” housing units reported in the U.S. Census.  For Barnstable

County the 2000 Census reports 47,610 units vacant for seasonal use 

(91 percent of all vacant units and 32.4 percent of all housing units).  In Plymouth County, |

vacant for seasonal use units in 2000 totaled 8865 (67 percent of all vacant units or 4.9 percent

of all housing units).  In addition, there are numerous hotels, motels and guest houses that serve |

the tourist/vacation population.  The Town Manager of Plymouth reported that the summer

population of the town increased to approximately 86,000, from a year-round population of

55,000, i.e., a 56 percent increase (Sylvia 2006).  Other indicators of significant seasonal activity

are the number of registered boats in Plymouth harbor.  The statistics for 2004 indicate that

there were 655 moorings in the harbor, 5000 visiting boats that logged in, and an estimated

11,000 boats launched at the boat ramp (Town of Plymouth 2004c).

2.2.8.5.3 Minority and Low-Income Populations

Executive Order 12898 (59 FR 7629), Federal Actions to Address Environmental Justice in

Minority Populations and Low-Income Populations, refers to a Federal policy that requires

Federal agencies to identify and address, as appropriate, disproportionately high and adverse

human health or environmental effects of its actions on minority and low-income populations. 

Although the Executive Order is not mandatory for independent agencies, the NRC has
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voluntarily committed to undertake environmental justice reviews and in 2004, the Commission

issued a final Policy Statement on the Treatment of Environmental Justice Matters in NRC

Regulatory and Licensing Actions (NRC 2004a).

The guidance requires determining the existence of minority and low-income populations within

50-mi radius of the site and the use of the state as the geographic area for comparative analysis. 

According to the guidance, a qualified minority population exists in a census block group (a

| USCB-designated area smaller than a census tract), if the percentage of each minority and

aggregated minority category within the census block group exceeds the corresponding

percentage of minorities in the state of which it is a part by 20 percentage points, or the

corresponding percentage of minorities within the census block group is at least 50 percent.  A

qualified low-income population exists if the percentage of low-income population within a

census block group exceeds the corresponding percentage of low-income population in the state

of which it is a part by 20 percent, or if the corresponding percentage of low-income population

within a census block group is at least 50 percent.

Using the ArcView® GIS software to combine USCB Topologically Integrated Geographic

Encoding and Referencing System (TIGER) line data with USCB 2000 census data to determine

minority and low-income characteristics (at the block-group level) within the 50-mi radius of the

PNPS site, it was determined that the 50-mi radius includes 3863 block groups in a two-state

area, with the largest portion of that area (89 percent) located in Massachusetts and a smaller

portion (11 percent) in Rhode Island.

2.2.8.5.4 Minority Populations

The NRC Environmental Justice guidance defines a "minority" population as the racial

| categories:  American Indian or Alaskan Native, Asian, Native Hawaiian or Pacific Islander,

Black races, other races, more than 2 races, and the aggregate of all minority races. 

Hispanic ethnicity is also defined as a minority population category (NRC 2004b, in 

Entergy 2006a).  Hispanic ethnicity is not defined by the USCB as a racial category and,

therefore, it is possible to have both white Hispanics and non-white Hispanics (e.g. Black

Hispanic, Asian Hispanic).  For the purposes of aggregation, a minority population that combines

both minority races and Hispanic ethnicity can be defined as all non-white and multiple races

plus white Hispanics. 

Using 2000 census data, the percentage of the total population in Massachusetts and Rhode

Island that belong to each minority category was determined (Table 2-14).  This information was

then used to calculate minimum thresholds for each minority category.  Any block group with a

minority category percentage that exceeded the minimum threshold listed in Table 2-14 was

defined as a “minority population.”
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The percent of the population in each minority category was calculated in each of the 3863 block 
groups within 50 mi of PNPS, and compared to the corresponding geographic area's minority 
threshold percentages to determine if a minority population exists. The number of block groups 
that exceeded minority thresholds is summarized in Table 2-15. The location of the aggregated 
minority populations within 50 mi of PNPS is shown in Figure 2-11 . 

Based on the "more than 20 percent" criterion, a Native Hawaiian or other Pacific Islander 
minority population exists in one block group in Suffolk County, Massachusetts. Black minority 
populations exist in 261 block groups, with 233 of the block groups in Massachusetts and 28 in 
Rhode Island. Other minority race populations exist in 135 block groups, with 77 occurring in 
Massachusetts and 58 in Rhode Island. No block groups exceeded the minimum threshold for 
more than 2 races. The aggregate of minority racial populations exist in 595 block groups, with 
475 of the block groups occurring in Massachusetts and 120 in Rhode Island. 

MA 

RI 

Table 2-14. Percentage of Minority and Low-income Individuals in the 50-mile Radius 
Study Area and Threshold Criteria for Identifying Minority and Low-income 

Populations at the Block Group Level. (Source: Entergy 2006f) 
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Minority and low-income population threshold criteria 

9.3 

11 .9 

MA 20.2 23.8 20.0 

20.1 

25.4 23.7 22.3 35.5 26.8 38.1 

38.1 

29.3 

31.9 RI 20.5 22.3 24.5 25.0 22.7 35.0 28.7 

Source: Entergy 2006f 

9.8 

12.4 

29.8 

32.4 

Minority populations based on Hispanic ethnicity occur in 240 block groups, with 145 of them in 
Massachusetts and 95 in Rhode Island. Minority populations composed of the aggregate of 
minority races and Hispanic ethnicity populations exist in 651 block groups, with 514 of the block 
groups occurring in Massachusetts and 137 in Rhode Island. The locations of these minority 
populations are shown in Figure 2-11. 
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Overall, no minority populations were identified within a 6-mi radius of PNPS. The nearest 
minority population within a 50-mi radius was in west-central Plymouth County near the 
community of Brockton where several minority thresholds were exceeded. These populations 
are approximately 25 mi west of the PNPS site. Other minority populations within 50 mi of PNPS 
were typically clustered in or near the Boston, Massachusetts and Providence, Rhode 
Island areas. 

Table 2-15. Block Groups Exceeding Thresholds for Minority and Low-income Populations in 
Counties Within a 50-mile Radius of PNPS. 
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MA Barnstable 198 0 0 0 0 0 0 0 0 0 0 
MA Bristol 417 0 0 0 11 0 22 6 26 34 34 
MA Dukes 

20 1 0 0 0 0 0 0 0 0 
MA Essex 317 0 0 0 5 0 33 25 36 12 10 
MA Middlesex 761 0 11 0 14 2 0 52 8 67 9 7 
MA Nantucket 4 0 0 0 0 0 0 0 0 0 0 0 
MA Norfolk 473 0 14 0 5 0 0 20 0 18 3 2 
MA Plymouth 

366 0 0 0 17 8 0 43 0 45 11 11 
MA Suffolk 630 0 28 196 51 0 304 106 321 120 115 
MA Worcester 

18 0 0 0 0 0 0 0 0 0 0 0 
RI Bristol 41 0 0 0 0 0 0 0 0 0 0 0 
RI Kent 

83 0 0 0 0 0 0 0 0 0 0 
RI Newport 

60 0 0 0 0 0 2 0 2 
RI Providence 471 0 3 0 27 58 0 118 95 135 77 73 
RI Washington 

4 0 0 0 0 0 0 0 0 0 0 0 
Total 3863 57 261 135 0 595 595 651 269 253 

Minority and low-income thresholds 

MA 3204 20.2 23.8 20.0 25.4 23.7 22.3 35.5 35.5 38.1 29.3 29.8 

RI 659 20.5 22.3 20.1 24.5 25.0 22.7 35.0 35.0 38.1 31.9 32.4 

Source: Entergy 2006f 
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Figure 2-11.  Aggregate of Minority Races Population Map (Source: Entergy 2006a)
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2.2.8.5.5 Low-Income Populations

NRC guidance defines “low-income” by using USCB statistical poverty thresholds for the year

1999 (NRC 2004b).  Low-income populations within the 50-mi radius of PNPS were identified

using information on both the number of individuals and number of households below the

poverty level in Massachusetts and Rhode Island and block groups within the environmental

impact site (50-mi radius).  The USCB values for the number of individuals and households

below the poverty level in Massachusetts was 9.3 percent and 9.8 percent, respectively 

(Table 2-14).  The number of individuals and households below the poverty level in Rhode Island

was 11.9 percent and 12.4 percent, respectively.

The low-income populations within the 50-mi radius were identified using the “greater than 20

percent” criterion (Table 2-14).  The number and percentage of block groups that exceeded

these thresholds are included in Table 2-15.  The locations of these low income populations are

shown in Figure 2-12.

Low-income “individual” populations exist in 190 block groups in Massachusetts and 79 in Rhode

Island.  Low-income populations based on the number of “households” exist in 179 block groups

in Massachusetts and 74 block groups in Rhode Island. 

No low-income populations were identified within a 6-mi radius of PNPS.  The nearest low-

income population occurring within a 50-mi radius was in northwest Plymouth County in

Brockton where thresholds for both low-income individuals and households were exceeded. 

These populations are approximately 25 mi northwest of the PNPS site.  Other low-income

populations within 50 mi of PNPS were clustered near Boston and in Bristol County, near the

communities of Fall River and New Bedford, Massachusetts and in Providence County, Rhode

Island. 
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Figure 2-12.  Low-Income Population Map (Source: Entergy 2006a)
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2.2.8.6 Economy

2.2.8.6.1 Employment 

The 10-mi radius surrounding PNPS mostly includes the town of Plymouth; however, small

sections of the towns of Carver, Kingston, Plympton, Duxbury and Marshfield are also 

within this radius.  Employment trends data provided by the OCPC is shown in Table 2-16.  

(The OCPC region includes Plymouth, Kingston and Plympton, among other towns as it extends

to the northeast, but does not include Carver, Duxbury and Marshfield.) Plymouth is seen to

have increased its employment by 19 percent over the 1990s, greater than the OCPC total

employment increase of 11.4 percent over the period.

Services are by far the largest industry sector in Plymouth, accounting for 38 percent of

employment in 2000, followed by Trade (22 percent) and Government (16 percent).  In the

OCPC region, Trade dominates with 32 percent, followed by Services (28 percent) and

Government (15.5 percent).  Employment projections by OCPC see employment in Plymouth

increasing to 22,810 by 2025, a 19 percent growth over employment in 2000.  The OCPC region

is expected to grow at a similar rate of 19.8 percent over the period.

Table 2-16.  Employment Trends: Number of Employees by Industry Sector 1990 and 2000

Industry/

Year Plymouth Kingston Plympton OCPC Region

1990 2000 1990 2000 1990 2000 1990 2000

Agriculture 253 190 22 53 7 30 864 1,096

Government 2416 3,041 506 531 Conf. 99 16,883 19,274

Construction 562 702 93 187 38 45 6,158 6,197

Manufacturing 1,856 1,500 232 287 273 12 14,622 12,740

TCPU 1,551 1,480 806 95 Conf. Conf. 7,619 6,618

Trade 3,890 4,225 2,413 3,060 35 29 35,993 39,940

FIRE 1,023 472 116 146 Conf. 8 4,746 3,296

Services 4,503 7,279 468 959 45 36 24,436 34,578

Total Jobs 16,054 19,100 4,656 5,318 398 267 111,321 123,978

TCPU: Transportation, Communications, and Public Utilities.

FIRE: Finance, Insurance and Real Estate.

Conf.: Data suppressed due to confidentiality.

Source: OCPC 2006a 
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The OCPC report Keeping Our Region Competitive (OCPC 2006a) provides data on large

employers in the region.  In Plymouth, it cites two large manufacturing employers and one

hospital:

• Pixley-Richards, Inc. (plastic molds) with 200 estimated employees; 

• Tech-Etch (shielding products) with 130 estimated employees; and

• Jordan Hospital with 800 estimated employees.

The only other large employer noted in the OCPC report among the nearby towns is L. Knife &

Son, a wholesale liquor distributor in Kingston with 500 estimated employees.  Interviews with

local officials indicated that government was often the largest local employer, although officials

from the following towns also noted:  Independence Mall and R.S. Means (cost estimating) in |

Kingston; Battelle (engineers) in Duxbury; and two supermarkets, two retail stores, and several

restaurants in Marshfield.  It should also be noted that Entergy is one of Plymouth’s largest |

employers. |

|

Another industry of some note to the coastal towns is commercial and recreational fishing and

boating.  The mooring data from Plymouth’s Harbor Master was noted under Section 2.2.8.5.2,

Transient Populations, with 655 moorings in the harbor, 5000 visiting boats logged in, and an

estimated 11,000 boats launched at the boat ramp.  The Harbor Master also reports:  50 fishing |

boats and 14 charter boats using Plymouth wharves; 712 shell fishing permits; and that

Plymouth has one of the State’s top five lobster landings (Town of Plymouth 2004c).  In addition,

active draggers, gill-netters and other commercial boats work from the harbor.  Other important

recreational activities include whale watching, party fishing and sport fishing boats.  Similar

commercial and recreational activities occur in the Towns of Kingston, Duxbury, and Marshfield

including:  shell fishing, aquaculture farming, lobstering, charter boats, and recreational marinas. |

2.2.8.6.2 Migrant Farm Labor

Although agriculture is not a large employment sector in the region, interviews with Plymouth

town officials and those of surrounding towns indicated that the extensive cranberry bogs in the

area were among the largest cranberry producers in the country.  This agricultural activity is

particularly significant in Plymouth and Carver, where several hundred seasonal workers were

likely to be hired each year, in addition to the 200 to 300 workers at three processing plants in

Carver, which operate 6 to 9 months a year . |(d)
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2.2.8.6.3 Taxes

PNPS pays annual property taxes to the Town of Plymouth.  Taxes fund the Town of Plymouth's

operations, the school system, public works, the Town General Fund, and the police and fire

departments (MA DOR 2002 in Entergy 2006a).

In 1998, the Commonwealth of Massachusetts deregulated its utility industry.  As a result, the

Massachusetts legislature changed property tax assessment methodologies for utilities from net

book value to fair market value.  In 1999, Boston Edison Company sold PNPS to Entergy

Corporation for significantly less than the assessed values at that time.  Consequently, property

taxes paid to the Town of Plymouth for PNPS have declined from pre-1999 payments.  Boston

Edison's parent, NSTAR, retained ownership of all transmission functions and facilities and

continues to pay property taxes to the Town of Plymouth for those facilities.  As part of the utility

industry, the transmission facilities are also subject to the new property tax assessment

methodologies, with the effect that NSTAR will pay reduced property taxes to the Town of

Plymouth.

In FY 2004 (ending June 30, 2004), the Town of Plymouth collected $86.4 million in property

| taxes, of which $72.2 million were from real estate taxes (Town of Plymouth 2004a).  Total town

revenues in that year were $126.96 million, implying that real estate taxes accounted for 57.7

percent of total town revenues. 

Entergy paid $1.58 million in property taxes (real and personal property) in the Town's FY 2001

and $1.34 million for FY 2006.  Additional data on Entergy’s property tax payments from the

| “Top Ten Property Taxpayers” in Plymouth over the years 2000-2006 are shown in Table 2-17.

Boston Edison’s payments are also shown, although these are for all its transmission facilities,

etc., not only those associated with the PNPS transmission lines.

Subsequent to the state’s deregulation law and Entergy’s purchase of PNPS, the Town of

Plymouth and Entergy agreed to payments in lieu of taxes (PILOT) of $1 million annually with

the potential for payments to increase should Entergy make capital improvements or substantial

| additions to the plant.  The agreement continues through 2012, and would be renegotiated in the

| event of license renewal (Entergy 2006a).  However, in April 2007, the Town of Plymouth

| reached a new five-year PILOT agreement with Entergy that increases Entergy’s annual

| payment to an estimated $8.49 million in FY2008 (Town of Plymouth 2007a).  The payments

| decline thereafter, reaching an estimated $6.79 million in FY2012.  The agreement includes a

| reopener provision in the event that PNPS’ current license is renewed.  In addition, in order to

ameliorate the deregulation impacts on the Town of Plymouth’s revenues, the Massachusetts

legislature required NSTAR to make PILOT payments to the Town of Plymouth until the end of

PNPS' current license in 2012.  NSTAR payments have been reduced from over $15 million in 
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2001 to $12 million in 2006, and thereafter will decline to $1 million in 2007 and continue at that

level through 2012.  This is a significant reduction from the $15 million in tax revenues previously

received by the town from Boston Edison Company. 

Until 1999, PNPS' property taxes provided approximately 22 percent of the Town of Plymouth's

total property tax revenues.  In FY 2007, PNPS is expected to pay only about 2 percent of the |

total property taxes received by the Town of Plymouth.  However, in FY2008 under the new |

PILOT agreement, the PNPS payment is expected to increase to about 9 percent of total |

property taxes revenues (Town of Plymouth 2007b).   |

Table 2-17.  PNPS Contributions to Town of Plymouth Property Tax Revenues 

Year Town of Plymouth

Total Property

Tax Revenues

($millions)

Property Tax Paid by Entergy Property Tax Paid by Boston

Edison/NSTAR*

($millions)

Percent of Total

Property Taxes

(%)

($millions)

Percent of Total

Property Taxes

(%)

2000 71.83 - - 15.35 21.37

2001 75.17 1.58 2.10 15.28 20.34

2002 76.38 2.01 2.63 13.03 17.05

2003 78.71 1.59 2.03 13.03 16.56

2004 86.57 1.53 1.77 13.03 15.05

2005 87.54 1.40 1.60 13.03 14.88

2006 93.48 1.34 1.43 12.03 12.87

*NSTAR, the parent company of Boston Edison, retained ownership of all transmission functions and facilities and
continues to pay property taxes to the Town of Plymouth.
Source: Town of Plymouth 2006b

2.2.9 Historic and Archaeological Resources

This section presents a brief summary of the region’s cultural background and a description of |

known historic and archaeological resources at the PNPS site and its immediate vicinity.  The

information presented was collected from area repositories, the Massachusetts Historical

Commission (MHC), and the applicant’s Environmental Report (Entergy 2006a). |
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2.2.9.1 Cultural Background 

Native Americans first settled in southern New England following the recession of the Wisconsin

glacier approximately 10,000 years before present.  Little information is available concerning the

population or subsistence strategies of these earliest groups, perhaps because the earliest sites

have been inundated by gradually rising sea levels or destroyed by development 

(Anderson and Gillam 2000).  Over the following several thousand years prehistoric people in

this region gradually adapted to a slowly warming environment, although environmental change

was periodically more abrupt (McWeeney 1999; ENSR 2000).  As the environment changed, so

did the available resource base and the tool kit utilized to exploit those resources.  During the

most recent portion of prehistory, beginning a few thousand years before the present,

indigenous populations began to settle in semi-permanent villages based in part on agriculture

and fishing and to use pottery for both food preparation and storage. 

Historically attested groups such as the Wampanoag inhabited the region at the time of

European contact during the 17th century.  Documentary evidence indicates that the 17th

century Wampanoag would spend the warmer months of the year living along the coast to fish

and grow a variety of crops and the winter months inland where hunting and gathering would be

more abundant (Hasenstab 1999).  Contact with Europeans led to a dramatic population

decrease due to lack of immunity to disease and later political conflicts and war led to additional

depopulation and displacement.

Among the separatists leaving England seeking religious autonomy during the 17th century was

a group, eventually known as the Pilgrims, which ultimately established a colony in Plymouth,

Massachusetts, a few miles northwest of PNPS in 1620.  These colonists initially found survival

very difficult and were famously assisted by members of the Wampanoag.  Additional groups

settled the region swelling the population to 7000 by the time Plymouth joined the Province of

Massachusetts Bay in 1691. 

During the 18th and 19th centuries regional populations dramatically increased.  The primary

economic engines of the region were agriculture and maritime-industries, which were replaced

by tourism during the 20th century.

2.2.9.2 Historic and Archaeological Resources at the PNPS Site

2.2.9.2.1 Previously Identified Resources

The MHC houses the state's archaeological site files and information on historic resources such

as buildings and houses, including available information concerning the National or State

Register eligibility status of these resources.  The NRC staff visited the MHC and collected site

| files on five archaeological sites located within or nearby the PNPS property.  The first of these
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sites, listed as Manomet Site (MHC No. 19-PL-68), is described as being located "left of [the]

access road to PNPS off Route 3A" (Turner 1976), apparently at the edge of the wetland area |

immediately south of the station (Figure 2-13).  No additional information was provided on this

site except that it was prehistoric and was investigated in 1972 by Dr. James Deetz of Brown

University.  The second of these sites, listed as Forges Field P4 (MHC No. 19-PL-816),

consisted of two prehistoric artifacts collected from the ground surface within "highly disturbed

powerline corridor" (Donahue-Putnam 1997), several thousand feet southwest of PNPS.  The

remaining three sites were discovered within a mile of the transmission line ROW, southwest of

PNPS, and were also prehistoric. 

A review of the MHC files to identify above-ground cultural resources in Plymouth County

revealed 109 resources listed on the National Register of Historic Places (Entergy 2006a).

Within the Town of Plymouth there are 21 historic locations listed on the National Register

and/or State Register of Historic Places (Entergy 2006a).  None of these sites are located within

the boundaries of the PNPS site or the associated transmission line ROW.  

In 1972, in advance of construction of the station, an archaeological survey was conducted of |

the 517 ac parcel of land on which the PNPS facility and the Jordan Road transmission line were |

proposed (AEC 1974).  This survey was conducted by the Archaeological Research Department

of Plimoth Plantation and the Brown University Department of Anthropology.  This survey

identified a total of 25 archaeological sites:  24 historic sites and one prehistoric site.  The 24

historic sites were determined to not be significant and no further work was recommended.  The

one prehistoric site was the subject of a more intensive investigation, which concluded that the

site was not eligible for listing (AEC 1974).  This more intensive archaeological survey,

conducted by the two previously mentioned groups in collaboration with the Massachusetts

Archaeological Society, further concluded that the land around the proposed power station site

showed no evidence of prehistoric occupation.  It appears that this prehistoric site is Manomet

Site (MHC No. 19-PL-68), described above.  A search at the MHC and the Massachusetts

Archaeological Society failed to locate any documentation of the 1972 surveys.

2.2.9.2.2 Results of Walkover Survey

The NRC staff performed an informal walkover survey of the PNPS property during the site

audit, including the power block area, the former recreation area, the Entergy Woodlands area,

and a portion of the transmission line ROW.  During this walkover it was observed that the power

block area has been extensively disturbed and graded while much of the former recreation area,

woodlands, and transmission ROW appear to have been only minimally disturbed.  All of the

buildings and structures that comprise the station have been constructed since the early 1970s.

A surface scattering of late 19th century to early 20th century domestic refuse such as bottles

and ceramics was observed on the east side of the access road to the former recreation area.  
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The topography in the vicinity of these remains suggests gravel or sand mining and the area

may have also been used as a dump site.  NRC staff examined two potential historic resources

in the woodlands area:  a concrete and cinder block house foundation, apparently dating to the

early 20th century; and a granite quarrying site (Benjamin 2006). 

2.2.9.2.3 Potential Archaeological Resources

Due to disturbances associated with site preparation and construction of the station, the power

block area has no potential for archaeological resources.  There is the potential for |

archaeological resources to be present in the former recreation area, the woodlands area, and |

within the transmission line corridor.  These areas appear to have been only minimally disturbed

and are comprised of landforms that may have been attractive during prehistory for varied

resource exploitation.  A review of historic maps dating from 1879 (Walker 1879), 1895

(USGenNet.org 2006), and 1903 (Richards 1903) show very sparse development in the former |

recreation area, the woodlands area, and within the transmission line corridor, but there is the

potential for the presence of historic resources, particularly in light of the resources observed in

the former recreation area and woodlands area during the walkover described above. 

2.2.10 Related Federal Project Activities and Consultations

The NRC staff reviewed the possibility that activities of other Federal agencies might impact the

renewal of the OL for PNPS.  Any such activities could result in cumulative environmental

impacts and the possible need for the Federal agency to become a cooperating agency for

preparation of this SEIS.

The NRC staff has reviewed local Federally owned facilities and Federally permitted industrial

facilities in the local area near Plymouth and Cape Cod Bay, and has determined that there are

no Federal project activities that would make it desirable for another Federal agency to become

a cooperating agency for preparing this SEIS.  The only proposed Federal project in the local |

area is dredging for the Plymouth Harbor Federal Navigation Project by the U.S. Army Corps of

Engineers (USACE 2006).  Pending applications for Federal permits in the area include the |

filling of 26 ac within Plymouth Bay by the Town of Plymouth, the construction of a pile- |

supported, fixed pier and floating docks in the Federal anchorage in Plymouth Harbor, dredging |

to reestablish the entrance to Ellisville Harbor in Plymouth, and the ability to retain and maintain

the Cordage Park Marina in Plymouth Bay (USACE 2006).  The Mirant Canal Station power |

plant in Sandwich, on Cape Cod Canal, is the nearest power facility that extracts and discharges

cooling water under a Federally issued NPDES permit (EPA 2006b). 

An additional Federal action in the area is the proposed implementation of NMFS’s Ship Strike

Reduction Strategy to reduce vessel strikes to the endangered North Atlantic right whale. 

Implementation of this strategy would involve establishment of a Seasonal Management Area in
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Cape Cod Bay in the winter and spring, routing measures in Cape Cod Bay to deflect major

vessel traffic away from right whale aggregations, and the establishment of as-needed Dynamic

Management Areas when whales are sighted (NOAA 2006). 

| NRC is required under Section 102(c) of NEPA to consult with and obtain the comments of any

Federal agency that has jurisdiction by law or special expertise with respect to any

| environmental impact involved.  NRC consulted with EPA, NMFS, and FWS.  Consultation

| correspondence is included in Appendix E.  Additionally, EPA and NMFS submitted written

| comments; their comments are addressed in Appendix.
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3.0  Environmental Impacts of Refurbishment

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

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

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

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

For issues that meet the three Category 1 criteria, no additional plant-specific analysis is
required in this Supplemental Environmental Impact Statement unless new and significant |
information is identified.

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

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

Environmental issues related to refurbishment considered in the GEIS for which these conclu-
sions could not be reached for all plants, or for specific classes of plants, are Category 2 issues. 
These are listed in Table 3-2.
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Table 3-1.  Category 1 Issues for Refurbishment Evaluation

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

SURFACE WATER QUALITY, HYDROLOGY, AND USE (FOR ALL PLANTS)
Impacts of refurbishment on surface water quality 3.4.1

Impacts of refurbishment on surface water use 3.4.1

AQUATIC ECOLOGY (FOR ALL PLANTS)
Refurbishment 3.5

GROUND-WATER USE AND QUALITY

Impacts of refurbishment on ground-water use and quality 3.4.2

LAND USE

On-site land use 3.2

HUMAN HEALTH

Radiation exposures to the public during refurbishment 3.8.1

Occupational radiation exposures during refurbishment 3.8.2

SOCIOECONOMICS

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

Aesthetic impacts (refurbishment) 3.7.8

Category 1 and Category 2 issues related to refurbishment that are not applicable to Pilgrim
Nuclear Power Station (PNPS) because they are related to plant design features or site
characteristics not found at PNPS are listed in Appendix F.

The potential environmental effects of refurbishment actions would be identified, and the
analysis would be summarized within this section, if such actions were planned.  Entergy
Nuclear Operations, Inc. (Entergy) indicated that it has performed an evaluation of structures
and components pursuant to Title 10 of the Code of Federal Regulations (CFR), Part 54,
Section 54.21 to identify activities that are necessary to continue operation of PNPS during the
requested 20-year period of extended operation.  These activities include replacement of certain
components as well as new inspection activities, and are described in the Environmental Report
(Entergy 2006).
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Table 3-2.  Category 2 Issues for Refurbishment Evaluation

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

Sections

10 CFR 51.53
(c)(3)(ii)

Subparagraph

TERRESTRIAL RESOURCES

Refurbishment impacts 3.6 E

THREATENED OR ENDANGERED SPECIES (FOR ALL PLANTS)
Threatened or endangered species 3.9 E

AIR QUALITY

Air quality during refurbishment (nonattainment and
maintenance areas)

3.3 F

SOCIOECONOMICS

Housing impacts 3.7.2 I

Public services:  public utilities 3.7.4.5 I

Public services,  education (refurbishment) 3.7.4.1 I

Off-site land use (refurbishment) 3.7.5 I

Public services, transportation 3.7.4.2 J

Historic and archaeological resources 3.7.7 K

ENVIRONMENTAL JUSTICE

Environmental justice Not
addressed(a)

Not
addressed(a)

(a) Guidance related to environmental justice was not in place at the time the GEIS and the associated revision to
10 CFR Part 51 were prepared.  If an applicant plans to undertake refurbishment activities for license renewal,
environmental justice must be addressed in the applicant’s environmental report and the staff’s environmental
impact statement.  The Commission issued a Final Policy Statement on the Treatment of Environmental
Justice Matters in NRC Regulatory and Licensing Actions in 2004 (NRC 2004). 

However, Entergy stated that the replacement of these components and the additional
inspection activities are within the bounds of normal plant component replacement and
inspections; therefore, they are not expected to affect the environment outside the bounds of
plant operations as evaluated in the final environmental statement (AEC 1972).  In addition,
Entergy's evaluation of structures and components as required by 10 CFR 54.21 did not identify
any major plant refurbishment activities or modifications necessary to support the continued
operation of PNPS beyond the end of the existing operating licenses.  Therefore, refurbishment
is not considered in this Supplemental Environmental Impact Statement. |
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4.0  Environmental Impacts of Operation

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

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

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

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

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

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

This chapter addresses the issues related to operation during the renewal term that are listed in
Table B-1 of Title 10 of the Code of Federal Regulations (CFR) Part 51, Subpart A, Appendix B
and are applicable to Pilgrim Nuclear Power Station (PNPS).  Section 4.1 addresses issues
applicable to the PNPS cooling system.   Section 4.2 addresses issues related to transmission
lines and on-site land use.  Section 4.3 addresses the radiological impacts of normal operation,
and Section 4.4 addresses issues related to the socioeconomic impacts of normal operation
during the renewal term.  Section 4.5 addresses issues related to groundwater use and quality,
while Section 4.6 discusses the impacts of renewal-term operations on threatened and
endangered species.  Section 4.7 addresses potential new information that was raised during
the scoping period, and Section 4.8 discusses cumulative impacts.  The results of the
evaluation of environmental issues related to operation during the renewal term are summarized
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in Section 4.9.  Finally, Section 4.10 lists the references for Chapter 4.  Category 1 and
Category 2 issues that are not applicable to PNPS because they are related to plant design
features or site characteristics not found at PNPS are listed in Appendix F.

4.1 Cooling System 

Category 1 issues in Table B-1 of 10 CFR Part 51, Subpart A, Appendix B, that are applicable to
PNPS cooling system operation during the renewal term are listed in Table 4-1.  Entergy
Nuclear Operations, Inc. (Entergy) stated in its Environmental Report (ER) (Entergy 2006a) that
it is not aware of any new and significant information associated with the renewal of the PNPS
operating license (OL).  The U.S. Nuclear Regulatory Commission (NRC) staff has not identified
any new and significant information during its independent review of the Entergy ER, the staff’s
site visit, the scoping process, evaluation of other available information, or consideration of|
public comments.  For all of the Category 1 issues, the staff concluded in the GEIS that the|
impacts would be SMALL, and additional plant-specific mitigation measures are not likely to be
sufficiently beneficial to be warranted.

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

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

SURFACE WATER QUALITY, HYDROLOGY, AND USE (FOR ALL PLANTS)
Altered current patterns at intake and discharge structures 4.2.1.2.1

Altered salinity gradients 4.2.1.2.2

Temperature effects on sediment transport capacity 4.2.1.2.3

Scouring caused by discharged cooling water 4.2.1.2.3

Discharge of chlorine or other biocides 4.2.1.2.4

Discharge of other metals in wastewater 4.2.1.2.4

Water use conflicts (plants with once-through cooling systems) 4.2.1.3
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Table 4-1. (contd)

AQUATIC ECOLOGY (FOR ALL PLANTS)
Accumulation of contaminants in sediments or biota 4.2.1.2.4

Entrainment of phytoplankton and zooplankton 4.2.2.1.1

Cold shock 4.2.2.1.5

Thermal plume barrier to migrating fish 4.2.2.1.6

Distribution of aquatic organisms 4.2.2.1.6

Gas supersaturation (gas bubble disease) 4.2.2.1.8

Low dissolved oxygen in the discharge 4.2.2.1.9

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

4.2.2.1.10

Stimulation of nuisance organisms 4.2.2.1.11

Human Health
Noise   4.3.7

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

� Altered current patterns at intake and discharge structures.  Based on information in the
GEIS, the Commission found that:

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

The staff has not identified any new and significant information during its independent
review of the PNPS ER, the site visit, the scoping process, evaluation of other available |
information, or consideration of public comments.  Therefore, the staff concludes that there |
would be no impacts of altered current patterns at intake and discharge structures during the
renewal term beyond those discussed in the GEIS.
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• Altered salinity gradients.  Based on information in the GEIS, the Commission found that:

Salinity gradients have not been found to be a problem at operating nuclear power
plants and are not expected to be a problem during the license renewal term.

The staff has not identified any new and significant information during its independent
review of the PNPS ER, the site visit, the scoping process, evaluation of other available|
information, or consideration of public comments.  Therefore, the staff concludes that there|
would be no impacts of altered salinity gradients during the renewal term beyond those
discussed in the GEIS.

� Temperature effects on sediment transport capacity.  Based on information in the GEIS,
the Commission found that:

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

The staff has not identified any new and significant information during its independent
review of the PNPS ER, the site visit, the scoping process, evaluation of other available|
information, or consideration of public comments.  Therefore, the staff concludes that there|
would be no impacts of temperature effects on sediment transport capacity during the
renewal term beyond those discussed in the GEIS.

� Scouring caused by discharged cooling water.  Based on information in the GEIS, the
Commission found that:

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

The staff has not identified any new and significant information during its independent
review of the PNPS ER, the site visit, the scoping process, its review of monitoring
programs, evaluation of other available information, or consideration of public comments. |
Therefore, the staff concludes that there would be no impacts regarding sediment
transportation due to scouring caused by discharged cooling water during the renewal term
beyond those discussed in the GEIS.

Scouring also affects submerged aquatic vegetation in the immediate vicinity of the|
discharge at PNPS.  Such minor, localized effects of scouring are discussed in Section
4.1.3.
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� Discharge of chlorine or other biocides.  Based on information in the GEIS, the
Commission found that:

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

The staff has not identified any new and significant information during its independent
review of the PNPS ER, the site visit, the scoping process, evaluation of other available |
information including the National Pollutant Discharge Elimination System (NPDES) permit
for PNPS, discussion with the U.S. Environmental Protection Agency (EPA) NPDES |
compliance office, or consideration of public comments.  To evaluate the potential impacts |
to water quality, the staff evaluated the discharge data presented in the applicant’s April
2005 to March 2006 monthly Discharge Monitoring Reports (DMRs) for the PNPS facility. 
During this time period, an effluent limitation was outside of the permit requirement on three
occasions.  One exceedence was for total suspended solids.  On one occasion in January |
2006 and another in February 2006, there was a problem with the screenwash
dechlorination system (outfall 003) in which chlorine was detected in the screenwash
sluiceway.  In each instance, one of the dechlorination pumps was not pumping adequately. 
One pump was repaired and the other replaced, and the system was restored to normal
operation.  Although exceedences of the chlorine permit limits have been observed at
PNPS, no notices of violation have been issued by the Commonwealth.  The staff has |
determined that there would be no significant impacts of discharge of chlorine or other
biocides during the renewal term beyond those discussed in the GEIS.

� Discharge of other metals in wastewater.  Based on information in the GEIS, the
Commission found that:

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

The staff has not identified any new and significant information during its independent
review of the PNPS ER, the site visit, the scoping process, evaluation of other available |
information including the NPDES permit for PNPS, or consideration of public comments. |
Therefore, the staff concludes that there would be no impacts of discharges of other metals
in wastewater during the renewal term beyond those discussed in the GEIS.
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� Water-use conflicts (plants with once-through cooling systems).  Based on information in
the GEIS, the Commission found that:

These conflicts have not been found to be a problem at operating nuclear power
plants with once-through heat dissipation systems.

The staff has not identified any new and significant information during its independent
review of the PNPS ER, the site visit, the scoping process, evaluation of other available|
information, or consideration of public comments.  Therefore, the staff concludes that there|
would be no impacts of water-use conflicts for plants with once-through cooling systems
during the renewal term beyond those discussed in the GEIS.

� Accumulation of contaminants in sediments or biota.  Based on information in the GEIS,
the Commission found that:

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

The staff has not identified any new and significant information during its independent
review of the PNPS ER, the site visit, the scoping process, evaluation of available|
information, or consideration of public comments.  Therefore, the staff concludes that there|
would be no impacts of accumulation of contaminants in sediments or biota during the
renewal term beyond those discussed in the GEIS.

� Entrainment of phytoplankton and zooplankton.  Based on information in the GEIS, the
Commission found that:

Entrainment of phytoplankton and zooplankton has not been found to be a problem
at operating nuclear power plants and is not expected to be a problem during the
license renewal term.

The staff has not identified any new and significant information during its independent
review of the PNPS ER, the site visit, the scoping process, review of monitoring programs,|
evaluation of other available information, or consideration of public comments.  Therefore,|
the staff concludes that there would be no impacts of entrainment of phytoplankton and
zooplankton during the renewal term beyond those discussed in the GEIS.
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� Cold shock.  Based on information in the GEIS, the Commission found that:

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

The staff has not identified any new and significant information during its independent
review of the PNPS ER, the site visit, the scoping process, evaluation of other available |
information, or consideration of public comments.  Therefore, the staff concludes that there |
would be no impacts of cold shock during the renewal term beyond those discussed in the
GEIS.

� Thermal plume barrier to migrating fish.  Based on information in the GEIS, the
Commission found that:

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

The staff has not identified any new and significant information during its independent
review of the PNPS ER, the site visit, the scoping process, evaluation of other available |
information, or consideration of public comments.  Therefore, the staff concludes that there |
would be no impacts of thermal plume barriers to migrating fish during the renewal term
beyond those discussed in the GEIS.

� Distribution of aquatic organisms.  Based on information in the GEIS, the Commission
found that:

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

The staff has not identified any new and significant information during its independent
review of the PNPS ER, the site visit, the scoping process, review of monitoring programs, |
evaluation of other available information, or consideration of public comments.  Therefore, |
the staff concludes that there would be no impacts on larger geographical distribution of |
aquatic organisms during the renewal term beyond those discussed in the GEIS.  Minor, |
localized effects of thermal discharge on submerged aquatic vegetation are discussed in |
Section 4.1.3. |
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� Gas supersaturation (gas bubble disease).  Based on information in the GEIS, the
Commission found that:

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

Several incidents of gas bubble disease occurred at PNPS in the mid 1970s (Lawton et al:,
1986).  In response to these incidents, a fish barrier net was installed in the discharge canal
to lessen the magnitude of the mortality events, should supersaturated conditions occur in
the discharge.  There have been no additional incidents of gas bubble disease since that
time, and the fish barrier net has been removed from the discharge canal and is currently
stored on site.

The staff has not identified any new and significant information during its independent
review of the PNPS ER, the site visit, the scoping process, review of monitoring programs,|
evaluation of other available information, or consideration of public comments.  Therefore,|
the staff concludes that there would be no impacts of gas supersaturation during the
renewal term beyond those discussed in the GEIS.

� Low dissolved oxygen in the discharge.  Based on information in the GEIS, the
Commission found that:

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

The staff has not identified any new and significant information during its independent
review of the PNPS ER, the site visit, the scoping process, review of monitoring programs,|
evaluation of other available information, or consideration of public comments.  Therefore,|
the staff concludes that there would be no impacts of low dissolved oxygen during the
renewal term beyond those discussed in the GEIS.
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� Losses from predation, parasitism, and disease among organisms exposed to sublethal
stresses.  Based on information in the GEIS, the Commission found that:

These types of losses have not been found to be a problem at operating nuclear
power plants and are not expected to be a problem during the license renewal term.

The staff has not identified any new and significant information during its independent
review of the PNPS ER, the site visit, the scoping process, evaluation of other available |
information, or consideration of public comments.  Therefore, the staff concludes that there |
would be no impacts of losses from predation, parasitism, and disease among organisms
exposed to sub-lethal stresses during the renewal term beyond those discussed in the
GEIS.

� Stimulation of nuisance organisms.  Based on information in the GEIS, the Commission
found that:

Stimulation of nuisance organisms has been satisfactorily mitigated at the single
nuclear power plant with a once-through cooling system where previously it was a
problem.  It has not been found to be a problem at operating nuclear power plants
with cooling towers or cooling ponds and is not expected to be a problem during the
license renewal term.

The staff has not identified any new and significant information during its independent
review of the PNPS ER, the site visit, the scoping process, evaluation of other available |
information, or consideration of public comments.  Therefore, the staff concludes that there |
would be no impacts of stimulation of nuisance organisms during the renewal term beyond
those discussed in the GEIS.

� Noise.  Based on information in the GEIS, the Commission found that:

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

The staff has not identified any new and significant information during its independent
review of the PNPS ER, the site visit, the scoping process, evaluation of other available |
information, or consideration of public comments.  Therefore, the staff concludes that there |
would be no impacts of noise during the license renewal term beyond those discussed in the
GEIS.
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The Category 2 issues related to cooling system operation during the renewal term that are
applicable to PNPS are discussed in the sections that follow, and are listed in Table 4-2.
Additionally, PNPS operations are not expected to affect any marine mammals.

Table 4-2.  Category 2 Issues Applicable to the Operation of the 
PNPS Cooling System During the Renewal Term

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

GEIS
Sections

10 CFR
51.53(c)(3)(ii)

Subparagraph
SEIS

Section

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

Entrainment of fish and shellfish in early life stages 4.2.2.1.2 B 4.1.1

Impingement of fish and shellfish 4.2.2.1.3 B 4.1.2

Heat shock 4.2.2.1.4 B 4.1.3

4.1.1 Entrainment of Fish and Shellfish in Early Life Stages

For plants with once-through cooling systems such as PNPS, entrainment of fish and shellfish in
early life stages into nuclear power plant cooling water systems is considered a Category 2
issue, thus requiring a site-specific assessment for the license renewal review.  The staff |
reviewed the PNPS ER, visited the site, consulted with Federal and State resource agencies,
reviewed the applicant's existing NPDES permit and existing literature related to fish and|
shellfish populations of Cape Cod Bay, and considered public comments with particular regard|
to entrainment studies conducted at the PNPS.

Section 316(b) of the Clean Water Act of 1977 (CWA), common name of the Federal Water
Pollution Control Act, requires that the location, design, construction, and capacity of cooling
water intake structures reflect the best technology available for minimizing adverse
environmental impacts (33 U.S.C. 1326).  Entrainment of fish and shellfish into the cooling water
system is a potential adverse environmental impact that can be minimized by the use of best|
technology available.  Licensees may be required as part of the NPDES permit renewal to alter|
the intake structure, redesign the cooling system, modify facility operation, or take other|
mitigative measures.  Licensees must comply with Section 316(b) of the CWA.  However, EPA’s|
316(b) Phase II Rule has been suspended and compliance with the rule is currently based on|
EPA’s best professional judgment.|
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4.1.1.1   Environmental Monitoring

The potential impacts to the marine environment have been actively monitored since the station
first went on line in 1972.  The majority of the monitoring program has been conducted in
response to requests of Massachusetts Department of Environmental Protection (MDEP) and |
the environmental monitoring and permitting requirements of the facility’s NPDES permit from
the EPA.  As of the writing of this Supplemental Environmental Impact Statement (SEIS), a total
of 67 semi-annual reports has been developed by the owners of PNPS addressing all aspects of
the nearshore environment surrounding PNPS, including impingement, entrainment, marine
fisheries, plankton, aquatic plants, the benthic community, temperature and oceanographic
studies, and mitigation strategies.  The 316 demonstration report (ENSR 2000) contains a
detailed overview of the studies that were performed through 1999.

Marine algal studies were conducted periodically from the mid 1970s, up through the late
1990s, primarily to evaluate impacts of the thermal discharge on algal species, in particular Irish
moss (Chondrus crispus).  Studies of the benthic fauna, including the American lobster
(Homarus americanus), were conducted from the early 1970s up through the late 1980s, while
plankton studies were conducted primarily in the mid 1970s.  Several temperature and
oceanographic studies have also been conducted by the applicant throughout the operating
history of PNPS.  Thermal plume studies have included dye studies, boat-based thermal plume
surveys, and aerial infrared surveys.  These studies were used as input to develop a thermal
plume model.  Several studies of the current structure and velocities in the immediate area
surrounding PNPS have also been conducted by the applicant, universities, and Federal
government agencies (ENSR 2000).

Monitoring of marine fisheries in the area surrounding PNPS has taken place since the early
1970s.  Many of these studies were performed by the Massachusetts Division of Marine
Fisheries (MDMF) and have included overflights of the nearshore environment; diving surveys;
sampling including bottom trawling, gill netting, and haul seining; and recreational creel surveys
(ENSR 2000).  In addition, several species-specific studies have been performed to evaluate
impacts to winter flounder (Pseudopleuronectes americanus), cunner 
(Tautogolabrus adspersus), and rainbow smelt (Osmerus mordax).

For the past 11 years, annual area-swept surveys have been conducted in the form of trawls to |
assess the population status of the winter flounder stock in northwestern Cape Cod Bay, as this
species is very important to commercial and recreational fishermen in the area and the waters
around PNPS serve as a spawning, nursery, and feeding grounds (MRI  2005a).  The studies
were initially conducted by the MDMF.  More recently, the work has been conducted by Marine
Research, Inc. (MRI) under contract to PNPS.   The target approach for each of these surveys
is at least 84 tows, of at least 30 minutes in duration (MRI  2005a).
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For the 2005 sampling event, 75 tows were completed between mid April and early May,
resulting in a total catch of 4206 winter flounder.  Population size (expressed as instantaneous
absolute abundance) was determined using an area/density approach.  After accounting for
efficiency of the sampling gear, estimates of winter flounder abundance in the study area were
approximately 126,000 adults and 230,000 total winter flounder (MRI  2005a).  These 2005|
abundance estimates were less than 50 percent of the corresponding means for the 1995-2004|
time series.  However, this decline may be due, in part, to the natural and fishing induced|
decline in the strong 1997 and 1998 year classes (MRI  2005a).|

Larval transport studies were conducted in May 2000, May 2002, and May to June 2004 for the|
purposes of determining the flux of winter flounder larvae moving along the coast and the flux of
winter flounder larvae entering PNPS through entrainment (ENSR and MRI  2005).  The studies
consisted of larval sampling at five offshore locations in Cape Cod Bay and entrainment|
sampling in the discharge canal.  Water velocity measurements were also conducted at various
locations to correlate larval density with water movements.  Sampling in 2004 included two|
larval-sampling surveys conducted on May 26-27 and June 3-4 (ENSR and MRI  2005). |

In 2000, entrainment rates up to 5 percent were observed for stage 4 winter flounder larvae
while the entrainment rates for all other larvae were less than 1 percent (ENSR and MRI  2000).
Of the four surveys conducted for the 2002 winter flounder entrainment study, stage 4 larval|
entrainment rates were 4 percent in one survey and less than 1 percent in another, and the|
entrainment rate for the other two surveys could not be calculated due to the fact that no stage
4 larvae were collected in the open water stations.  Two of the surveys also showed relatively|
high entrainment rates for stage 3 larvae (26 percent and 3 percent), whereas the remainder of
the larval stages had an entrainment rate of less than 1 percent(ENSR and MRI  2002).  The|
2000 and 2002 reports state that the periodic high entrainment rates observed for stages 3 and
4 larvae were likely due to difficulties in collecting the stages 3 and 4 larvae, as these larval
stages generally are associated with the bottom sediments (ENSR and MRI 2000, 2002).  For|
example, the 2002 study included an evaluation of larval sampling methods that found that|
densities of stage 3 larvae in samples from a bottom sled were 10 times higher than in net|
samples from higher in the water column.  However, the bottom sled was not used for the|
sampling to calculate entrainment rates in 2000 and 2002.  As a result, the stages 3 and 4 larval|
transport values calculated for the bay in those years may underestimate actual values by|
approximately an order of magnitude and may similarly overestimate the percentages of stage 3|
and 4 larvae entrained (ENSR and MRI 2000, 2002).|

|
The surveys used plankton nets to sample the water column from two layers, surface to mid-|
depth and mid-depth to near-bottom.  In addition, a bottom sled rigged with a net was used to|
sample the epibenthic layer closer to the bottom than the other nets could be towed.  During the|
first survey, the sled was damaged in the third of four sampling events. As a result, bottom|
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samples were not obtained for two of the four sampling locations in the third event, and no |
bottom samples were collected with the sled in the fourth sampling event.  When calculating |
larval transport, the net samples from the mid-depth to near-bottom interval were used for the |
deepest water column interval in place of these missing sled data.  Because stage 4 larvae tend |
to remain near the bottom, the sled samples routinely yielded the highest counts of these larvae. |
Consequently, the reduced bottom sled samples in the first survey likely resulted in an |
underestimation of the density of stage 4 larvae in the bay and an overestimation of entrainment |
when the estimated larval transport was used to calculate the percentage entrained (based on |
the number of larvae entrained in a day divided by the number of larvae carried past PNPS in |
the net longshore current).  The sled was repaired and used to collect bottom samples at all |
stations and in all events of the second survey one week later.  The second survey collected |
almost 14 times as many stage 4 larvae in the bay as the first survey, resulting in a percentage |
entrained of 0.44 (ENSR and MRI  2005). |

Results from the most recent entrainment sampling in 2004 indicate that PNPS likely entrains a |
small percentage (less than 2 percent) of stages 1, 2, and 3 winter flounder larvae |
(ENSR and MRI  2005).  Results for stage 4 winter flounder larvae were mixed, with one of the
surveys indicating almost a 20-percent entrainment rate and the other survey indicating less |
than 1 percent entrainment.  The report discussing the results of the 2004 study |
(ENSR and MRI 2005) attributed the exceptionally high percentage of stage 4 larvae collected |
in the first survey to difficulties with the sampling equipment in conjunction with the benthic |
lifestyle of stage 4 larvae. |

|
According to the authors, the results of the 2004 study were similar to those of 2000 and 2002 |
in indicating that overall there appeared to be a consistent net flow of water and winter flounder |
larvae to the south in near shore waters off PNPS.  They also concluded that less than 0.1
percent of the net volumetric flow of water in western Cape Cod Bay offshore of PNPS and |
within 6 mi of the shoreline passes through PNPS, and they estimated that the amount of winter |
flounder larvae in northwestern Cape Cod Bay entrained by PNPS is less than 1.3 percent of |
the net larval transport (ENSR and MRI  2005).

Through the early years of operation of the PNPS, cunner have had relatively high entrainment
rates based on comparisons to other species entrained at PNPS.  A tagging study was initiated
in 1990 to evaluate the absolute abundance of this species in the PNPS area, as the near shore 
waters around the plant serve as spawning, nursery, and adult feeding grounds.  The data,
although not conclusive, indicated that the PNPS has a minor effect on recruitment success to
the local population (Lawton et al. 2000a).

Rainbow smelt have periodically had high impingement rates throughout the history of PNPS
based on comparison to other species impinged at the plant.  After a large impingement event in
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1978, a study was initiated to obtain site-specific population data in order to assess impacts on
the local smelt population.  This study was focused on the Jones River, which is the principal
spawning ground for smelt in the Plymouth area.  This study evaluated egg production,
population structure and size, as well as the degree of parasitic infestation in the stock.  Based|
on this study, the spawning stock abundance for the Jones River population was calculated to|
have been 4.18 x 106 adult smelt in 1981.  Comparison of these population data to impingement|
data at PNPS indicated that PNPS had reduced the Jones River spawning population by less
than 1 percent (Lawton et al. 1990).  The Jones River spawning run along with other runs in the
western North Atlantic have been depressed for many years.  According to the MDMF, the
Jones River population is still at depressed levels (Chase 2006).

4.1.1.2 Entrainment Monitoring

Entrainment sampling was initiated in 1974 and was initially conducted twice per month from
January to February and from October to December and conducted weekly from March through
September.  During these events, sampling was conducted in triplicate.  Beginning in 1994, the
sampling program was modified to focus on better temporal coverage.  During the January to
February and October to December time periods, samples are collected every other week on
three separate days for a total of approximately six samples per month.  During the March
through September time frame, three separate samples have been collected every week for a
total of approximately 12 samples per month (Normandeau 2006a).|

Entrainment sampling is conducted by suspending a 60-centimeter (cm) (2-ft) diameter plankton|
net (with flowmeter) in the discharge canal approximately 30 meters (m) (98 ft) from the
headwall.  Typically a standard mesh of 0.333 millimeters (mm) [0.013 inches (in.)] is used, with
the exception of the late March through late May time period, when a 0.202-mm (0.007-in.)
mesh is used to capture early stage larval winter flounder.   The sampling period typically
ranges from 8 to 30 minutes depending upon the tide; the higher tide requiring a longer interval
due to lower discharge stream velocities.  The target is to sample a minimum quantity of 100 m3

(3531 ft3) of water.  Upon termination of the sampling period, samples are preserved in 10
percent formalin prior to laboratory identification and enumeration (Normandeau 2006a).|

Sixty-three different fish species have been collected over the last 30 years of entrainment|
monitoring at PNPS (Table 4-3) (Normandeau 2006a).  Additionally, Irish moss spores have|
been identified in entrainment samples.

In this area of Cape Cod Bay, there are three primary spawning seasons:  winter to early spring,
late spring to early summer, and late summer to autumn.  Many of the species that spawn
during the winter to early spring period have demersal, adhesive eggs that are not normally
entrained, and as a result, more species are typically represented by larvae than by 
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Tabla 4-3. Species Entrained or Impinged During the Operalirlg History of PNPS 

Species Common Name Scientific Nama 

aUlgatorfish A$pidOphorolde~ monopteryglus E 
alewife A/o~a pSaudol1arangus , 
Amarlcan eel Anguilla rostrata E. , 

Amarlcan plaice Hippoglosso!des plstesso!des E. , 

American shad A/oss sepidissime , 
.O<ho", Anchoa spp. E 
AUantic cod Gadus morhue E. , 

Atlantic hen1ng C/upeas heuJflgus E. , 
AUantic mackerel Scomber scombros E. , 

Atlantic menhaden Brevoot1is IyrBnnus E. , 
AUantic moonfish Serene salaplnnls , 
Atli'Ir1tic needlefish Slrongy/unJ marina E 
Adantic seasnail Uparls at/anticus E. , 

AUantic sllverside Manidis menidia E. ' 
Adantic tomcod Microgadus lomcod E. ' 
bay anchovy Anchoa mJlchIIN E. ' -- PI'Iacanlhus arenetUIJ , 
."" ruff Centrolophon.;~ nIg&r , 
black sea bass Cenfropristis striata E. ' 
black spotted stid<leback GastorosIaus wheal/and! , -- AIosa aestivBl/s , 
bluefish Poma/omus .saIIatrll/ , 
bulterflsh PepriIus lriacanlhus E. , 

"""'" ... Conger OC6ankus E 
~~ T(lI.JIO(JOIabru~ adspersus E. , 

roo> ero.m. """'" E 
nying gumard D8CIyIopIarus YOIitan" , 
fourbeard rocJdlng £nche/yopus clmbrius E. , 

fourspina stickleback Apeitas qu9dracus , 
fourspot noundef Para/ichlhys obIongu" E. , 
gizzard shad Dorosoma capadlanum , 
goldan rednsh Sabas/as norveg/cus E 
goosefish Lophius errwricanus E. , 
gn.Jbby MYOl/acephalus aenoous E. , 
gulf snailHsh Liparis cohenl E 
a",lf Stream Hounder Cilharichlhys arctifroos , 
"''''''''' Melenogrammus tHJ{J/afinus E 
hakes Urophycis spp. E. , 

hogchoker TrineC/as maculBlus E. , 
killifish Fundulus spp. E 
little skale Laucoraja erinacea , 
longhorn sculpin Myel/acephalus OClodflCflmspirtOSln E. , 
lurnpfish Cydoptarus /tJmpus E. , 

mummichog Fundulus helaroclitus E. , 
r1(lf1hem kingfish MenticirThus $aJrlltilis E. , 
r1(lf1hem pipefish Syngnalhus fu= E. , 

"""""'" pulfm Sphooroides macula/us E. , 
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Species Common N.me 

nortl1em seamOln 
ocean pout 
orangltfilefish 
Weitzman's. peartOOe 
plan..nead filefi.., 

~"'. 
radiated s.hann~ 
rambowsmelt 
ri.<erhening 
rock gunnel 
roond scad 
sud lance 
s.c<Jlpns 
~, 

sea raven 
seaboard goby 
searotins 
"'or!IlQm s.culpOn 
5i~rha~ 

5i~ r.rag 

5i~rSldes 
smalmouth lIouooo 
omooIh ctogish 
omooIh 1I0lJnder 
snaillishes 
sna~blenny 

SoP"Iy 00gfi.., 

'"' striped bass 

striped c..sk eel 
striped kiMish 
striped .... "'bins 
summer flounder 

.'" 1hreesp;ne stickleback 
wealdish 
.... Meperc/l 
..... l"Id<Mp!Ine 
"';nler floonder 
....mlerskale 
'MIch lIounder -",,-
~1owIa~ nounde< 

",K 
E: Entrained (1975·2005) 
I: Impinged (1980-2005) 

Tabl~ 4.". (con1,j) 

ScientifIC Name 

PrionoIIJS~~ 

Z~ ameri:anu! 

AlIl9tlIs sdloepIi 
Malroli:u! \f'$'!mani 
Monacan/III!. lrI~pJdu~ 

PoIIachNs VillI» 

Uivaria .iJbIIdtm1la 
O!IIWU! mordax 
Absa sw. 
PhoIi~ gilllllfl/lUs 
Etumeu! ~s 
Ammodyt ... "" 
Myo.ocephakl! "pp. 
StfJoolomla chIy~ops 
Hemitjlterus a __ .;;allYs 
Gob.i::>scma gins/wrgi 
PrionoIus spp. 
Myoxocephakls swpius 
Mfl</UIxIIJ~ biii>e",# _ ... 
MlNIIdi<lspp 
Etopu! mtroslom!a 
Mu~lBIus canis 
PIf/I11"<)?«/es pettnami 
U~ris spp. 
Lu~s IIImrxeUJeloorli! 
Squall. ao;anfflus 
Lehslomu. x&n!ll..-u. 
MQI"OJl$ ~axalih 
Ophidion matg"inalum 
FunduliJ~ maj;l1is 
PrionoIIJS evo/a/lS 
Parat;:;hlllys detllalus 
ralJloga onIDs 
GiJla-osleu. &CIINtus 
Cynosciotllll9"fis 
MQI"OJl$ amer*:a"" 
$cophfflaJmu. ;!<jlmu, 

PleIllOO«le! america",,! 
L9UCOfaja oe&Iiola 
Glyploc<>phatus CY""9/<>Ssu. 
LabtXlae 
Cryplacan!hodes tnilCullllus 
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eggs during this time period (Normandeau 2006a).  During the 2005 winter to early spring |
season (generally January to April), egg collections are dominated by Atlantic cod (Gadus
morhua), while larvae collections are dominated by the sand lance (Ammodytes americanus)
(Normandeau 2006a).  In 2004, the sand lance also dominated the larvae collection while the |
egg collection was dominated by American plaice (Hippoglossoides platessoides), followed by
Atlantic cod (MRI  2005b).

The late spring to early summer season is typically the most active reproductive period among
the temperate fishes in the PNPS area (Normandeau 2006a).   In both the 2004 and 2005 late |
spring to early summer seasons (May to July), the egg species were dominated by tautog
(Tautoga onitis), cunner, and yellowtail founder (Pleuronectes ferruginea), while the larvae were |
dominated by winter flounder (MRI  2005a; Normandeau 2006a). |

The late summer to early autumn season in the PNPS area typically shows a decline in overall
ichthyoplankton density and number of species collected (Normandeau 2006a).  The 2004 and |
2005 late summer to early autumn seasons (August to December) are dominated by tautog,
cunner, and yellowtail flounder eggs, closely followed by fourspot flounder 
(Paralichthyus oblongus) and windowpane flounder (Scopthalmus aquosus) eggs |
(MRI  2005b; Normandeau 2006a).  In 2005, the larval collections were dominated by fourbeard |
rockling (Enchelyopus cimbrius), whereas 2004 larval collections were dominated by cunner |
with the fourbeard rockling showing a much lower entrainment percentage than in 2005 |
(MRI  2005b; Normandeau 2006a). |

According to Entergy (2006b), ichthyoplankton densities obtained in 2005 are consistent with |
the data from the 1975 to 2004 time series, with the exception of Atlantic cod and Atlantic
mackerel (Scomber scrombrus) eggs and larval winter flounder and rock gunnel 
(Pholis gunnellus).  Both the Atlantic cod egg and larval winter flounder abundance estimates
appear to have increasing long-term trends, whereas Atlantic mackerel egg and larval rock
gunnel estimates appear to be relatively low compared to historic data (Normandeau 2006a). |

Periodically since PNPS began operation, there have been periods when the rate of |
entrainment of fish eggs and larvae was unusually high relative to historical levels.  Reporting of |
these periods of exceptionally high entrainment is required by the facility’s NPDES permit. |
Identification of these occurrences was thought to be necessary so that it could be determined |
whether high ichthyoplankton entrainment rates were being caused by conditions that are |
attributable to operation of PNPS or attributable to naturally occurring high population levels in |
the bay (i.e., during spawning season) (Normandeau 2006a).  These periods of high |
entrainment levels can contribute a large proportion of the overall annual entrainment numbers |
for certain species.  For example, during the 2005 sampling season, there were 54 separate
occasions when entrainment levels were unusually high as defined by comparison to historical |
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data sets.  These included a total of 12 species of eggs and larvae, including American plaice,
Atlantic menhaden, Atlantic herring (Clupea harengus), sand lance, seasnail (Liparis atlanticus),|
winter flounder, radiated shanny (Ulcaria subbifurcata), cunner, fourbeard rockling, tautog,
Atlantic mackerel, and red hake (Urophycis chuss) (Normandeau 2006a).|

Table 4-4 presents ichthyoplankton entrainment data for six species of fish that are of concern|
in this area (cunner, Atlantic mackerel, Atlantic menhaden, Atlantic herring, Atlantic cod, and
winter flounder).  There is a high level of variability in the degree of entrainment from year to|
year.  This is also true for many other fish species entrained at PNPS (Normandeau 2006a).|

Cunner larval abundance as of 2005 continues to be below the 1981 to 2004 time series
average; however, no overall trends in the entrainment collections are apparent 
(Normandeau 2006a). |

There were high entrainment densities of Atlantic mackerel eggs from the mid 1980s to mid
1990s, but no clear trends are apparent over the last decade (Normandeau 2006a).  Abundance|
indices of mackerel larvae in the entrainment collections have dropped since 1995
(Normandeau 2006a). |

For the Atlantic menhaden, the abundance index of eggs entrained at PNPS appears to have
dropped, but there was a significant amount of variability (Normandeau 2006a).  Abundance of|
larval menhaden has varied significantly over the last few years with 2004 having the lowest
abundance on record and 2005 having a relatively high abundance (compared to the last five
years) (Normandeau 2006a).  The overall stock appears to be healthy (ASMFC 2006a).|

No trends are apparent in Atlantic herring larvae entrainment data (Normandeau 2006a). |
However, the overall stock appears to be healthy (ASMFC 2006a). |

For Atlantic cod, there are no clear trends in the abundance index of eggs and larvae.
However, there has been an increase in stock biomass and spawning biomass observed since
the late 1990s (Normandeau 2006a). |
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For winter flounder, larval  abundance in 2005 was slightly lower than the 1981 to 2004 time
series data (Normandeau 2006a), while the number of eggs entrained in 2005 was almost |
identical to that entrained in 2004 but significantly less than the quantities entrained in 2003 and
in the 1991 to 2000 time series average (Normandeau 2006a). |

In addition to ichthyoplankton, periodically American lobster larvae are also entrained at PNPS. 
In 2005, 32 lobster larvae were found in the entrainment samples.  This is the highest number of
lobster larvae collected in a single year.  In fact, up until 2005, only 46 larvae had been
collected at PNPS since monitoring began in 1974 (Normandeau 2006a).  Apparent causes of |
the high entrainment for lobsters in 2005 are unclear, but could be due to the implementation of
a security zone around the plant and, hence, a reduction in lobster fishing pressure
(Normandeau 2006a). |

4.1.1.3 Assessment of Entrainment Impact 

The staff reviewed the PNPS ER, visited the site, consulted with Federal and State resource |
agencies, reviewed the applicant’s existing NPDES permit and existing literature related to fish |
and shellfish populations of Cape Cod Bay, and considered public comments with particular |
regard to entrainment studies conducted at the PNPS.  NRC staff also consulted with Federal |
and State resource agencies that issue permits required for operation of PNPS (EPA,
Massachusetts Coastal Zone Management Office), or that have responsibility for biological
resources potentially affected by operation of PNPS (MDMF, National Marine Fisheries Service
[NMFS]) (Earth Tech 2006a; Earth Tech 2006b).

The 316 demonstration report concludes that impingement and entrainment have caused no
adverse impacts to any representative important species population or to the integrity of the
aquatic ecosystem of Cape Cod Bay (ENSR 2000).  However, EPA Region 1, in discussions
with the NRC staff, indicated that there was some debate over the conclusions of the report.
The 316 demonstration report evaluated impacts on essential fish habitat (EFH) and
representative important species including: 

• Irish moss (Chondrus crispus)
• American lobster (Homarus americanus)
• Winter flounder (Pseudopleuronectes

americanus)
• Rainbow smelt (Osmerus mordax)
• Cunner (Tautogolabrus adspersus)
• Alewife (Alosa pseudoharenqus)
• Atlantic silverside (Menidia menidia)
• Atlantic cod (Gadus morhua)
• Haddock (Melanogrammus aeglefinus)
• Pollock (Pollachius virens)

• Silver hake / whiting (Merluccius bilinearis)
• Red hake (Urophycis chuss)
• White hake (Urophycis tenuis)
• Yellowtail flounder (Pleuronectes ferruginea)
• Windowpane flounder (Scopthalmus

aquosus)
• American plaice (Hippoglossoides

platessoides)
• Ocean pout (Macrozoarces americanus)
• Atlantic halibut (Hippoglossus hippoglossus)
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• Atlantic sea scallop (Placopecten
magellanicus)

� Atlantic herring (Clupea harengus)
� Monkfish (Lophius americanus)
� Bluefish (Pomatomus salatrix)
� Longfin squid (Loligo pealei)
� Shortfin squid (Illex illecbrosus)
� Atlantic butterfish (Peprilus triacanthus)

� Atlantic mackerel (Scomber scombrus)
� Summer flounder (Paralicthys dentatus)
� Scup (Stenotomus chrysops)
� Surf clam (Spisula solidissima)
� Spiny dogfish (Squalus acanthias)
� Bluefin tuna (Thunnus thynnus)

With the exception of the winter flounder, ENSR (2000) estimated that losses due to|
entrainment at PNPS were less than 1 percent of the adult population in western Cape Cod Bay|
of five of these species: cunner, Atlantic mackerel, rainbow smelt, alewife and Atlantic|
silverside.  ENSR (2000) estimated that entrainment effects on the remaining species also were|
minor. Since the publication of the 316 report in 2000, Entergy has continued to evaluate in|
detail the effects of entrainment and impingement on six species:  cunner, Atlantic mackerel,
Atlantic menhaden, Atlantic herring, Atlantic cod, and winter flounder.  Winter flounder, herring,|
and cod were selected because they are commercially and recreationally important in the area,|
while cunner, mackerel, and menhaden were selected because they historically have had high|
entrainment and impingement rates (Normandeau 2006a).|

|
Entergy commonly uses the equivalent adult procedure (Goodyear 1978) to evaluate effects of
entrainment and impingement on local fish populations.  This methodology applies estimated
survival rates to eggs and larvae that have been lost to entrainment and impingement to
calculate the number of adult fish that might have been recruited to the local populations|
(Normandeau 2006a).   Many assumptions are included in the equivalent adult procedure, and|
uncertainty is inherent in the process.  For example, it is conservatively assumed that no eggs|
or larvae survive entrainment, that the fish population is in equilibrium (each female replaced |
only herself and one male), and that no density-dependent compensation (increased survival|
and fecundity) occurs among unaffected individuals as a result of reduced competition|
(Normandeau 2006a).|

|
For cunner, the numbers of equivalent adults lost to entrainment have been well below the|
mean for the 1980 to 2004 time series over the last four years and have declined in comparison|
to historical data (Normandeau 2006a).  There is no management of the cunner fishery;|
consequently, landings data and stock status information are limited.  Based on an analysis by|
Normandeau (2006a), cunner appear to be abundant in the vicinity of PNPS, and the loss to the|
local adult population due to entrainment by PNPS appears to be less than 1 percent.|

Atlantic mackerel equivalent adult numbers tend to follow the same trend as cunner
(Normandeau 2006a).  The loss to the local population due to entrainment and impingement by|
PNPS appears to be less than 1 percent (Normandeau 2006a).  As of the 1999 stock|
assessment, the spawning stock biomass (SSB) was believed to be at historically high levels
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(Normandeau 2006a).  Based on the 2006 stock assessment, the northwest Atlantic mackerel |
stock is considered to be healthy (NEFSC 2006).

For Atlantic menhaden, there is significant variability in year-to-year numbers of eggs and larvae |
entrained (Normandeau 2006a).  The Atlantic menhaden stock is considered to be healthy |
(ASMFC 2006a), and based on the 2005 Pilgrim monitoring data, the loss to the stock due to |
entrainment by PNPS appears to be less than 1 percent (Normandeau 2006a). |

The number of Atlantic herring equivalent adults lost to entrainment increased in 2005, |
exceeding the 25-year mean for the first time since 2000 (Normandeau 2006a).  The Atlantic |
herring stock is considered to be healthy (ASMFC 2006a), and based on the 2005 Pilgrim |
monitoring data, the loss to the stock due to entrainment by PNPS appears to be significantly
less than 1 percent (Normandeau 2006a). |

Atlantic cod entrainment losses of equivalent adults in recent years (2001 to 2005) have been |
above the 25-year mean (Normandeau 2006a).  Less recent stock assessments have indicated |
that the stock is depressed (Fahay et. al. 1999).  However, Normandeau (2006a) concluded that |
the numbers of equivalent adults entrained at PNPS are low relative to recent landings
information for the Cape Cod Bay area.

The winter flounder is a species of significant commercial and recreational value in the area and
has been intensively studied at PNPS.  The 316 demonstration report (ENSR 2000) utilized
three procedures to evaluate the significance of entrainment losses on the local population:  the |
Stone and Webster model, equivalent adult analysis, and the Risk Analysis Management
Alternative System (RAMAS) model.  ENSR (2000) concluded that the conditional mortality from |
entrainment is uncertain but is less than 5 percent.

The Stone and Webster Model is a life cycle model used to evaluate potential PNPS effects on |
the winter flounder population in Cape Cod Bay.  The model was used to simulate the |
population over a 40-year period under two scenarios: without the presence of PNPS, and with |
the presence of PNPS and its associated mortality due to entrainment and impingement.  Based |
on comparison of the results, a 3 percent reduction in the adult winter flounder population in |
Cape Cod Bay was conservatively predicted (ENSR 2000). |

Figure 4-1 presents a summary of the numbers of equivalent adult winter flounder estimated to |
have been removed from the local stock over the last 25 years as a result of entrainment and |
impingement of eggs and larvae at PNPS.  As can be seen from this figure, the numbers of |
equivalent adult winter flounder potentially removed from the local stock over the last two years |
are the second and third highest levels observed at PNPS.  This contrasts with near record low
levels observed in 1999, 2000, and 2003.
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Comparison of the equivalent adult numbers to the area-swept population estimates may
provide an indication of effects on the local stock of winter flounder.  Normandeau (2006a)|
compared recent estimates of the loss of age 3 adults (age at which flounder become sexually
mature) using the equivalent adult method to the total numbers of adult winter flounder in the|
area derived from the area-swept population estimates.  As can be seen from Table 4-5, the|
predicted losses from the local stock due to entrainment and impingement at PNPS as a|
percentage of the estimated number of adults range from less than 0.5 percent to approximately|
12 percent.

An estimate of the potential loss of the 2003 year class due to entrainment and impingement will
be estimated upon conducting the 2006 area-swept surveys, results of which were not available|
to the NRC staff at the time of the preparation of this SEIS.  However, an estimate of the|
potential losses can be derived by comparing the equivalent adult loss to the average of the
numbers estimated by the area-swept surveys.  Based on the 2005 entrainment and|
impingement data, there was a loss of 29,852 equivalent adult fish.  Comparison of this estimate|
to the average area-swept estimate for the last three years indicates a 16.4 percent take of the
local population (Normandeau 2006a).|

The loss estimates presented in Table 4-5 contrast with other estimates.  For instance the|
RAMAS model was also run as an alternative means of assessing effects to the local winter
flounder population from entrainment and impingement.  This analysis indicated that stock|
reductions ranging from 2.3 to 5.2 percent might occur as a result of entrainment at PNPS
(Normandeau 2006a).|

Based on the larval transport studies described in Section 4.1.1.1, the amount of winter flounder
larvae (based on all four larval stages combined) in northwestern Cape Cod Bay entrained by|
PNPS is estimated at less than 1 percent of the net larval transport (ENSR and MRI  2005). 
Estimates of loss due to entrainment of stages 3 and 4 larvae have ranged up to 20 percent of
the net larval transport for those stages; however, there were several methodological difficulties,
as discussed in Section 4.1.1.1, which impart a high degree of uncertainty to these estimates
(ENSR and MRI 2005).
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Figure  4-1.  Equivalent Adult Summary of Entrained and Impinged Winter 
Flounder from PNPS (Source: Normandeau 2006a) |

Table 4-5.  Equivalent Adult Losses of Winter Flounder |

Year |Predicted Numbers of |Year Trawl |Estimated Numbers |Predicted |
Entrainment/ |Age 3 Adults Lost |Data | of Adults in |Age 3 Adults Lost |
Impingement |Due to |Collected |Western Cape Cod |as Percent of |

Data Collected |Entrainment and |
Impingement* |

|Bay** | Estimated Number |
of Adults |

1997 |27,398 |2000 |464,176 |5.9 |
1998 |48,483 |2001 |400,182 |12.1 |
1999 |1,615 |2002 |476,263 |0.3 |
2000 |2,275 |2003 |262,604 |0.9 |
2001 |16,883 |2004 |157,532 |10.7 |
2002 |12,450 |2005 |126,117 |9.9 |

    *Numbers of age 3 adults predicted based on the equivalent adult approach.  Values shown are |
averages of results from the different procedures used to estimate equivalent adult numbers. |
**Estimated abundance of adults (age 3 and older and >280 mm total length) based on area-swept |
surveys by trawl in spring. |
Source of values: Adapted from Normandeau 2006a |
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Geographical range of the local winter flounder population is a key consideration in evaluating
the extent of impacts of entrainment at PNPS.  Winter flounder in the PNPS area are managed
as the Gulf of Maine stock complex; however, more localized populations may exist, as adults
express a high degree of spawning site fidelity, and spawning populations can be highly|
localized (Nitschke et al. 2000, Lawton et al. 1999a, Lawton et al. 2000b). 

According to the Atlantic States Marine Fisheries Commission (ASMFC) (2006a), the Gulf of|
Maine winter flounder population is healthy.  The 2003 Regional Stock Assessment noted that
recruitment to the stock has been near or above average since 1995 (NEFSC 2003).  The 2005
stock assessment (NEFSC 2005) concluded that the stock is not overfished and overfishing is
not currently occurring, but also noted that there is considerable uncertainty in the current
estimates of fish mortality and SSB.  This contrasts with data collected by MDMF and the NMFS
that indicate a sharp decline in stock abundance over the last several years (as measured by
catch per unit effort) (Figures 2-9 and 2-10).|

The area-swept data for winter flounder (MRI  2005a), which are collected in northwestern Cape|
Cod Bay in the waters surrounding PNPS, can provide an estimate of the status of local stocks. 
As can be seen from Figure 2-9, the annual abundance estimates have steadily decreased from
2002.  These data also track the NMFS and MDMF data noted above, perhaps suggesting that
the decline observed in Cape Cod Bay is not exclusive to the PNPS area |
(MRI  2005a).

An independent analysis conducted by Szal (2005), a biologist with MDEP, calculated the
entrainment loss of adult winter flounder, using age 4 equivalent adults and local population
estimates from the area-swept surveys.  The average loss of age 4 equivalent adults over the
10-year period ending in 2004 was approximately 6 percent.  The maximum loss of age 4
equivalent adults over this time period was observed in 2004 and estimated to be 20 percent
(Szal 2005).

Stocks of rainbow smelt in Massachusetts are significantly depressed compared to historical
levels (Chase 2006).  However, entrainment of rainbow smelt eggs is not expected to be a
significant concern at PNPS because rainbow smelt are riverine spawners, and eggs reaching|
the bay and PNPS would not be viable due to ambient salinity levels surrounding PNPS that are|
greater than lethal tolerance levels of the eggs (ENSR 2000).  Based on an analysis of data|
from the 1970s, entrainment of smelt larvae at PNPS would account for significantly less than 1
percent of the local smelt population (ENSR 2000).  Even considering recent declines in the
Jones River population, the impacts of entrainment on rainbow smelt populations would likely be|
minimal (ENSR 2000).
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4.1.1.4 Summary of Entrainment Impacts

Due to the lack of recent information describing the status of several local populations, it is |
difficult to quantify entrainment impacts.  Effects of entrainment on winter flounder likely affect
only the local population.  Historical data have indicated no clear correlation between
entrainment rates at PNPS and Gulf of Maine stock trends.  However, available data indicate
that there are high levels of larval entrainment at PNPS, with particular concern being the high
larval entrainment rates for late-stage larvae (stages 3 and 4).  Based on the decline of the local
population, the percentage take of the local population, and the considerable uncertainties in
the stock status, the staff’s conclusion is that continued operation of PNPS would have a
MODERATE impact on the local winter flounder population due to entrainment over the course
of the license renewal term.  However, the staff has concluded that continued operation of
PNPS during the renewal term would have a SMALL to MODERATE impact on the overall Gulf
of Maine winter flounder stock as well as on all other marine aquatic resources due to
entrainment.

Due to the potential for impacts on marine aquatic resources in Cape Cod Bay over the course
of the license renewal term, additional mitigation measures may further reduce entrainment
impacts.  Section 4.1.4 of this SEIS discusses the potential mitigation measures that may be
applicable to PNPS.  Additionally, EPA’s evaluation of the PNPS NPDES permit renewal |
application would likely address any applicable site-specific mitigation measure that may reduce |
entrainment impacts.

4.1.2 Impingement of Fish and Shellfish

For plants with once-through cooling systems, such as PNPS, impingement of fish and shellfish
on traveling screens is considered a Category 2 issue, thus requiring a site-specific assessment |
for license renewal review.  To assess impingement impacts the staff independently reviewed |
the PNPS ER, visited the site, consulted with Federal and State resource agencies, reviewed
the applicant's existing NPDES permit and existing literature related to fish and shellfish
populations of Cape Cod Bay, and considered public comments. |

Section 316(b) of the Clean Water Act of 1977 (CWA), common name of the Federal Water |
Pollution Control Act, requires that the location, design, construction, and capacity of cooling |
water intake structures reflect the best technology available for minimizing adverse |
environmental impacts (33 U.S.C. 1326).  Entrainment of fish and shellfish into the cooling water |
system is a potential adverse environmental impact that can be minimized by the use of best |
technology available.  Licensees may be required as part of the NPDES permit renewal to alter |
the intake structure, redesign the cooling system, modify facility operation, or take other |
mitigative measures.  Licensees must comply with Section 316(b) of the CWA.  However, EPA’s |
316(b) Phase II Rule has been suspended and compliance with the rule is based on EPA’s best |
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professional judgment.  Entergy is currently conducting a Comprehensive Demonstration Study|
(CDS) as part of the 316(b) evaluation.  This study is due to the EPA by January 2008. |

4.1.2.1 Impingement Monitoring

Impingement sampling consists of monitoring three scheduled screen-wash periods each week
throughout the year.  The screens are not continuously turned.  However, in general they are
turned for 8 hours prior to conducting the impingement sampling.  If the screens were turned
prior to sampling, a 60-minute sample is obtained.  If the screens were not turned prior to arrival
of the sampling crew, a 30-minute sample is scheduled (Normandeau 2006b).  While the|
screens are turning, low- and high-pressure sprays continuously rinse debris and organisms off
the screens into a sluiceway, which is sampled by inserting a stainless steel collection basket
into the sluiceway entrance adjacent to the traveling screens.  Fish are considered to be alive if
opercular movement is noted and there are no obvious signs of injury.  However, Entergy has|
not conducted any latent mortality studies.  Living fauna are noted and measured for total length|
and then returned to the sluiceway.  Dead or injured specimens are preserved for later analysis
in the lab (Normandeau 2006b).|

After being rinsed off of the screens and being washed into the east sluiceway, all debris and
organisms are diverted via a seamless concrete sluiceway into the intake embayment,
approximately 300 feet (ft) from the screens.  A re-impingement study was attempted in the
early 1980s, but due to methodological difficulties, the study was never completed.  During
storm events, a portion or all of the flow from the screens is diverted to the discharge canal via
the west sluiceway.

Impingement rates are calculated by dividing the number of individuals of a given species that
are collected by the number of hours in the collection period.  If impingement rates of greater
than 20 fish per hour are noted, additional samples are collected.  If impingement rates continue
to be elevated after the second sampling period then the plant operator is notified and advised
to leave the screens operating until further notice (Normandeau 2006b).|

Since 1980, a total of 73 species of fish has been collected in the impingement sampling 
(Table 4-3) (Normandeau 2006b).  In 2005, impingement samples were collected for a total of|
440 hours spread out over the entire year.  Over 300,000 fish consisting of 38 species were
collected (Normandeau 2006b).  Atlantic menhaden, Atlantic silverside (Menidia menidia),|
rainbow smelt, winter flounder, and Atlantic tomcod (Microgadus tomcod) accounted for 98
percent of the annual total of impinged fish (Normandeau 2006b).  Atlantic menhaden were the|
most dominant at 97 percent, followed by Atlantic silverside (3.8 percent), rainbow smelt (1.3
percent), and winter flounder (1.2 percent) (Normandeau 2006b).  Approximately 23,000|
invertebrates representing 18 taxa were also collected.  Sevenspine bay shrimp (Crangon
septemspinosa) was the dominant taxon, followed by cancer crabs (Cancer spp.) and then
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American lobster (Normandeau 2006b). |

Atlantic menhaden impingement rates in 2005 were 25 times greater than the historical mean |
(Table 4-6).  Impingement rates for Atlantic silversides in 2005 were similar to the historical |
mean.  Winter flounder and rainbow smelt were impinged at rates of almost 3 times and 2 times,
respectively, their historical means (Table 4-6).  Impingement rates for winter flounder have |
been steadily increasing since the late 1990s (Normandeau 2006b).  There was a sharp drop in |
rainbow smelt impingement rates in 2000, but other than that, impingement rates have
remained at relatively consistent levels since the 1990s.  Impingement data for the Atlantic
tomcod in 2005 were approximately six times greater than the historical mean and is the second |
highest impingement rate in the history of PNPS (Normandeau 2006b). |

In 2005, there were 19 impingement events (greater than 20 fish impinged per hour).  In the |
majority of these events, Atlantic menhaden and Atlantic silversides were the primary species
impinged (Normandeau 2006b). |

Generally, the smaller the amount of time an organism is impinged on a screen, the lower its |
probability of survival.  In 2005, survival of impinged organisms was higher during the 60-minute |
samples than during the 30-minute samples.  This trend is consistent with previous years
(Normandeau 2006b).  Survival of the Atlantic menhaden was low during both the 60-minute |
samples (27 percent) and the 30-minute samples (18 percent).  The Atlantic silverside had a
much greater difference in survival between the 60-minute samples and the 30-minute samples
(62 percent versus 15 percent).  Winter flounder survival averaged 96 percent when collected
during the 60-minute samples, while survival was approximately 77 percent during the 30-
minute samples.  There was also a significant difference for the rainbow smelt, with 53 percent
survival based on the 60-minute samples and no survival based on the 30-minute samples
(Normandeau 2006b).  Survival for the Atlantic tomcod ranges from 35 percent for the 30- |
minute samples to 63 percent for the 60-minute samples.  It is likely that the difference in |
survival rates between the 30 and 60-minute samples is due to the duration of screen rotation |
prior to initiation of sampling activities, as described earlier in this section.  Lower impingement |
survival rates would be expected in the 30-minute samples as organisms may be impinged on |
the screen for a longer time period prior to being washed into the sluiceway. |

|
4.1.2.2 Assessment of Impingement Impact

To evaluate the impact of these impingement losses, the NRC staff conducted an independent
analysis and evaluated the conclusions of the 316 demonstration report (ENSR 2000), the |
PNPS ER (Entergy 2006a), and recent monitoring reports developed by Entergy in fulfillment of |
NPDES permit requirements.  The 316 demonstration report (ENSR 2000) evaluated |
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impacts on representative important species and EFH.  ENSR (2000) estimated that losses due |
to impingement from PNPS were less than 1 percent of the population for each of these |
species, with the exception of cunner and rainbow smelt. |

The 316 demonstration report also concluded that impingement caused no adverse impacts to |
any representative important species population or to the integrity of the aquatic ecosystem of
Cape Cod Bay (ENSR 2000).  However, EPA Region 1, in discussions with NRC staff, indicated
that there was some debate over the conclusions of the report. 

The Atlantic menhaden and the Atlantic silverside have been the two most frequently impinged |
organisms at PNPS and have been consistently collected since PNPS went on line (Table 4-6). |
Atlantic menhaden were impinged in record numbers at PNPS in 2005, 25 times the long-term
average.  In 2005, Atlantic silversides were impinged at a rate equal to the long-term mean. |
Menhaden travel in dense schools, and juveniles and adults are frequently attracted to intake
embayments and discharge canals.  Other coastal New England power stations have observed |
several large year classes of Atlantic menhaden since 1999 (Normandeau 2006b).   The Atlantic |
menhaden stock is considered to be healthy with stable stock size and high biomass. |
Information on the stock status for the Atlantic silverside is not available; however, it is a |
species with high levels of reproduction in near-coastal environments such as the area |
surrounding PNPS. |

Atlantic menhaden is considered to be a single unit stock that undergoes extensive seasonal |
migrations north and south along the east coast of the United States.  Schools of large |
menhaden have been scarce in the New England region since the early 1990s.  Summer 2005 |
was noteworthy because it was the first time in 12 years that adult menhaden were abundant |
north of Long Island Sound.  Several New England states recorded significant menhaden-for- |
bait landings for the first time in over a decade.  In the spring of 2005, the purse-seine bait |
fishery in Massachusetts landed the highest quantity of menhaden since 1995 (ASMFC 2006b). |
The historical maximum menhaden impingement rate at PNPS in 2005 coincided with this |
notable increase in menhaden landings in Massachusetts, and both phenomena appear to |
result from the presence of abundant numbers of menhaden in Massachusetts coastal waters in |
2005. |

|
Subsequent analyses indicate that the various sources of menhaden mortality have not resulted |
in observable effects on menhaden abundance in Massachusetts waters.  An evaluation of the |
current status of the stock by the ASMFC concluded that the estimated Atlantic menhaden |
fishing mortality rate and population fecundity have values typically considered to indicate a |
healthy stock  (ASMFC 2006b).  The Atlantic menhaden stock status was classified as healthy, |
not overfished, and rebuilt as of December 2006 (ASMFC 2006c).  Also in 2006, the Population |
Dynamics Branch of the NMFS reported significant catches of large menhaden in fish traps in |
Massachusetts by mid May, and purse-seine catches for bait were reported off Massachusetts |
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in late May (NMFS 2007).  These observations were considered noteworthy by NMFS because|
(1) 2006 was the second consecutive year in which adult menhaden were reported to be|
abundant in nearshore waters of southern New England and (2) May was relatively early in the|
calendar year for adult menhaden to occur in New England waters, especially north of Cape|
Cod (NMFS 2007).  These lines of evidence indicate that the elevated numbers of menhaden|
impinged at PNPS in 2005 were in proportion to the regional increase in numbers and that the|
incremental mortality associated with impingement at PNPS has not contributed to a significant|
reduction in menhaden numbers locally or within the larger east coast population. |

|
The Atlantic tomcod is also a species that has been collected consistently at PNPS since the|
plant first went on line, although it is typically impinged at rates much less than those observed|
for the Atlantic silverside and Atlantic menhaden (Table 4-6).  However, in 2005, the|
impingement rate for the Atlantic tomcod increased by approximately five times its long-term
average (Table 4-6).  Population data are not available to evaluate the potential effects of|
Atlantic tomcod impingement by PNPS; however, ENSR (2000) concluded that it is unlikely that|
PNPS is having a significant effect on the Atlantic tomcod.

In 2005, winter flounder were impinged at a rate approximately 2.5 times the long-term mean of
917 fish (Table 4-6).  Over the last decade, the numbers of winter flounder impinged at PNPS|
have generally increased (Normandeau 2006b).  With the exception of 2005, comparison of the|
number of impinged fish to the number of fish estimated by the area-swept surveys indicates a
loss to the local population of less than 1 percent.  However, such a loss of winter flounder|
juveniles and adults through impingement may be contributing to population declines. |

For the cunner, impingement losses were estimated to be less than 3 percent; however, as
shown by Lawton et al. (2000a), population numbers in the vicinity of PNPS are high.

For the rainbow smelt, ENSR (2000) estimated that there would be less than a 1 percent impact
to the local population from PNPS impingement, based on the 1980 spawning run, the most
recent estimate of spawning stock size in the Jones River.  Taking into account state-wide|
declines in the stock and the lack of any recent information on the Jones River spawning run,
ENSR (2000) estimated that impacts due to PNPS impingement could range up to 2.5 percent|
(ENSR 2000).  However, the rainbow smelt impinged at PNPS also may have been spawned in|
rivers or streams other than the Jones River, which is the principal spawning run in the
Plymouth area and the vicinity of PNPS.  At least 12 rivers and streams between Boston Harbor
and the Cape Cod Canal have been reported to potentially support rainbow smelt spawning
runs (MDMF 2004).  After the eggs hatch in the streams, the larvae drift downstream to
estuaries.  As larvae develop into juveniles and adults, the smelt move into waters of increasing|
salinity, spending most of their time in nearshore waters, including lower estuaries, harbors, and
bays.  Smelt move into slightly deeper and cooler waters during summer (MDMF 2006).  Thus,|
populations from different spawning runs may mix in Cape Cod Bay, and the rainbow smelt
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present in the bay and impinged at PNPS may have been hatched in rivers or streams other |
than the Jones River.  However, the proximity of PNPS to the Jones River makes this river the |
likely origin of a major proportion of the impinged rainbow smelt.  The MDMF has recently |
initiated a sampling program to determine the population indices of rainbow smelt by monitoring
runs in four rivers, including the Jones River.  Data collected to date indicate that the Jones
River population has a low degree of spawning activity.  Recent data on population size are not
available, as only the first year’s data of a multi-year monitoring effort have been analyzed to
date (Chase 2006).  Thus, considerable uncertainty exists regarding the potential impacts to
rainbow smelt populations in the area.

4.1.2.3 Summary of Impingement Impacts 

Due to the lack of recent information describing the status of several local populations, it is |
difficult to quantify impingement impacts.  Effects of impingement on rainbow smelt likely affect
only the Jones River population.  Based on the decline of that population, the uncertainty of the
stock’s status, impingement rates, and the low impingement survivability of rainbow smelt, the
staff’s conclusion is that continued operation of PNPS would have a MODERATE impact on the
Jones River population of rainbow smelt due to impingement over the course of the license |
renewal term.  However, the staff has concluded continued operation of PNPS during the
renewal term would have SMALL to MODERATE impacts on other marine aquatic resources
due to impingement.

Due to the uncertainty associated with local population abundance estimates and potential
impingement impacts on the local populations, implementation of mitigation measures may
further reduce impingement impacts.  A discussion of potentially applicable mitigation measures
is presented in Section 4.1.4.  Additionally, EPA’s evaluation of the PNPS NPDES permit |
renewal application would likely address any applicable site-specific mitigation measures that |
may reduce impingement impacts.

4.1.3 Heat Shock

For plants with once-through cooling systems, the effects of heat shock are listed as a Category
2 issue and require plant-specific evaluation for license renewal review.  The NRC identified
impacts on fish and shellfish resources resulting from heat shock as a Category 2 issue
because of continuing concerns about thermal discharge effects and the possible need to
modify thermal discharges in the future in response to changing environmental conditions 
(NRC 1996).  Information considered includes: (1) the type of cooling system (whether
once-through or closed-cycle) and (2) evidence of a CWA Section 316(a) variance or equivalent
State documentation.  To perform this evaluation, the staff reviewed the ER, visited the PNPS
site, reviewed the facility's 316 demonstration report (ENSR 2000), reviewed the applicant's
NPDES permit, and considered public comments. |
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Section 316(a) of the CWA establishes a process by which a discharger can demonstrate that
the established thermal discharge limitations are more stringent than necessary to protect
balanced, indigenous populations of fish and wildlife and obtain facility-specific thermal
discharge limits (33 USC 1326).  The applicant has provided EPA with Section 316(a)
demonstrations that address compliance with the thermal effluent limitations of the NPDES
permit and environmental impacts of the thermal discharge.  The NPDES permit (EPA 1994)
states that "the thermal plumes from the station:  (1) shall not deleteriously interfere with the
natural movements, reproductive cycles, or migratory pathways of the indigenous populations
within the water body segment; and (2) shall have minimal contact with the surrounding
shorelines.”  In order to obtain information to assess compliance with these requirements, there
has been an extensive program of monitoring of the coastal environmental near the PNPS site
since the beginning of design/construction in the late 1960s (EG&G 1995).

A combined Section 316(a) and (b) demonstration report for PNPS was submitted to EPA
Region 1 in 1975 and 1977 by the Boston Edison Company (Stone & Webster 1975, 1977), was
accepted by EPA, and was used in determining facility-specific NPDES discharge temperature
limits (Entergy 2006a).  That initial Section 316 demonstration was based on engineering,
hydrological, and ecological data from a 3-year pre-operational period 
(1969 to 1972) and a 5-year post-operational period (1972 to 1976).  The report predicted that|
station operations would not result in long-term thermal impacts to the aquatic environment
(ENSR 2000).  Based on that report and ongoing ecological monitoring programs, EPA has
issued and renewed the NPDES permit for PNPS for over 30 years and has determined that|
thermal discharges from PNPS are sufficiently protective of the aquatic community of Cape Cod
Bay to satisfy alternative thermal effluent limitations under Section 316(a) of the CWA 
(ENSR 2000; Entergy 2006a).

In recent years, EPA Region 1 has required all NPDES permittees affected by Section 316 to
submit new 316(a) and (b) demonstrations.  A new 316 demonstration report for PNPS was
prepared in 2000 (ENSR 2000), which updated the previous report based on approximately 25
years of additional engineering, hydrological, and biological data related to PNPS operations
and conditions in the aquatic environment of western Cape Cod Bay.  EPA Region 1 currently is
reviewing an Entergy application for renewal of the NPDES permit for PNPS, including the
newest combined 316 demonstration report (Entergy 2006a).  In the interim, Entergy has
continued biological monitoring.  The Thermal Discharge Fish Surveillance Program involves
periodic visual inspections of the discharge canal during times of fish migration in order to
determine the presence of fish and their condition.

Previous investigations to characterize the extent of the thermal plume included studies that
focused on collecting ambient temperature measurements and studies that used the measured
temperature data to develop predictive models of temperature changes in the plume under a
variety of operating and ambient conditions.  These investigations have characterized the
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dimensions of the thermal plume and assessed biological impacts potentially associated with
the plume.  Two of the most detailed thermal investigations at PNPS were a 1974 study by the
Massachusetts Institute of Technology, which focused on characterizing the plume based on
surface water temperature measurements (ENSR 2000), and a 1994 study by EG&G (1995), 
which focused on bottom water temperature measurements to characterize the benthic thermal
plume and validate mathematical models to predict bottom plume characteristics (ENSR 2000).

The 1974 study, which included one-day temperature surveys in July, August, and November
1973, found that the thermal plume is largest during high tide, and that during high tide the
plume is detached from the bottom and is essentially confined to the surface layer.  The depth
of the plume was found to be relatively shallow, with depths ranging from 3 to 8 ft at high tide. 
The temperature difference (delta T) between ambient water and the thermal plume was found
to cover a larger area when ambient temperatures were higher.  For example, water with a delta |
T of 3�C (37.4�F) covered approximately 216 acres (ac) in August when the ambient
temperature was 17.0�C (62.6�F), but only 14 ac in November when the ambient temperature |
was 8.5�C (47.3�F).  The area of the plume also was found to decrease rapidly with increasing |
depth, as expected due to the buoyancy of the plume.  Throughout the tidal cycle, the smallest
surface areas with elevated temperatures occurred between low water slack tide and peak flood
tide, and the largest areas occurred between high water slack tide and peak ebb tide (ENSR
2000).

The 1994 study (EG&G 1995) measured the bottom temperature patterns based on time series
measurements at 59 locations in the immediate vicinity of the PNPS discharge.  The results of
this investigation were consistent with the 1974 study of the surface plume:  the plume extended
through the water column to the bottom during periods of low tide but was mainly confined to the
surface layer during high tide.  At the bottom, similar to the surface, the smallest temperature |
increment measured (1�C or 33.8�F) covered the largest area (up to 1.2 ac), and water with
higher temperatures relative to ambient covered much smaller areas.  For example, the highest |
delta T measured, 9�C (48.2�F), covered less than 0.13 ac of the bottom (ENSR 2000, EG&G
1995).

At low tide, the turbulent discharge plume is well mixed vertically as it leaves the canal, due in
part to the significant downward momentum of the discharge as it spills from the mouth of the
discharge canal.  The plume remains in contact with the bottom at low tide for up to several
hundred meters offshore.  At the surface, the plume spreads by mixing with the ambient water,
while at the bottom the core temperature of the plume drops and its width narrows with distance
offshore.  As a result, elevated temperatures are present at low tide over a limited area of the
bottom near the discharge canal (EG&G 1995).  At high tide, the discharge has a much lower
velocity and no downward momentum.  As a result, the thermal discharge plume separates from
the bottom almost immediately upon leaving the discharge canal (EG&G 1995).
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During the measurement period (26 to 29 August 1994) of the benthic thermal plume study,
conditions were relatively calm, warm, and favorable for upwelling.  Ambient bottom
temperatures were relatively cold (16 to 17�C or 60.8 to 62.6�F), and the currents were weak|
and dominated by tidal fluctuations.  Under these conditions, the areas of the sea floor in
contact with elevated temperatures due to the heated discharge water were relatively small
(EG&G 1995).  The conclusions of the 1995 report (EG&G 1995) included the following:

• The discharge plume is in contact with the bottom of the bay for significant distances from
shore only during the low tide half of the tidal cycle (i.e., when the tide is below mean sea
level).  Consequently, benthic organisms are exposed to alternating periods of ambient and
elevated water temperatures.

• The maximum extent of the area of the bottom contacted by the plume and the highest
temperatures occur at slack water around low tide.

• The plume begins to expand outward along the bottom about three hours before low tide,
reaches 75 percent of its maximum area by about one hour before low tide, and declines
rapidly to less than 50 percent of maximum area about one hour after low tide.

• The maximum offshore extent of the benthic thermal plume at low tide, based on the area of
1�C (34�F) temperature elevation, did not exceed 170 m (558 ft) from the mouth of the|
discharge canal, and its width did not exceed 40 m (131 ft) at a distance of 80 m (262 ft)
offshore.

• The maximum bottom area covered by the 1�C (33.8�F) temperature elevation was about|
1.2 ac, and higher temperatures were restricted to smaller areas.  The smaller areas of
higher temperatures approximately coincide with the areas with denuded or stunted benthic
macroalgae (i.e., Irish moss).

• During high tide, there was no discernible temperature increase at any location, even within
50 m of the mouth of the discharge canal.

Because the benthic thermal plume study involved measurements taken over a short period of
time and the temperatures and extent of the plume were strongly affected by ambient
temperatures, the report (EG&G 1995) also considered the potential for more extreme thermal
plume characteristics under worst case conditions.  It concluded that extreme bottom
temperatures and plume areas could result from a prolonged period of unusually warm weather,
spring tide conditions in which the lowest water level can be nearly 1 m (3 ft) below mean water
level (MLW), and conditions favorable for downwelling could be produced by warm winds from
the north or northeast in summer.  The combination of these conditions potentially could result
in peak discharge temperatures in excess of 38�C (100.4�F).  Given the uncertainty in the area|
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measurements of the study, it was estimated that these conditions potentially could result in the
thermal plume contacting the bottom over an area about four to seven times the area measured
in the study (EG&G 1995).

An additional source of heated water discharge at PNPS is backwashing operations.  Thermal
backwashing is a commonly used method for control of biofouling in the condenser tubes and
intake structures of power plants.  Condenser tubes at PNPS are cleaned by backwashing on a
1- to 2-week interval, depending on the degree of biofouling.  Because the plant electrical
generation must be reduced during backwashing, the procedure usually is conducted during
off-peak hours.  The method involves reversing the flow of heated water so that organisms
fouling the condenser tubes and intake structure are killed by the elevated temperatures.  The
process results in the flow of heated water out of the intake structure and into the intake
embayment.  The thermal backwashing process generally occurs for approximately 45 to 60
minutes and produces elevated water temperatures averaging approximately 37.8�C (100�F). |
A thermal survey to determine the effects of backwashing operations at PNPS found that the
procedure caused a relatively thin thermal plume, averaging 3 to 5 ft in depth, that spread
rapidly from the intake structure across the western end of the intake embayment and along the
outer breakwater.  The plume completely dissipated within a few hours (Normandeau 1977). |

The biological impacts of the PNPS thermal discharge have been evaluated by several
monitoring programs encompassing both pre-operational and post-operational periods.  These |
programs have included fish, benthic invertebrates, and benthic microalgae monitoring.  Fish |
monitoring programs have included methods such as bottom trawling to sample demersal fish
populations inhabiting inshore bottom waters, haul seining to sample inshore fish populations,
and gill netting to sample pelagic fish inhabiting the water column of the bay.  In complex habitat
areas unsuitable for survey with sampling equipment, visual transects were surveyed by divers
in order to assess habitat-seeking fish species such as the tautog and cunner.  Recreational
creel surveys were used to assess the sport fishery in the vicinity of PNPS (ENSR 2000).

Heat shock to fish may occur when the water temperature meets or exceeds the thermal
tolerance of fish species; duration of exposure to high water temperature is also a factor
contributing to heat shock.  Fish thermoregulate behaviorally by avoiding extreme temperatures
and seeking optimal temperatures (Beyers and Rice 2002).  Therefore, fish in the bay typically
can avoid adverse effects from the thermal plume.  The fish monitoring results indicate that the
thermal plume excludes several fish species from a relatively small area of habitat near the
discharge.  However, fish mortality resulting from the thermal plume has been rare.  Of the
notable fish mortality incidents recorded since PNPS began operation, only two were
considered to have been caused by thermal stress (heat shock) from exposure to high
temperatures in the plume.  Approximately 3000 Atlantic menhaden were killed in August 1975,
and 2300 clupeids (schooling fish such as menhaden, sardines, and shad) died in August 1978. 
Such incidents have not been observed since 1978, confirming the rarity of fish mortality from
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heat shock at PNPS.  In addition, finfish surveys conducted as part of the Thermal Discharge
Fish Surveillance Program, provided no evidence of adverse impacts on populations resulting
from the thermal plume.  The area of the plume does not provide unique habitat, and adequate
habitat exists in the vicinity in Cape Cod Bay for fish displaced from the area of the plume
(ENSR 2000).

The benthic monitoring programs, which include several studies that have been performed in
the vicinity of PNPS since 1973, have focused on invertebrates and macroalgae, particularly the
Irish moss and the American lobster.  Although benthic invertebrates and macroalgae are less
mobile than fish and many are sessile, the relatively small bottom area in contact with the
thermal plume at low tide minimizes the potential effects on populations.  The episodes of high
bottom temperatures during low tide are likely to be partially responsible for the observed effects
on benthic organisms in the area near the discharge.  The high velocity of the discharge at low
tide, which is strong enough to scour the bottom in the area near the discharge, also is likely to
affect the biota.  At high tide, the plume has essentially no effect on benthic biota because the
heated discharge water does not displace the denser, colder, ambient water that remains near
the bottom (EG&G 1995).  The results of the monitoring programs indicate that the thermal
plume has had relatively insignificant impacts on benthic species in the vicinity of PNPS.

Visual observations of bottom transects conducted periodically from 1973 to 1998 to assess
Irish moss abundance and density found that the plume does not impact Irish moss coverage,
except in small areas (ENSR 2000).  Scouring due to water currents has been hypothesized to|
cause greater stress to algal colonization than the elevated temperatures of the thermal plume. 
The observed denuded areas were attributed to scouring of the substrate, while areas where
growth of Irish moss was stunted or sparse were attributed to elevated temperatures 
(ENSR 2000).  A multi-year (1981 to 1998) benthic assessment confirmed that the impacts on
Irish moss in the area of the thermal plume were minimal due to the relatively small area
affected (ENSR 2000).  Impacts on other submerged aquatic vegetation, such as eelgrass
(Zostera marina), are expected to be smaller than those on Irish moss because there are no
known areas in the immediate vicinity of PNPS covered by submerged aquatic vegetation other|
than Irish moss.

Lobster populations were surveyed using research and commercial trap catch data through
1993.  The data did not indicate measurable impacts from the thermal plume or the current
created by the effluent, and the program was discontinued.  Based on the bottom temperature
study results (EG&G 1995) and the thermal tolerance threshold (30.5�C or 86.9�F) of the|
American lobster, it has been estimated that the loss of bottom habitat for the lobster during
periods of highest ambient water temperature (late summer to early fall) would be less than
about 0.12 ac.
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The staff has reviewed the available information, including that provided by the applicant, the
staff's site visit, the Commonwealth, the 316(a) demonstration, public comments received, and |
other public sources.  The staff evaluated the potential impacts to aquatic resources due to heat
shock during continued operation during the renewal period.  The staff concluded that the
potential impacts to marine resources due to heat shock during the renewal term would be
SMALL.

During the course of the SEIS preparation, the staff identified potential mitigation measures (as |
described in Section 4) for the continued operation of PNPS during the license renewal period. |
However, the NRC staff concluded that none of the mitigation measures considered would be |
beneficial enough to reduce the significance of heat shock impacts to northwestern Cape Cod |
Bay. |

4.1.4 Potential Mitigation Measures

The staff has identified a variety of measures that could mitigate potential impacts resulting from
continued operation of the PNPS cooling water system.(b)  These could include: 

• Automated chlorine monitoring
• Behavioral barriers
• Diversion devices
• Alternative intake systems 
• Alternative intake screen systems 
• Closed-cycle systems 
• Variable-speed pumps
• Cooling water flow adjustments
• Scheduled outages 
• Movement of fish return
• Habitat restoration
• Fish stocking

The NRC staff has not conducted an analysis of each of these measures relative to their
applicability to PNPS.  This discussion is meant to provide only a brief overview of these |
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technologies.  ENSR (2000) conducted an analysis of several of these technologies in the
316(b) demonstration report as required by Section 316 of the Clean Water Act.  It is expected
that a more thorough analysis of the costs and benefits of these technologies would be included
as part of the 316(b) CDS currently being conducted by PNPS in support of the NPDES permit
renewal.  Additionally, EPA’s evaluation of the PNPS NPDES permit renewal application would|
likely address any applicable site-specific mitigation measures that may reduce entrainment and|
impingement impacts.  It should be noted that EPA’s Phase II Rule should be considered|
suspended and compliance with the rule is based on EPA’s best professional judgment (EPA|
2007).|

An automated chlorine monitoring system would allow for continuous monitoring of chlorine
levels in the service water and/or condenser cooling water systems. This system could also
include a warning system to alert the PNPS operator whenever equipment malfunctions or when
chlorine concentrations deviate from preset limits.

Behavioral barriers are designed to cause fish to actively avoid entry into an area.  These may
include sound, light, or air bubbles (Clay 1995).  Sound barriers, which would be located at an
intake structure, would include low-frequency, infra-wave sound; pneumatic or mechanically
generated low-frequency sounds; or transducer-generated sound.  Light barriers may emit
either a constant or strobe-type beam of light.  Air bubble curtains produce a continuous, dense|
chain of bubbles. These barrier types may deter some species of fish from entering the intake|
structure.  ENSR (2000) determined that, of the behavioral barriers evaluated, light barriers
would be the most effective.  According to ENSR (2000), several studies have shown that some|
fish species are repelled by light while others are attracted to light and can be guided away from|
areas to be avoided.  Therefore, additional analysis of the potential effectiveness of light|
barriers in altering the behavior of the fish species of principal concern at PNPS would be|
needed.  In addition, this technology is still considered to be experimental in nature and would|
be effective only on species and/or life stages that can actively respond to a stimulus |
(i.e., not fish eggs, early larval life stages, or other planktonic organisms).|

Diversion devices, the most commonly used barriers, are physical structures, such as louvers,|
barrier nets, or chains and cables, that are designed to guide fish away from a certain area,
such as the intake (Clay 1995).  Louvers consist of a series of evenly spaced vertical slats that
create localized turbulence that fish can detect and actively avoid.  Louvers typically have a
smaller spacing between the slats or bars than a standard trash rack.  Barrier nets are simply
nets placed across an intake channel to prevent fish from access to an intake structure.  The
design of a barrier net system has to finely balance the mesh size with the intake

NRC-Pilgrim's Final Supplemental 
 Environmental Impact Statement

Exhibit No. NRC000002 
Pilgrim LR Proceeding 
50-293-LR, 06-848-02-LR



Environmental Impacts of Operation

(c) EPA has suggested the Gunderboom fabric barrier as a potential mitigation measure.  However,
NRC staff does not consider it as a viable option because it could present safety issues at intakes of
nuclear power plants.

July 2007 4-41 NUREG-1437, Supplement 29

requirements.(c)  Chains or cables may be vertically hung in an intake structure to form a
physical and visible barrier to fish.  However, similar to barrier nets, they may alter hydraulic
flow patterns in an intake (ENSR 2000).  These types of structures also only affect those
organisms that can actively respond and would not impact entrainment or impingement of fish
eggs, larvae, or other planktonic organisms. Implementation of a biological surveillance |
program potentially could increase the effectiveness of barrier nets or other diversion devices. |
Such a program might identify the presence of large numbers of fish susceptible to being |
attracted to the thermal plume and discharge canal in time to allow the deployment of the most |
effective devices. |

|
Another type of mitigation measure may be an alternative intake system.  An alternate surface
water intake system could include an offshore intake structure with a velocity cap.  Vertical
placement of the offshore intake within the water column would be a major factor in
impingement and entrainment reduction.  For example, ENSR (2000) conducted an evaluation
of this type of structure and determined that it would result in lower fish impingement but an
increased entrainment rate, especially for winter flounder as later stages of winter flounder
larvae (stages 3 and 4) tend to settle on the bottom substrate.  The Seabrook Nuclear Power
Station utilizes a similar structure; however, the intake structure opening is at mid-depth.  Based
on analysis by Salia et al. (1997), the losses due to entrainment at this facility are less than the
losses observed at other facilities.  Groundwater could also be potentially used as a cooling
water source.  According to EPA Region 1, the Keyspan North Point Station is currently
conducting a pilot study to evaluate the feasibility of using offshore groundwater extraction as a
cooling water source (Earth Tech 2006a).

Alternative intake screen systems may include Ristroph traveling screens, wedgewire screens, |
and/or fine-mesh screens.  Ristroph screens are traveling screens fitted with fish buckets that
collect fish and lift them out of the water where they are gently sluiced away prior to debris
removal with a high-pressure spray.  They have been approved as the best technology available |
in several states (Siemens 2006).  Recent studies have shown survival of species exceeding 95 |
percent when using the Ristroph screen (EPRI 2006).  Wedgewire screens are constructed of
wire of triangular cross sections so that the surface of the screen is smooth while the screen
openings widen inwards (ENSR 2000).  This type of screen has been widely used for
hydropower diversion structures and has been shown to essentially eliminate impingement and
reduce larval entrainment (ENSR 2000).  Fine-mesh screens are simply wire screens with the
mesh sized to minimize the ichthyoplankton entrainment.  As reported in ENSR (2000), fine-
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mesh screens have not been proven effective at reducing winter flounder larvae entrainment|
losses.  However, as with any screen, smaller mesh could result in more clogging and fouling
problems.

Closed-cycle systems recycling cooling water in a closed piping system and utilize evaporative
cooling (such as is in a cooling tower or pond) as a means of dissipating the heat from the
condensers.  Cooling towers could include wet, hybrid, or dry towers.  Wet and hybrid cooling
towers would still require withdrawal of water from the bay to make up for water losses due to
blowdown and evaporation.  However, the water withdrawal rate would be significantly lower
than the current once-through cooling system.  A dry cooling tower utilizes ambient air to
dissipate heat, essentially acting as an automobile radiator (ENSR 2000).  No make-up water is
required for this type of system as the steam is condensed in a closed cycle. However, this 
results in lower plant efficiency, thus requiring more fuel to produce the same amount of
electricity (ENSR 2000).

Adjustments to the flow of cooling water through the plant is another type of mitigation strategy
that may be applicable to PNPS.  This could include the use of variable speed pumps, cooling
water bypass flow, or rotating the existing screens more often or continuously.  Variable-speed
pumps would reduce the intake flow during periods of peak entrainment or impingement.  These
have been shown to be effective at reducing impingement and entrainment, but by reducing the
amount of cooling water moving through the system, power generating efficiency may decrease,
and the thermal plume may increase in size (ENSR 2000).  Cooling water bypass flow would
reduce the cooling water flow rate through the condensers and add a corresponding amount of
bypass flow into the discharge canal (ENSR 2000).  This alternative assumes that mortality in
the discharge canal would be less than the condensers.  It may reduce entrainment but not|
impingement (ENSR 2000).

A mitigation strategy related to the cooling system would be to rotate the existing screens more|
often or on a continual basis.  This would increase the survival of impinged organisms and may|
reduce impingement rates for some species, but it would have little impact on the impingement|
rate or entrainment.

Another potential mitigation strategy may be to schedule outages for performing regular
inspection, maintenance, and refueling during the peak spawning seasons of specific fish|
species such as the winter flounder, Atlantic menhaden, or rainbow smelt.

Movement of the fish-return sluiceway discharge point may also provide some mitigation
benefits as impinged fish are currently returned to the intake embayment where potentially|
stunned, disoriented, or injured fish may not be able to actively avoid reentering the intake
structure.
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Habitat restoration and fish stocking are also potential mitigation strategies for some species. |
However, these are compensatory measures as opposed to preventive measures, which are the
preferred mitigation strategies of Federal and State resource agencies.  Several studies have
been funded by the applicant over the last few years to evaluate these options.  A monitoring
program has been conducted by the applicant to assess the feasibility of improving the local
winter flounder stock by releasing young-of-the-year flounder into the Plymouth area.  No
genetic studies have been conducted to determine if released hatchery fish breed with the wild
stock.  Up to 25,000 fish, ranging from 26 to 34 mm (1 to 1.3 in.) in length have been released |
into Plymouth Harbor on an annual basis since 2001.  Post-release sampling has indicated that
the released fish do survive and grow well when released earlier in the season (MRI  2006). 
The NRC staff has not found evidence indicating that this pilot program has substantially offset
impacts from continued operation of PNPS to the local winter flounder population.  If expanded,
this stocking program may have a beneficial impact on the local winter flounder population.

The applicant also provided funding to the MDMF for a limited stocking of rainbow smelt eggs
and habitat enhancement in the Jones River as a means to enhance production of rainbow
smelt in this critical spawning ground (Lawton and Boardman 1999b).  Stocking of young-of-the-
year fish or eggs may be a proven mitigation strategy; however, both the EPA and MDMF have |
stated that re-stocking is not a preferred mitigation measure (Earth Tech 2006a). |

4.2 Transmission Lines

The two transmission lines that connect PNPS with the transmission system share a single
transmission line right-of-way (ROW) (Figure 2-6).  For the purpose of this review, the |
transmission line ROW, which extends from the PNPS switchyard to the Snake Hill Road
substation, has a length of approximately 7.2 mi and occupies approximately 260 ac.  Ongoing
surveillance and maintenance of PNPS transmission lines and ROW ensure continued
conformance to transmission line design standards.  NSTAR Gas and Electric Corporation’s
(NSTAR’s) Vegetation Management Plan (NSTAR 2006) integrates the selective use of
herbicides approved in Massachusetts for use in sensitive areas with the use of mechanical
methods (i.e., selective removal of targeted vegetation by hand cutting or mowing) and
biological methods (i.e., encouraging development of stable communities of low-growing plants)
to restore and maintain habitat and control invasive species in the transmission line ROW.  The
transmission line ROW maintenance practices employed by NSTAR, which comply with all
State and Federal regulations, encourage the development of stable communities of
low-growing native plants that provide wildlife habitat and support biodiversity while controlling
tall-growing trees and undesirable shrub species that would interfere with the operation of the
transmission lines.  In addition, NSTAR follows a program developed in coordination with and
approved by the Natural Heritage and Endangered Species Program (NHESP) to protect rare
species (i.e., turtles) and priority habitats that may be present in the transmission line ROW
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(NSTAR 2006).

Category 1 issues in 10 CFR Part 51, Subpart A, Appendix B, Table B-1, that are applicable to
transmission lines from PNPS are listed in Table 4-7.  Entergy stated in its ER that it is not
aware of any new and significant information associated with the renewal of the PNPS OL.  The
NRC staff has not identified any new and significant information during its independent review of
the Entergy ER, the site visit, the scoping process, or evaluation of other available information. 
Therefore, the staff concludes that there would be no impacts related to these issues beyond
those discussed in the GEIS.  For all of those issues, the staff concluded in the 
GEIS that the impacts would be SMALL, and additional facility-specific mitigation measures are
not likely to be sufficiently beneficial to be warranted.

Table 4-7.  Category 1 Issues Applicable to the PNPS Transmission Lines |
During the Renewal Term

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

TERRESTRIAL RESOURCES

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

Bird collisions with power lines 4.5.6.2

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

4.5.6.3

Floodplains and wetland on power line right-of-way 4.5.7

AIR QUALITY

Air quality effects of transmission lines 4.5.2

LAND USE

On-site land use 3.2

Power line right-of-way 4.5.3

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

� Power line right-of-way management (cutting and herbicide application).  Based on
information in the GEIS, the Commission found that:
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The impacts of right-of-way maintenance on wildlife are expected to be of small
significance at all sites.

The staff has not identified any new and significant information during its independent
review of the PNPS ER, the site visit, the scoping process, consultation with the U.S. Fish
and Wildlife Service (FWS) and the Massachusetts Division of Fisheries and Wildlife
(MDFW), evaluation of other information, or consideration of public comments.  Therefore, |
the staff concludes that there would be no impacts of power line right-of-way maintenance
on wildlife during the renewal term beyond those discussed in the GEIS.

� Bird collisions with power lines.  Based on information in the GEIS, the Commission
found that:

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

The staff has not identified any new and significant information during its independent
review of the PNPS ER, the site visit, the scoping process, consultation with the FWS and
MDFW, evaluation of other information, or consideration of public comments.  Therefore, the |
staff concludes that there would be no impacts of bird collisions with power lines during the
renewal term beyond those discussed in the GEIS.

� Impacts of electromagnetic fields on flora and fauna (plants, agricultural crops,
honeybees, wildlife, livestock).  Based on information in the GEIS, the Commission
found that:

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

The staff has not identified any new and significant information during its independent
review of the PNPS ER, the site visit, the scoping process, evaluation of other information, |
or consideration of public comments.  Therefore, the staff concludes that there would be no |
impacts of electromagnetic fields on flora and fauna during the renewal term beyond those
discussed in the GEIS.

� Floodplains and wetlands on power line right of way.  Based on information in the GEIS, the
Commission found that:
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Periodic vegetation control is necessary in forested wetlands underneath power lines
and can be achieved with minimal damage to the wetland.  No significant impact is
expected at any nuclear power plant during the license renewal term.

The staff has not identified any new and significant information during its independent
review of the PNPS ER, the site visit, the scoping process, consultation with the FWS and
MDFW, evaluation of other information, or consideration of public comments.  Therefore, the|
staff concludes that there would be no impacts of power line ROW maintenance on
floodplains and wetlands during the renewal term beyond those discussed in the GEIS.

� Air quality effects of transmission lines.  Based on the information in the GEIS, the
Commission found that:

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

The staff has not identified any new and significant information during its independent
review of the PNPS ER, the site visit, the scoping process, evaluation of other information,|
or consideration of public comments.  Therefore, the staff concludes that there would be no|
air quality impacts of transmission lines during the renewal term beyond those discussed in
the GEIS.

� On-site land use.  Based on the information in the GEIS, the Commission found that:

Projected on-site land use changes required during … the renewal period would be a
small fraction of any nuclear power plant site and would involve land that is
controlled by the applicant.

The staff has not identified any new and significant information during its independent
review of the PNPS ER, the site visit, the scoping process, evaluation of other information,|
or consideration of public comments.  Therefore, the staff concludes that there would be no|
on-site land use impacts during the renewal term beyond those discussed in the GEIS.

• Power line right of way.  Based on information in the GEIS, the Commission found that:

Ongoing use of power line ROWs would continue with no change in restrictions. The
effects of these restrictions are of small significance.

The staff has not identified any new and significant information during its independent
review of the PNPS ER, the site visit, the scoping process, evaluation of other information,|
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or consideration of public comments.  Therefore, the staff concludes that there would be no |
impacts of power line ROWs on land use during the renewal term beyond those discussed
in the GEIS.

There is one Category 2 issue related to transmission lines.  An additional issue related to
transmission lines (chronic effects) was left uncategorized in the GEIS (NRC 1996) and is being
treated as a Category 2 issue in this SEIS.  These issues are listed in Table 4-8 and are |
discussed in Sections 4.2.1 and 4.2.2.

Table 4-8.  Category 2 and Uncategorized Issues Applicable to the PNPS |
Transmission Lines During the Renewal Term

ISSUE—10 CFR Part 51, Subpart A, |
Appendix B, Table B-1

GEIS |
Sections |

10 CFR |
51.53(c)(3)(ii) |

Subparagraph |
SEIS |

Section |
HUMAN HEALTH

Electromagnetic fields, acute effects 
(electric shock)

4.5.4.1 H 4.2.1

Electromagnetic fields, chronic effects 4.5.4.2 NA 4.2.2

4.2.1 Electromagnetic Fields-Acute Effects

Based on the GEIS, the Commission found that electric shock resulting from direct access to
energized conductors or from induced charges in metallic structures has not been found to be a
problem at most operating plants and generally is not expected to be a problem during the
license renewal term.  However, site-specific review is required to determine the significance of |
the electric shock potential along the portions of the transmission lines that are within the scope
of this SEIS. 

In the GEIS (NRC 1996), the staff found that without a review of the conformance of each
nuclear plant transmission line with National Electrical Safety Code (NESC 1997) criteria, it was
not possible to determine the significance of the electric shock potential.  Evaluation of
individual plant transmission lines is necessary because the issue of electric shock safety was
not addressed in the licensing process for some plants.  For other plants, land use in the vicinity
of transmission lines may have changed, or power distribution companies may have chosen to
upgrade line voltage.  To comply with 10 CFR 51.53(c)(3)(ii)(H), the applicant must provide an
assessment of the potential shock hazard if the transmission lines that were constructed for the
specific purpose of connecting the plant to the transmission system do not meet the
recommendations of the NESC for preventing electric shock from induced currents.
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The PNPS transmission lines were constructed to the NESC specifications and industry
guidance in effect at the time the lines were constructed.  PNPS transmission facilities and
ROW, which are owned and operated by NSTAR, are maintained to ensure continued
compliance with the standards and guidance in effect when they were constructed.  In 1977,
after the lines were constructed, a new criterion was added to the NESC that established
minimum vertical clearances to the ground for power lines with voltages exceeding 98 kilovolts
(kV).  This criterion states that the clearance must limit the steady-state induced current to 5 
milliamperes (mA) if the largest anticipated truck, vehicle, or equipment were short-circuited to
the ground.

The PNPS is connected to the electric grid via two 345-kV lines.  As part of their license renewal
application, Entergy (2006a) reviewed these transmission lines for compliance with the 1977
NESC criterion.  Because the two lines share the same towers, Entergy performed an analysis
on a limiting case in which both lines operated together and, as a conservative assumption,
were located at the minimum clearance distance (28 ft) allowed by the Commonwealth of
Massachusetts for 345-kV lines.  All spans on the lines exceed this minimum 
clearance distance, and NSTAR conducts surveillance and maintenance activities to ensure
that the ground clearances do not change (Entergy 2006a).

The electric field strength beneath these lines was calculated by NSTAR using the Electric
Power Research Institute (EPRI) code, ENVIRO (NSTAR 2001, in Entergy 2006a).  Entergy
used methods described in EPRI's Transmission Line Reference Book (EPRI 1982, in Entergy
2006a) to calculate the induced current based on the distribution of the electric field strength. 
The analysis assumed a vehicle of the maximum size allowed by the Commonwealth of
Massachusetts, which is a tractor-trailer 60 ft long, 8 ft wide, and 13.5 ft high.  This analysis
determined that the combined effect of the two lines would result in a maximum induced current
of 4.5 mA, below the NESC 5-mA criterion.  Therefore, the transmission lines comply with the
NESC provisions for preventing electric shock from induced current (Entergy 2006a).

The staff has reviewed the available information, including the applicant's evaluation and
computational results, the site visit, the scoping process, and other public sources including|
public comments received.  Based on this information, the staff evaluated the potential impacts|
of electric shock resulting from operation of PNPS and its associated transmission lines.  It is
the staff's conclusion that the potential impacts of electric shock during the renewal term would
be SMALL, and no additional mitigation would be warranted.|
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4.2.2 Electromagnetic Fields-Chronic Effects

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

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

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

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

4.3 Radiological Impacts of Normal Operations

Category 1 issues in 10 CFR Part 51, Subpart A, Appendix B, Table B-1, that are applicable to
PNPS in regard to radiological impacts are listed in Table 4-9.  Entergy stated in its ER |
(Entergy  2006a) that it has not identified any new and significant information concerning |
impacts related to these issues with respect to the renewal of the PNPS operating license.  The
staff did not identify any additional new and significant information during its independent review |
of the PNPS ER, the site visit, the scoping process, evaluation of other available information, or |
consideration of public comments.  Therefore, the staff concludes that there are no impacts |
related to these issues beyond those discussed in the GEIS.  For these issues, the staff
concluded in the GEIS that the impacts are SMALL, and additional plant-specific mitigation
measures are not likely to be sufficiently beneficial to be warranted.
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Table 4-9.  Category 1 Issues Applicable to Radiological Impacts of |
Normal Operations During the Renewal Term

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

HUMAN HEALTH

Radiation exposures to public (license renewal term) 4.6.2

Occupational radiation exposures (license renewal term) 4.6.3

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

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

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

The staff has not identified any new and significant information during its independent
review of the PNPS ER, the site visit, the scoping process, evaluation of other available|
information, or consideration of public comments.  Therefore, the staff concludes that there|
would be no impacts of radiation exposures to the public during the renewal term beyond
those discussed in the GEIS.  However, the staff did receive a number of comments on this
issue during the scoping process.  The staff’s evaluation of this information is presented in
Section 4.7.

� Occupational radiation exposures (license renewal term).  Based on information in the
GEIS, the Commission found that:

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

The staff has not identified any new and significant information during its independent
review of the PNPS ER, the staff's site visit, the scoping process, evaluation of other|
available information, or consideration of public comments.  Therefore, the staff concludes|
that there would be no impacts of occupational radiation exposures during the renewal term
beyond those discussed in the GEIS. 

There are no Category 2 issues related to radiological impacts of routine operations.

4.4 Socioeconomic Impacts of Plant Operations During the
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License Renewal Period

Category 1 issues in 10 CFR Part 51, Subpart A, Appendix B, Table B-1 that are applicable to
socioeconomic impacts during the renewal term are listed in Table 4-10.  Entergy stated in its |
ER (Entergy 2006a) that it is not aware of any new and significant information associated with
the renewal of the PNPS operating license.  The staff has not identified any new and significant
information during its independent review of the PNPS ER, the site visit, the scoping process, or
its evaluation of other available information.  Therefore, the staff concludes that there are no
impacts related to these issues beyond those discussed in the GEIS (NRC 1996).  For these
issues, the staff concluded in the GEIS that the impacts are SMALL, and additional
plant-specific mitigation measures are not likely to be sufficiently beneficial to be warranted.

Table 4-10.  Category 1 Issues Applicable to Socioeconomics During the Renewal Term |

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

SOCIOECONOMICS

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

Public services:  education (license renewal term) 4.7.3.1

Aesthetic impacts (license renewal term) 4.7.6

Aesthetic impacts of transmission lines (license renewal term) 4.5.8

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

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

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

The staff has not identified any new and significant information during its independent
review of the PNPS ER, the site visit, the scoping process, evaluation of other available |
information, or consideration of public comments.  Therefore, the staff concludes that |
there would be no impacts on public safety, social services, and tourism and recreation
during the renewal termbeyond those discussed in the GEIS.
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� Public services: education (license renewal term).  Based on information in the
GEIS, the Commission found that:

Only impacts of small significance are expected.

The staff has not identified any new and significant information during its independent
review of the PNPS ER, the site visit, the scoping process, evaluation of other available|
information, or consideration of public comments.  Therefore, the staff concludes that|
there would be no impacts on education during the renewal term beyond those
discussed in the GEIS.

� Aesthetic impacts (license renewal term).  Based on information in the GEIS, the
Commission found that:

No significant impacts are expected during the license renewal term.

The staff has not identified any new and significant information during its independent
review of the PNPS ER, the site visit, the scoping process, evaluation of other available|
information, or consideration of public comments.  Therefore, the staff concludes that|
there would be no aesthetic impacts during the renewal term beyond those discussed in
the GEIS.

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

No significant impacts are expected during the license renewal term.

The staff has not identified any new and significant information during its independent
review of the PNPS ER, the site visit, the scoping process, evaluation of other available|
information, or consideration of public comments.  Therefore, the staff concludes that|
there would be no aesthetic impacts of transmission lines during the renewal term
beyond those discussed in the GEIS.

Table 4-11 lists the five Category 2 socioeconomic issues which require plant-specific analysis,|
as well as environmental justice, which was not addressed in the GEIS.
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Table 4-11. Environmental Justice and GEIS Category 2 Issues |
Applicable to Socioeconomics During the Renewal Term

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

GEIS
Sections

10 CFR 51.53(c)(3)(ii)
Subparagraph

SEIS
Section

SOCIOECONOMICS

Housing impacts 4.7.1 I 4.4.1

Public services:  public utilities 4.7.3.5 I 4.4.2

Off-site land use (license renewal
term)

4.7.4 I 4.4.3

Public Services, transportation 4.7.3.2 J 4.4.4

Historic and archaeological resources 4.7.7 K 4.4.5

Environmental Justice Not addressed(a) Not addressed(a) 4.4.6
(a) Guidance related to environmental justice was not in place at the time the GEIS and the associated revision

to 10 CFR Part 51 were prepared.  Therefore, environmental justice must be addressed in the staff’s
supplemental environmental impact statement (NRC 2004b)

4.4.1 Housing Impacts During Operations

10 CFR Part 51, Subpart A, Appendix B, Table B-1 states that impacts on housing availability
are expected to be of small significance at plants located in a high-population area where
growth-control measures are not in effect.  The PNPS site is located in a high-population area
and Plymouth County is not subject to growth-control measures that would limit housing
development.  Based on the NRC criteria, Entergy expects housing impacts to be SMALL during
continued operations (Entergy 2006a).

Small impacts result when no discernible change in housing availability occurs, changes in
rental rates and housing values are similar to those occurring statewide, and no housing
construction or conversion is required to meet new demand (NRC 1996).  The GEIS assumes
that an additional staff of 60 permanent per unit workers might be needed during the license
renewal period to perform routine maintenance and other activities. Entergy plans no increase in
employment during the license renewal term.

Section 2.2.8.1 discusses housing conditions in the region and notes the locations of residences
for the approximately 700 employees of PNPS.  Plymouth and Barnstable counties experienced
substantial growth in housing units over the period of 1990 to 2000.  Plymouth’s number of |
occupied housing units increased by 12.6 percent and Barnstable by 22.2 percent over the
decade.  Section 2.2.8.5 stated the growth rate of Plymouth and Barnstable counties to |
be 8.6 percent and 19.0 percent, respectively, from 1990 to 2000.  Both of these counties’ 
growth rates are higher than Massachusetts’ rate as a whole (5.5 percent).  Projected
population data indicates these rates will continue in these counties in the future.
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The staff reviewed the available information relative to housing impacts and PNPS ER.  Based
on this review, the staff concludes that the impact on housing during the license renewal period
would be SMALL, and additional mitigation is not warranted.

4.4.2 Public Services:  Public Utility Impacts During Operations

Impacts on public utility services are considered SMALL if there is little or no change in the
ability of the system to respond to the level of demand, and thus there is no need to add capital
facilities.  Impacts are considered MODERATE if overtaxing of service capabilities occurs during
periods of peak demand.  Impacts are considered LARGE if existing levels of service (e.g.,
water or sewer services) are substantially degraded and additional capacity is needed to meet
ongoing demands for services.  The GEIS indicates that, in the absence of new and significant
information to the contrary, the only impacts on public utilities that could be significant are
impacts on public water supplies (NRC 1996).

Analysis of impacts on the public water supply system considered both facility demand and
facility-related population growth.  PNPS purchases water from the Town of Plymouth Water
Division.  This water is used as potable water and reactor make-up water at the facility.  As
described in Section 2.2.2, PNPS estimated annual consumption of water obtained from the
Town of Plymouth public water supply system to be 39.1 million gallons per year for a
non-outage year.  This usage represents approximately 2.3 percent of the town's total yearly
consumption.  No refurbishment or new construction activities are associated with the PNPS
license renewal and PNPS water usage is not expected to change during the license renewal
term.  Therefore, the impact on the local water supply would not be expected to change. 
Entergy plans no increase in employment at PNPS during the license renewal term 
(Entergy 2006a).  Therefore, facility-related population growth is not expected, and there would
be no significant impact on the region's water supplies.

The Plymouth-Carver aquifer, which is the source of potable water for the Town of Plymouth
public water supply system, has sufficient water for existing and projected demand.  The town
has measures in effect to limit development in order to prevent excess water withdrawal 
(Town of Plymouth 2006).

The staff has reviewed the available information, including actual water use records for PNPS
and water use and water supply capacities for the major public water supply systems in the
region.  Based on this information, the staff concludes that the potential impacts of PNPS during
the license renewal period on public water supplies are SMALL and that no additional mitigation
measures are warranted.
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4.4.3 Off-site Land Use During Operations

Off-site land use during the license renewal term is a Category 2 issue.  Table B-1 of 10 CFR 51
Subpart A, Appendix B notes that "significant changes in land use may be associated with
population and tax revenue changes resulting from license renewal."

Section 4.7.4 of the GEIS defines the magnitude of land-use changes as a result of plant
operation during the license renewal term as follows:

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

MODERATE - Considerable new development and some changes to the land-use pattern.

LARGE - Large-scale new development and major changes in the land-use pattern.

The Town of Plymouth Conservation Commission has expressed concern that the breakwaters
associated with the PNPS intake and discharge structures may have contributed to erosion of
the shoreline in the Priscilla Beach community, located southeast of the facility along Cape Cod
Bay, resulting in a cobble rather than sand beach(d).  The Massachusetts Office of Coastal Zone
Management’s Shoreline Change Project provides data on changes in the location of the state’s
shoreline over time (MOCZM 2006).  The Shoreline Change Project presents long and short-
term shoreline change rates at 40 m (131 ft)  intervals along the Massachusetts coast,
classifying change in the location of the shoreline as either negative (erosion) or positive
(accretion).  The shoreline change data were derived from analyses of historical maps and
aerial photographs spanning the time period from the mid-1800s to 1994.  The staff examined
shoreline change data from 32 transects covering the shoreline from the southern breakwater at
PNPS southeast to the Priscilla Beach/White Horse Rocks area, for a total of 4200 ft.  For the
first time period studied, 1866 to 1951, most of this segment of shoreline experienced accretion
(gain).  The second time period, 1951 to 1978, saw erosion (loss) over many segments of this
shoreline, with the greatest rate of erosion occurring in the portion farthest away from
(southeast of) PNPS.  Some segments experienced accretion.  During the third time period
studied, 1987 to 1994, more segments experienced erosion than accretion but not in any
particular pattern or trend (i.e., some areas that experienced erosion in the second period
experienced accretion during the third period and for others the opposite occurred).  The
segments with the greatest erosion rates during the second period (i.e., those farthest away
from PNPS) experienced accretion or a slower rate of erosion during the third time period. 
Based on the review of this data, no detectable trend of erosion associated with the PNPS
facility was observed.
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Tax revenue can affect land use because it enables local jurisdictions to be able to provide the
public services (e.g., transportation and utilities) necessary to support development. 
Section 4.7.4.1 of the GEIS states that the assessment of tax-driven land-use impacts during
the license renewal term should consider (1) the size of the plant's payments relative to the
community's total revenues, (2) the nature of the community's existing land-use pattern, and
(3) the extent to which the community already has public services in place to support and guide
development.  If the plant's tax payments are projected to be small relative to the community's
total revenue, tax-driven land-use changes during the plant's license renewal term would be
small, especially where the community has pre-established patterns of development and has
provided adequate public services to support and guide development.  Section 4.7.2.1 of the
GEIS states that if tax payments by the plant owner are less than 10 percent of the taxing
jurisdictions revenue, the significance level would be small.  If the plant's tax payments are
projected to be medium to large relative to the community's total revenue, new tax-driven land-
use changes would be moderate.  If the plant’s tax payments are projected to be a dominant
source of the community’s total revenue, new tax-driven land-use changes would be large.  This
would be especially true where the community has no pre-established pattern of development or
has not provided adequate public services to support and guide development.

PNPS pays annual property taxes to the Town of Plymouth.  As discussed in Section 2.2.8.6,
property taxes paid to the Town of Plymouth for PNPS have declined since 1998 when the
Commonwealth of Massachusetts deregulated its utility industry, and in 1999 when Boston
Edison Company sold PNPS to Entergy Corporation for significantly less than the assessed
value.  Subsequent to the State's deregulation law and Entergy's purchase of PNPS, the Town
of Plymouth and Entergy agreed to payments in lieu of taxes of $1 million annually with the
potential for payments to increase should Entergy make capital improvements or substantial
additions to the facility.  The agreement continues through 2012. It would be renegotiated in the|
event of license renewal (Entergy 2006a).  However, in April 2007, the Town of Plymouth|
reached a new five-year PILOT agreement with Entergy that increases Entergy’s annual|
payment to an estimated $8.49 million in FY2008 (Town of Plymouth 2007).  The payments|
decline thereafter, reaching an estimated $6.79 million in FY 2012.  The agreement includes a|
reopener provision in the event that PNPS’ current license is renewed.  In addition, the|
Massachusetts legislature has required the owners and operators of the transmission lines
(NSTAR) to make payments to the Town of Plymouth until the end of the current PNPS license
in 2012.  NSTAR payments will decline from $12 million in 2006 to $1 million in 2007, and
continue annually at that amount through 2012.  Until 1999, PNPS property taxes provided
approximately 22 percent of the Town of Plymouth's total property tax revenues or about 17
percent of the town’s total revenues.  In FY2007,  Entergy and NSTAR PILOT payments|
associated with PNPS represent only about 1.5 percent of the total property revenues received
by the Town of Plymouth.  In FY2008, under the new PILOT agreement with Entergy, the PNPS|
payments are expected to represent about 6 percent of the town’s total revenues.|
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No refurbishment or new construction activities are associated with the PNPS license renewal. 
Therefore, the Entergy  FY2012 estimated PILOT payment of $6.79 million per year to the Town |
of Plymouth would not be expected to increase substantially (e.g., enough to raise it to 10
percent of the town's total revenues) as a result of the renegotiation that would occur at license
renewal.  Based on this analysis, tax payments for PNPS are expected to remain at less than 10
percent of the Town of Plymouth's total revenues over the license renewal term.  Therefore, the
staff concludes that the tax-related land use impacts would remain SMALL.

4.4.4 Public Services:  Transportation Impacts During Operations

Table B-1, 10 CFR Part 51 states: "Transportation impacts (level of service) of highway traffic
generated... during the term of the renewed license are generally expected to be of small
significance.  However, the increase in traffic associated with additional workers and the local
road and traffic control conditions may lead to impacts of moderate or large significance at
some sites."  All applicants are required by 10 CFR 51.53(c)(3)(ii)(J) to assess the impacts of
highway traffic generated by the proposed project on the level of service of local highways
during the term of the renewed license. 

Section 2.2.8.1 addressed existing transportation conditions in the vicinity of PNPS and found
no serious substandard conditions in the highway network. The possible exception is Rocky Hill
Road, which suffers from some safety issues associated with limited sight distances, tight
curves, and no shoulders. The recent Old Colony Planning Council study of this highway makes
specific recommendations for the town to improve safety on this local roadway (OCPC 2006).
The study did not cite PNPS as contributing to these problems.  Currently, PNPS truck traffic is |
directed to use Power House Road to access the plant.  With no increase in personnel |
anticipated during the relicensing period, any changes in future transportation conditions in the
area would not be attributable to PNPS.

The staff has reviewed the available information on traffic and transportation conditions and the
potential effects of relicensing.  Based on this information, the staff concludes that the potential
impacts of relicensing on transportation are SMALL and no additional mitigation is needed.

4.4.5 Historic and Archaeological Resources 

The National Historic Preservation Act (NHPA) requires that Federal agencies take into account
the effects of their undertakings on historic properties.  The historic preservation review process
mandated by Section 106 of the NHPA is outlined in regulations issued by the Advisory Council
on Historic Preservation at 36 CFR Part 800.  Renewal of an operating license is an undertaking
that could potentially affect historic properties.  Therefore, according to the NHPA, the NRC is to
make a reasonable effort to identify historic properties in the areas of potential effects.  If no
historic properties are present or affected, the NRC is required to notify the State 
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Historic Preservation Officer before proceeding.  If it is determined that historic properties are
present, the NRC is required to assess and resolve possible adverse effects of the undertaking.

4.4.5.1 Site Specific Cultural Resources Information

A review of the Massachusetts Historical Commission (MHC) files shows that there are no
National Register eligible or listed archaeological or historic above ground resources identified
on the PNPS site.  As noted in Section 2.2.9.2, an archaeological survey of a 517-ac portion of|
the PNPS site, including the area where the station and the transmission line were constructed,
identified 25 archaeological sites (24 historic and one prehistoric), all of which were eventually
determined to be ineligible for listing on the National Register (AEC 1972). This testing also
concluded that there is no evidence of prehistoric occupation in the area around the station
(AEC 1972). 

There is potential for archaeological resources to be present on other portions of the PNPS site
that have not been surveyed (i.e., in the former recreation area, the woodlands area, and within|
the transmission line corridor). One example reported by Entergy (2006a) is a possible cellar
described by local informants as having been located and subsequently destroyed by
construction of Power House Road.  In addition, a small number of historic artifacts and two|
possible historic sites were observed by the NRC staff during the site visit (Section 2.2.9.2).

As noted in Section 2.2.9.2, 21 National Register and/or State Register listed historic resources|
have been identified within the Town of Plymouth.  However, none are located within the|
boundaries of the PNPS site (Entergy 2006a). |

4.4.5.2 Conclusions

A 1990 Environmental Assessment conducted by the NRC reported that operations at the
PNPS site had not disturbed the integrity of local historic sites in the Town of Plymouth 
(NRC 1990).  In a 2005 correspondence between the MHC and Entergy it was further|
determined that no National Register eligible historic or archaeological resources on the PNPS
site would likely be impacted through continuing operations at the station (Entergy 2006a).

No new facilities, service roads or transmission lines are proposed for the PNPS site as part of
this operating license renewal, nor are refurbishment activities proposed.  Additionally, Entergy
has an environmental review and evaluation procedure (EN-EV-115) in place to identify and
assess the effects of its activities upon cultural resources (Entergy 2006d).  Therefore, the
potential for National Register eligible historic or archaeological resources to be impacted by
renewal of this operating license is SMALL.  Based on this conclusion, there would be no need
to review mitigation measures. 
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4.4.6 Environmental Justice

Environmental justice refers to a Federal policy that requires Federal agencies to identify and
address, as appropriate, disproportionately high and adverse human health or environmental
effects of its actions on minority(e) or low-income populations.  The memorandum accompanying |
Executive Order 12898 (59 FR 7629) directs Federal executive agencies to consider
environmental justice under the National Environmental Policy Act of 1969 (NEPA).  The
Council on Environmental Quality has provided guidance for addressing environmental justice
(CEQ 1997a).  Although the Executive Order is not mandatory for independent agencies, the |
NRC has voluntarily committed to undertake environmental justice reviews.  Specific guidance
is provided in the NRC Office of Nuclear Reactor Regulation Office Instruction LIC-203,
Procedural Guidance for Preparing Environmental Assessments and Considering
Environmental Issues Rev. 1 (NRC 2004a).  In 2004, the Commission issued a final Policy
Statement on the Treatment of Environmental Justice Matters in NRC Regulatory and Licensing
Actions (NRC 2004b).

The scope of the review, as defined in NRC guidance (NRC 2004a), includes identification of
impacts on minority and low-income populations, the location and significance of any 
environmental impacts during operations on populations that are particularly sensitive, and
information pertaining to mitigation.  It also includes evaluation of whether these impacts are
likely to be disproportionately high and adverse.

The staff identified minority and low-income populations within the 50-mi radius of the site.  A
minority population exists in a census block group if the percentage of each minority and
aggregated minority category within the census block group exceeds the corresponding
percentage of minorities in the state of which it is a part by 20 percentage points, or the
corresponding percentage of minorities within the census block group is at least 50 percent.  A
low-income population exists if the percentage of low-income population within a census block
group exceeds the corresponding percentage of low-income population in the state of which it is
a part by 20 percentage points, or if the corresponding percentage of low-income population
within a census block group is at least 50 percent.
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For the PNPS review, the staff examined the geographic distribution of minority and low-income
populations within 50 mi of the site, employing the 2000 Census for low-income and minority
populations (USCB 2000).  The analysis was supplemented by field inquiries to the planning
department and local officials in the towns in Plymouth County proximate to  PNPS. 

4.4.6.1 Minority Populations

The percent of each minority group and of minorities in aggregate was calculated for each of the
3863 block groups within 50 mi of PNPS and compared to the corresponding State’s minority
threshold percentages to determine whether environmental justice-defined minority populations
exist.

Massachusetts, with approximately 83 percent of the block groups, accounts for 514 block
groups defined as minority communities, with the remaining 17 percent of block groups in
Rhode Island accounting for 137 block groups defined as minority communities (aggregating all
minority racial groups and Hispanic populations).  The location of these minority block groups is|
shown in Figure 2-11.|

No minority communities were located within a 6-mi radius of PNPS.  The nearest|
concentrations of minority groups to PNPS were in Brockton, approximately 25 mi to the
northwest.  Other minority communities were located in or near Boston, Massachusetts, and|
Providence, Rhode Island.

4.4.6.2 Low-Income Populations

NRC guidance defines “low-income” by using U.S. Census Bureau (USCB) statistical poverty
thresholds (NRC 2004a).  The same approach to defining low-income environmental justice|
thresholds is used for minorities (i.e., where the low-income population of the census block
group exceeds 50 percent, or where the percentage of persons below the poverty level in a
census block group is 20 percentage points or more than the state’s percentage of low-income|
persons).

In Massachusetts, of the 3204 block groups within 50 mi of PNPS, low-income populations exist
in 190 block groups, and in Rhode Island, 79 of the 659 block groups in the study area were
defined as low-income.

No low-income populations were identified within the 6-mi radius of PNPS. The nearest low-
income population occurring within the 50-mi radius was in northwest Plymouth County in
Brockton.  This population is approximately 25 mi northwest of the PNPS site.  Other low-|
income populations within 50 mi of PNPS were clustered near Boston and in Bristol County,
near the communities of Fall River and New Bedford, Massachusetts and in Providence County,
Rhode Island.  The location of these low-income block groups is shown in Figure 2-12.|
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With the locations of minority and low-income populations identified, the staff proceeded to
evaluate whether any of the environmental impacts of the proposed action could affect these
populations in a disproportionately high and adverse manner.  The pathways through which the |
environmental impacts associated with the PNPS license renewal can affect human populations
are discussed in each topical section.  The staff evaluated whether minority and low-income
populations could be disproportionately affected by these impacts.  The staff found no unusual
resource dependencies or practices, such as subsistence agriculture, hunting, or fishing that
would be affected and, in turn, adversely affect minority and low-income populations.  In
addition, the staff did not identify any location-dependent disproportionately high and adverse
impacts affecting these minority and low-income populations.  The staff concludes that off-site
impacts from PNPS on minority and low-income populations would be SMALL, and no special
mitigation actions are warranted.

4.5 Ground-Water Use and Quality

Category 1 issues in 10 CFR Part 51, Subpart A, Appendix B, Table B-1, that are applicable to
PNPS groundwater use and quality are listed in Table 4-12.  Entergy stated in its ER that it is |
not aware of any new and significant information associated with the renewal of the PNPS OL
(Entergy 2006a).  The staff has not identified any new and significant information during its
independent review of the PNPS ER, the staff's site visit, the scoping process, its evaluation of |
other available information, or consideration of public comments.  Therefore, the staff concludes |
that there would be no impacts related to these issues beyond those discussed in the GEIS. |
For these issues, the GEIS concluded that the impacts would be SMALL, and additional plant |
specific mitigation measures are not likely to be sufficiently beneficial to be warranted.

Table 4-12.  Category 1 Issues Applicable to Groundwater Use and Quality During the Renewal Term |

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

Sections

GROUND-WATER USE AND QUALITY

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

Ground-water quality degradation (saltwater intrusion) 4.8.2.1
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A brief description of the staff’s review and the GEIS conclusions, as codified in Table B-1,
10 CFR 51, follows.

� Ground-water use conflicts (potable and service water; plants that use <100 gpm).
Based on information in the GEIS, the Commission found that:

Plants using less than 100 gpm are not expected to cause any ground-water use
conflicts.

As discussed in Section 2.2.2, PNPS groundwater use is less than 100 gpm.  The staff has
not identified any new and significant information during its independent review of the PNPS
ER, the site visit, the scoping process, evaluation of other available information, or|
consideration of public comments.  Therefore, the staff concludes that there would be no|
groundwater use conflicts during the renewal term beyond those discussed in the GEIS.

� Ground-water quality degradation (saltwater intrusion).  Based on information in the
GEIS, the Commission found that:

Nuclear power plants do not contribute significantly to saltwater intrusion.

The staff has not identified any new and significant information during its independent
review of the PNPS ER, the site visit, the scoping process, evaluation of other available|
information, or consideration of public comments.  Therefore, the staff concludes that there|
would be no groundwater quality degradation impacts associated with saltwater intrusion
during the renewal term beyond those discussed in the GEIS.

There are no Category 2 issues related to groundwater use and quality for PNPS.

4.6 Threatened or Endangered Species

Threatened or endangered species are listed as a Category 2 issue in 10 CFR Part 51,
Subpart A, Appendix B, Table B-1.  This issue is listed in Table 4-13.|

Table 4-13.  Category 2 Issue Applicable to Threatened or Endangered Species During the Renewal term|

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

GEIS
Section

10 CFR 51.53(c)(3)(ii)
Subparagraph

SEIS
Section

THREATENED OR ENDANGERED SPECIES (FOR ALL PLANTS)
Threatened or endangered species 4.1 E 4.6
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This issue requires consultation with appropriate agencies to determine whether threatened or
endangered species are present and whether they would be adversely affected by continued
operation of the nuclear facility during the license renewal term. The presence of threatened or
endangered species in the vicinity of the PNPS site is discussed in Sections 2.2.5.3.7 and |
2.2.6.2.  On April 25, 2006, the staff contacted the FWS and NMFS to request information on |
threatened and endangered species and the impacts of license renewal (NRC 2006b). In
response, on May 23, 2006, the FWS provided additional information regarding Federally listed
species that have been observed or may occur in the vicinity of PNPS and its associated
transmission line ROW, as well as the concerns that the FWS have regarding those species
(FWS 2006). The FWS implied in this letter that formal consultation is not required. NMFS
responded on June 28, 2006, with a listing of marine species that were potentially affected by
PNPS operations (NMFS 2006). The staff has prepared a biological assessment (BA) that
documents its review, and the BA has been transmitted to NMFS for their concurrence. The BA
is provided in Appendix E of this SEIS.  The staff has not received a response from NMFS, upon |
publishing of this Final SEIS. |

4.6.1 Marine Aquatic Species

As described in Section 2.2.5.3.6, there are ten Federally listed endangered or threatened
marine aquatic species with some potential to occur in the vicinity of the PNPS.  Four species of
sea turtle Federally listed as endangered or threatened may occur in Cape Cod Bay.  The
loggerhead (Caretta caretta), Kemp’s ridley (Lepidochelys kempi), leatherback (Dermochelys
coriacea), and green (Chelonia mydas) turtles have all been observed within Cape Cod Bay, but |
none have been documented at the PNPS site.  Throughout the operation of the plant, there |
have been no incidents of turtles being impinged on the screens, nor have any ever been
observed in the intake embayment or discharge canal (Entergy 2006a). |

Three Federally endangered great whale species are found seasonally in New England waters
and have been documented in Cape Cod Bay:  North Atlantic right whale (Eubalaena glacialis), |
humpback whale (Megaptera novaeangliae), and fin whale (Balaenoptera physalus).  In |
addition, two other species, sei whale (B. borealis) and sperm whale (Physter catadon), are |
known to migrate in New England waters off of the coast of Massachusetts.  Cape Cod Bay is
designated as a critical habitat for the North Atlantic right whale.  Although these species are
documented in Cape Cod Bay and/or coastal Massachusetts waters, no whales have been
observed in the shallow waters off PNPS or in the intake and discharge areas by applicant
biologists since biological monitoring began at PNPS in the late 1960s (Entergy 2006a).

The range of the endangered shortnose sturgeon (Acipenser brevirostrum) includes the PNPS
area; however, there are no known occurrences of the shortnose sturgeon in Plymouth or the 
surrounding area (NHESP 2006).  Shortnose sturgeon have never been observed in Cape Cod 
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Bay near PNPS, or in the facility intake and discharge areas during the duration of the|
ecological monitoring studies since the plant first came on line (Entergy 2006a).|

The staff concludes that continued operation of PNPS during the license renewal term is not
likely to adversely affect any Federally listed marine aquatic species. Thus, the staff concludes
that the impact on threatened or endangered marine aquatic species from an additional 20
years of operation would be SMALL, and no additional mitigation would be warranted. The|
staff’s findings were documented in the BA (Appendix E) that has been forwarded to the NMFS
for concurrence.  The staff has not received a response from NMFS, upon publishing of this|
Final SEIS.|

4.6.2 Terrestrial and Freshwater Aquatic Species

No Federally or State-listed threatened or endangered terrestrial species have been observed|
on the PNPS site or the transmission line ROW.  Five species with a Federal listing status of
endangered or threatened have been identified in the Town of Plymouth.  The FWS (2006)
identified four Federally listed species as potentially occurring in the PNPS vicinity or the
transmission line ROW:  the piping plover (Charadrius melodus), roseate tern (Sterna dougallii),
bald eagle (Haliaeetus leucocephalus), and population 1 of the northern red-bellied cooter
(Pseudemys rubriventris).  The fifth Federally listed species, the dwarf wedgemussel
(Alasmidonta heterodon), does not have habitat or the potential to occur in these area.

Although these three Federally listed birds occur in the vicinity of the facility, they are not
dependent on habitats within the facility and are unlikely to be affected by facility operations. 
The piping plover is known to occur along Plymouth Beach just north of the PNPS (FWS 2006)
and may move through the PNPS site while foraging along the shoreline and during migration
(NHESP 1990).  The piping plover has made a dramatic recovery in Massachusetts during the
period that PNPS has been operating.  The Massachusetts population increased from 139
breeding pairs in 1986 to over 500 breeding pairs in 1999, and now represents one-third of the
entire Atlantic coast population (NHESP 1990).  The roseate tern also is known to occur along
Plymouth Beach just north of PNPS (FWS 2006), and it may pass over the PNPS site during
migration (NHESP 1988).  The roseate tern population in Massachusetts has been slowly
increasing, from 1600 breeding pairs in 1978 to 1810 breeding pairs in 1999 (NHESP 2005).|

Wintering bald eagles occasionally occur in the area of the PNPS (FWS 2006), and in 2005,
juveniles and adults were observed at Plimoth Plantation, approximately 2 mi northwest of
PNPS (Entergy 2006a).  The bald eagle breeding population in Massachusetts has been
recovering slowly, and in 2002 there were 12 breeding pairs producing approximately 15 chicks
annually  (NHESP 2005).  Thus, there is no evidence that these species have been adversely|
affected by previous operation of the PNPS facility.  Given that no expansion of existing facilities
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or disturbance of additional land is anticipated, these species are unlikely to be adversely
affected during the renewal period (FWS 2006).

The northern red-bellied cooter is the only Federally listed species for which an area in the
vicinity of PNPS and the transmission line ROW has been designated by FWS as critical
habitat.  Approximately 1400 ft of the transmission line ROW, near its southern end and
adjacent to the boundary of Myles Standish State Forest, crosses the southeastern tip of an
area containing numerous ponds that was designated as critical habitat (at 50 CFR 17.95) for
the northern red-bellied cooter (FWS 1980) (Figure 2-6).  The specific habitats used by the
northern red-bellied cooter, which consist of ponds with abundant vegetation and areas of
sandy soil on nearby land for nesting (NHESP 1995), do not occur within the transmission line
ROW.  The FWS concurred that the area of critical habitat crossed by the transmission line
ROW does not provide the specific habitat needs of the northern red-bellied cooter 
(FWS 2006).  The FWS noted that this area of the habitat was considered critical based on its
value as a buffer against activities that may degrade water quality and quantity within ponds
occupied by the turtle, and that the turtle potentially could traverse the ROW.  The closest pond
where the red-bellied cooter has been observed historically, Crooked Pond (50 CFR 17.95), is
separated from the transmission line ROW by approximately 1500 ft of forested land.  The
second closest pond where the turtle has been observed, Island Pond (50 CFR 17.95), is
separated from the ROW by approximately 1800 ft of forested land, residences, and roadway
(Long Pond Road) (FWS 1980).

In addition to the Vegetation Management Plan, NSTAR follows a program, developed in
coordination with and approved by the NHESP, to protect the northern red-bellied cooter and
other turtles that may be present in the transmission line ROW during maintenance activities
(NSTAR 2006).  The northern red-bellied cooter has never been observed by NSTAR, Entergy,
or Boston Edison biologists in this transmission line ROW, and no other Federally or State-listed
endangered or threatened species is known or believed to occur in this transmission line ROW. 
Given that no expansion of existing facilities or disturbance of additional land associated with
the transmission line ROW is anticipated, this species is unlikely to be adversely affected during
the renewal period (FWS 2006).

Approximately 22 other rare species listed by the Commonwealth of Massachusetts may have
the potential to occur on the PNPS site or transmission line ROW based on the possible
presence of suitable habitat.  However, because no expansion of existing facilities or
disturbance of additional land associated with the transmission line ROW is anticipated, if these
species were to occur in this area, it is unlikely that they would be adversely affected during the
renewal period. 

The staff reviewed information from the site audit, Entergy’s ER, other reports, information from |
the FWS and NHESP, and public comments received.  The staff concluded that the impacts on |
Federally or State-listed terrestrial endangered, threatened, proposed, or candidate species of
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an additional 20 years of operation and maintenance of PNPS and associated transmission
lines and ROW would be SMALL, and no additional mitigation would be warranted.  Because|
formal consultation is not required by the FWS, a BA was not developed to evaluate the
potential impacts of continued operation of PNPS on Federally listed terrestrial and freshwater
aquatic species (FWS 2006).|

4.7 Evaluation of New and Potentially Significant
Information on Impacts of Operations During the
Renewal Term

The NRC staff reviewed the discussion of environmental impacts in the GEIS and conducted its
own independent review (including public comments received) to identify new and significant|
information on environmental issues listed in 10 CFR Part 51, Subpart A, Appendix B, Table 
B-1, related to PNPS during the renewal term.  Processes for identification and evaluation of
new and significant information are described in Section 1.2.2.  Issues that were raised during
scoping and public comment periods or through the staff’s independent review of other available|
information are examined here to determine whether they represent new and significant
information.

Of the 92 issues identified in the GEIS, the potential impact to aquatic habitat was not included. |
The consultation requirements of Section 305(b)of the Magnuson-Stevens Fishery Conservation|
and Management Act, as amended by the Sustainable Fisheries Act of 1996, provide that|
Federal agencies must consult with the Secretary of Commerce on all actions or proposed|
actions authorized, funded, or undertaken by the agency that may adversely affect EFH. |
Therefore, concurrent with issuance of the draft SEIS, the staff requested initiation of an EFH|
consultation with the NMFS.  The EFH Assessment to support this consultation and NMFS’s|
correspondence concluding consultation are presented in Appendix E of this SEIS.|

|
A member of the public submitted a comment on the draft SEIS regarding the effects of|
continued operation of PNPS on aquatic habitat other than that designated as EFH.  This|
comment, provided below, was determined to be a new and potentially significant issue.|

|
In the same way that there is concern for the EFH for fisheries determined by NOAA|
[National Oceanic and Atmospheric Administration] to require Management Plans|
pursu[ant] to the Magnuson-Stevens Act, so too should there be concern for the habitats|
essential to fish species that are experiencing precipitous population decline such as the|
Rainbow smelt, Alewife and Blueback herring, among others – the cumulative impact|
resulting from the plant impingement and entrainment on water quality, temperature and|
population abundance on these fish, and thus on long term survivability, was not|
adequately examined.|

|
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In response to the comment, the staff evaluated the potential impacts to aquatic habitat in this |
section of the SEIS.  The aquatic habitat in the vicinity of PNPS is described in Section 2.2.5.1. |
The PNPS cooling water system is described in section 2.1.3. |

|
Although the comment specifically expressed “concern for the habitats essential to fish species
that are experiencing precipitous population decline,” the staff decided that the potential impacts
on aquatic habitats throughout the entire local aquatic ecosystem should be addressed.  Similar
to the method used by the staff to assess EFH, the staff applied the use of four metrics
(impingement, entrainment, discharge impacts, and food web impacts) in the assessment of
impacts on aquatic habitat.  Based on this analysis, the staff has determined that continued
operation of the PNPS cooling water system would affect the aquatic habitat in the vicinity of
PNPS.  However, this impact would be of SMALL significance, and ample aquatic habitat is
available in the immediate area and unaffected by PNPS operations.

As discussed in Section 4.3, radiation exposure issues for the license renewal term are
Category 1 issues.  During the scoping process and during the public comment period, |
members of the public (1) expressed concern about the possible impacts on human health (e.g.,
cancer) from exposure to radiation from Pilgrim's effluents and (2) cited a number of documents
to support their concerns.  The NRC reviewed these documents for potential new and significant
information regarding the Category 1 radiation exposure issues.

Cancer is not rare; in fact, cancer is very common in the U.S. population.  According to the |
American Cancer Society, more than a half million Americans die from cancer each year, an
average of more than 1500 people a day (ACS 2005).  There are many possible causes and
risk factors for cancer, including radiation exposure.

Although radiation may cause cancers at high doses and high dose rates, currently there are no
data that unequivocally establish the occurrence of cancer following exposure to doses below
10,000 millirem (mrem), received at low dose rates.  However, radiation protection experts
conservatively assume that any amount of radiation may pose some risk of causing cancer or a
severe hereditary effect, and that the risk is higher for higher radiation exposures.  Therefore, a
linear, no-threshold dose-response model is used to describe the relationship between radiation
dose and risks such as cancer induction.  Simply stated, any increase in dose, no matter how
small, results in an incremental increase in health risks.  This theory is accepted by the NRC as
a conservative model for estimating health risks from radiation exposure, recognizing that the
model probably overestimates those risks.  According to the health risk estimates in
International Commission on Radiological Protection Publication 60 (ICRP 1990), the risk of
radiation exposure causing cancer is very low at doses below 10 mrem per year (mrem/yr).

Thousands of studies have been performed on the biological effects of radiation exposure. 
None of the scientifically valid studies show human health effects at acute doses less than |
10,000 mrem.  Based on a consensus of the conclusions of national and international experts
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such as the National Council on Radiation Protection and Measurements and the International
Commission on Radiological Protection (ICRP), NRC and EPA have established conservative
dose limits for the protection of human health.  In 40 CFR Part 190, EPA set a limit of 25
mrem/yr to the whole body of a member of the public from the entire nuclear fuel cycle,
including nuclear power plants.  NRC established dose design objectives in 10 CFR Part 50,
Appendix I, to implement the EPA standards for radiological effluents from nuclear power plants.

In spring 2006, the National Research Council of the National Academies published, "Health
Risks from Exposure to Low Levels of Ionizing Radiation, BEIR VII Phase 2" (NAS 2006).  A|
prepublication version of the report was made public in June 2005.  A number of comments|
suggested that this report includes new and significant information that supports the concern
about the possible impacts on human health from exposure to radiation from PNPS effluents. 

The major conclusion of the BEIR VII report is that current scientific evidence is consistent with
the hypothesis that there is a linear, no threshold dose response relationship between exposure
to ionizing radiation and the development of cancer in humans.  This conclusion is consistent
with the radiological protection model that the NRC uses to develop its regulations.  Therefore,
the NRC’s regulations continue to adequately protect public health and safety and the
environment.  None of the findings in the BEIR VII report warrant immediate changes to the|
NRC regulations (NRC 2005).  The BEIR VII report does not say there is no safe level of|
exposure to radiation; it does not address "safe versus not safe."  It does continue to support
the conclusion that there is some amount of cancer risk associated with any amount of radiation
exposure and that the risk increases with exposure and exposure rate.  It does conclude that
the risk of cancer induction at the dose levels in the NRC’s and EPA’s radiation standards is
very small.  Similar conclusions have been made in all of the associated BEIR reports since
1972 - BEIR I, III, and V (NAS 1972, NAS 1980, NAS 1990). |

Since the BEIR VII findings are consistent with the prior BEIR studies, which were previously
reviewed and found consistent with the bases of the current NRC regulations, the NRC staff
concludes that the BEIR VII Phase 2 report does not constitute new and significant information.

With regard to the potential human health effect of PNPS effluents, as discussed in Sections
2.1.4 and 2.2.7 of this SEIS, Entergy monitors the amounts of radionuclides released in the
effluents from Pilgrim to ensure compliance with these NRC regulations.  Entergy also conducts
an environmental radiological monitoring program to confirm the expected levels of radioactive
materials in the area around PNPS.  Based on recent effluent release reports |
(Entergy 2002, 2003, 2004, 2005, 2006c) the NRC staff expects the releases of radioactive|
material from Pilgrim to be well within regulations during the license renewal period and less
than 10 mrem/yr to the maximally exposed member of the public.  By comparison, the average|
dose of radiation in the United States from all sources including natural background and medical|
sources is approximately 360 mrem/yr (NRC 2007).  Therefore, the additional dose to the|
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maximally exposed member of the public from PNPS operations is less than 3 percent of the |
average annual background and medical dose to a member of the general public. |

The NRC inspects Entergy's radiological effluent and environmental radiological monitoring
programs at PNPS.  In addition, Massachusetts Department of Public Health (MDPH) conducts
environmental radiological monitoring around PNPS.  As part of the Pilgrim site audit, the NRC
staff met with officials of the MDPH to discuss the results of the MDPH radiological
environmental monitoring program around Pilgrim.  MDPH indicated that the results of the
MDPH monitoring program have been consistent with the results from Entergy’s monitoring
program.(f) |

With regard to the possibility of a causal relationship between PNPS effluents and human
health, authors of various reports have suggested that statistical associations support a cause- |
and-effect relationship between cancer rates and reactor operations.  While it is true that cancer |
rates vary among locations, it is very difficult to ascribe the cause of a cluster of cancers to
some local environmental exposure, such as radiation from a nuclear power facility.  Statistical
association alone does not prove causation, and well-established scientific methods must be
used to determine that for two things that appear to be associated over time, it can be
concluded that one causes the other.  For example, a person could say, “In the winter I wear
boots, and in the winter I get colds.”  While there is a strong statistical association between
wearing boots and getting colds, it would be inappropriate to say that wearing boots causes
colds.

The scientific community adheres to several principles of good science that must be employed
before a cause-and-effect claim can be made.  These principles include:  whether the study can
be replicated; whether it has considered all the data or was selective (e.g., in the population or
in the years studied); whether it evaluated all possible explanations for the observations;
whether the data was valid and reliable; and whether its conclusions were subjected to
independent peer review, evaluation, and confirmation. 

A number of studies that conformed to these principles have been performed to examine the
health effects around nuclear power facilities:
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• National Cancer Institute – In 1990, at the request of Congress, the National Cancer
Institute conducted a study of cancer mortality rates around 52 nuclear power plants and 10
other nuclear facilities.  The study covered the period from 1950 to 1984 and evaluated the
change in mortality rates before and during facility operations.  The study concluded there
was no evidence that nuclear facilities may be linked causally with excess deaths from
leukemia or from other cancers in populations living nearby (NCI 1990 in NRC 2006a). 

• University of Pittsburgh – Investigators from the University of Pittsburgh found no link
between radiation released during the 1979 accident at the Three Mile Island nuclear station
and cancer deaths among nearby residents.  For 20 years, their study followed over 32,000
people who lived within 8 kilometers (5 mi) of the facility at the time of the accident 
(UOP 2000 in NRC 2006a).

• Connecticut Academy of Sciences and Engineering – In January 2001, the Connecticut
Academy of Sciences and Engineering issued a report on a study around the Haddam Neck
Nuclear Power Plant in Connecticut and concluded that radiation emissions were so low as
to be negligible (CASE 2001 in NRC 2006a). 

• American Cancer Society – In 2004, the American Cancer Society concluded that although
reports about cancer clusters in some communities have raised public concern, studies
show that clusters do not occur more often near nuclear plants than they do by chance
elsewhere in the population.  Likewise, there is no evidence that links the isotope strontium-
90 with increases in breast cancer, prostate cancer, or childhood cancer rates.  Radiation
emissions from nuclear power plants are closely controlled and involve negligible levels of
exposure for nearby communities (ACS 2001 in NRC 2006a). 

• Florida Bureau of Environmental Epidemiology – In 2001, the Florida Bureau of
Environmental Epidemiology reviewed claims that there are striking increases in cancer
rates in southeastern Florida counties caused by increased radiation exposures from
nuclear power plants.  However, using the same data to reconstruct the calculations on
which the claims were based, Florida officials were not able to identify unusually high rates
of cancers in these counties compared with the rest of the state of Florida and the nation
(FDOH 2001 in NRC 2006a).

• Illinois Public Health Department – In 2000, the Illinois Public Health Department compared
childhood cancer statistics for counties with nuclear power plants to similar counties without
nuclear plants and found no statistically significant difference (IPDH 2000, in NRC 2006a).

In summary, there are no studies to date that are widely accepted by the scientific community
that show a correlation between radiation dose from nuclear power facilities and cancer to the
general public.  The amount of radioactive material released from nuclear power facilities is well
measured, well monitored, and known to be very small.  The doses of radiation that are
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received by members of the public as a result of exposure to nuclear power facilities are so low
that resulting cancers have not been observed and would not be expected.

The scoping and public comments included citations that discussed the potential for impacts on |
human health from exposure to radiation from PNPS effluents.  In these comments, a number of |
commenters expressed concern that operation of PNPS results in excess cancers in the
population around the plant site.  Commenters cited the following documents in support of these
concerns:

• Clapp, R.W., Cobb, S., Chan, C.K., and B. Walker, 1987, Leukemia near Massachusetts |
nuclear power plant, Lancet (Dec 5): pgs. 1324-1325. |

• Clapp, R.W., 1992, Statement before the Southeastern Massachusetts Health Study Review |
Committee. |

• Clapp, R.W., 2006a, Analysis of 1974-1989 Massachusetts Cancer Registry for Leukemia |
and Thyroid Cancer, personal communication with Pilgrim Watch. |

• Clapp, R.W., 2006b, Analysis of 1998-2002 Massachusetts Cancer Registry for Leukemia |
and Thyroid Cancer, personal communication with Pilgrim Watch. |

• England, R.W., and E. Mitchell, 1987, Estimates of Environmental Accumulations of |
Radioactivity Resulting from Routine Operation of New England Nuclear Power Plants |
(1973-1984).  A Report of the Nuclear Emission Research project, Whitemore School of |
Business and Economics, University of New Hampshire, Durham, New Hampshire. |

• Knorr, R.S., and M.S. Morris, 1996, The Southeastern Massachusetts Health Study |
(published in the Archives of Environmental Health, Volume 51, pg.266, July through August |
1996) |

• Land, W.T., unknown date, Meteorological Analysis of Radiation Releases for the Coastal |
Areas of the State of Massachusetts for June 3rd to June 20th 1982. |

• Morris, M.S., and R.S. Knorr, Southeastern Massachusetts Health Study.  Final Report. |
Boston, MA: Bureau of Environmental Health Assessment, Massachusetts Department of |
Public Health; 1990. |

• National Research Council of the National Academies, 2006, Health Risks from Exposure to |
Low Levels of Ionizing Radiation, BEIR VII, Phase 2, Committee to Assess Health Effects |
from Exposure to Low Levels of Ionizing Radiation, National Academies Press, Washington, |
DC, pg. 406. |
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• Russ, A., C. Burns, S. Tuler, and O. Taylor.  2006.  Health Risks of Ionizing Radiation: An|
Overview of Epidemiological Studies. Community-Based Hazard Management, The George|
Perkins Marsh Institute.  Clark University, Worcester, Massachusetts.|

Many of these comments referred to the Southeastern Massachusetts Health Study (SMHS). |
The SMHS was conducted by investigators from the MDPH to determine if communities near|
PNPS in Plymouth, Massachusetts, had elevated leukemia incidence rates associated with|
radioactive plant discharges (Hoffman et al. 1992).  The SMHS states that the “data support a|
finding of association between exposure potential to Pilgrim emissions and the risk of leukemia|
in adult cases diagnosed before 1984.” The final report, released to the public in October 1990,|
found a two- to four-fold increase in the risk of leukemia among residents of certain towns within|
a 20-mi radius from the plant (Morris and Knorr 1990). 

Six years after issuing the SMHS report, the authors published a paper in the Archives of|
Environmental Health about the SMHS (Knorr and Morris 1996).  More recently, through the|
public comment process on PNPS’s draft SEIS, the authors further clarified(g) their position|
stating that: |

“The MDPH report specifically states that it is not possible to reach definitive conclusions|
regarding cause and effect but that the results should be followed up to clarify their|
public health implications.  This conclusion is consistent with that stated by the peer|
reviewers.  While the findings of the study may not support a causal relationship, the|
NRC arguments in the Supplemental Impact Statement ignore the principal MDPH and|
peer review conclusions that the findings cannot be dismissed and that further attention|
to the possible risks associated with the power plant may be warranted”.|

The peer reviews (Sever et al. 1993; Hoffman et al. 1992; NRC NUREG/BR-0125 1992)|
focused on several issues that do not support a causal relationship.  The first issue is
temporality.  There is a latency period of several years between radiation exposure and
leukemia incidence, and the short duration of the increased incidence of leukemia reported in
the study is inconsistent with the increase being radiation induced.  The elevated incidence
disappeared just when it would have been approaching a maximum if it had been caused by
radiation exposure from PNPS.  Second, the results of the study are inconsistent with the
results of the large body of evidence from studies conducted before and after the SMHS that are
widely accepted within the scientific community.  Some of those studies, including the BEIR VII
report are discussed above; none of them showed an increase in leukemia incidence from low
radiation doses or proximity to nuclear power plants.  Third, the level of radioactive material
released from PNPS and the resulting estimated doses met NRC’s rules and are well within
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NRC’s radiation standards.  The SMHS did not actually estimate doses based on plant effluent
reports, but inferred that the doses to members of the public were much higher near the plant
than at distances in the range of 20 mi.  This inference is not correct; there is almost no
difference (i.e., the last 5 years of effluent release reports show that the dose to the maximally
exposed person from PNPS operations is less than 3 percent of the average dose to the
general public 20-mi away) (Entergy 2002, 2003, 2004, 2005, 2006c; NRC 2007).  Finally, the |
SMHS concluded that two-thirds of the leukemia cases near the plants were caused by
radiation.  If this conclusion were true, the combined total of the radiation induced leukemia
cases and the normally expected number of non-radiation induced leukemia cases would have
been much higher than observed. 

NRC has considered the relevant information in these citations and concludes that the SMHS |
does not demonstrate a causal relationship between the PNPS effluents and the potential effect |
of excess cancers in the areas around the site.  With regard to the rest of these citations, NRC |
finds that they also fail to overturn the large body of evidence from widely accepted studies
within the scientific community that find that the potential for this causality is not scientifically
plausible.

In the GEIS, radiation exposure to the public during the license renewal term was considered a
Category 1 issue (see Chapter 1 and Section 4.3 for a discussion of Category 1 issues and
radiological impacts from normal operations).  The GEIS concluded that the risk to the public
from continued operation of a nuclear plant would not increase during the license renewal term.
Doses to members of the public from PNPS emissions were specifically evaluated in Appendix
E of the GEIS and were found to be well within the regulatory limits.

In summary, NRC's dose limits are conservative and supported by the EPA and international
agencies such as:  ICRP, United Nations Scientific Committee on the Effects of Atomic
Radiation, and the European Commission on Radiation Protection.  Review and evaluation of
new studies and analyses of the health effects of radiation exposure is an ongoing process at
the NRC.  The scientifically defensible epidemiological studies on the biological effects of
ionizing radiation provide solid evidence that the current regulatory standards are protective of
human health.  Entergy has demonstrated that releases from PNPS during the renewal period
are expected to be below regulatory limits (Entergy 2002, 2003, 2004, 2005, 2006c).

The NRC staff has reviewed the information within the documents referenced by the
commenters and finds that the information fails to demonstrate that the GEIS (as codified in |
10 CFR Part 51, Subpart A, Appendix B, Table B-1) regarding the human health impact of |
radiation exposure resulting from the operation of PNPS is incorrect. 

The staff concludes that the information provided during the scoping process was not new and
significant with respect to the findings of the GEIS.
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4.8 Cumulative Impacts

The staff considered the potential for cumulative impacts of operations of PNPS during the
renewal term.  For the purposes of this analysis, past actions are those related to the resources
at and since the time of the plant licensing and construction, present actions are those related to
the resources at the time of current operation of the power plant, and future actions are
considered to be those that are reasonably foreseeable through the end of plant operation. 
Therefore, the analysis considers potential impacts through the end of the current license term
as well as the 20-year renewal license term.  The geographical area over which past, present,
and future actions would occur is dependent on the resource evaluated and is described below
for each resource.

The impacts of the proposed action, as described in previous sections of Chapter 4, are|
combined with other past, present, and reasonably foreseeable future actions at PNPS
regardless of what agency (Federal or non-Federal) or person undertakes such other actions. 
These combined impacts are defined as “cumulative” in 40 CFR 1508.7 and include individually
minor but collectively significant actions taking place over a period of time (CEQ 1997b).  It is|
possible that an impact that may be SMALL by itself could result in a MODERATE or LARGE
impact when considered in combination with the impacts of other actions on the affected
resource.  Likewise, if a resource is regionally declining or imperiled, even a SMALL individual
impact could be important if it contributes to or accelerates the overall resource decline.

4.8.1 Cumulative Impacts on Marine Aquatic Resources

For the purposes of this analysis, the geographic area considered for impingement impacts on
marine aquatic resources includes the Plymouth/Kingston/Duxbury areas and western Cape|
Cod Bay.  As discussed in Section 4.1, the staff found no new and significant information that
would indicate that the conclusions regarding any of the marine aquatic resources in the vicinity
of PNPS are inconsistent with the conclusions in the GEIS (NRC 1996).  The staff has
determined that the combined effects of entrainment and impingement would likely have|
MODERATE cumulative impacts on the local winter flounder population and on the Jones River|
population of rainbow smelt.  Entrainment and impingement combined would likely have SMALL|
to MODERATE cumulative impacts on other marine aquatic species and habitat.|

There is a variety of natural and anthropogenic factors that may influence biota in the area
surrounding PNPS, including fishing mortality, entrainment and impingement from PNPS and
other water intakes, heat shock from PNPS and other thermal dischargers, contaminants,|
environmental changes associated with regional increases in water temperature, habitat
modification and loss, protected areas, and predator-prey interactions.  In addition, changes to|
water and sediment quality from runoff, urbanization, and industrial activities may act as|
stressors on the biological environment.  To evaluate the impacts of these other stressors on
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biological communities in the area and in turn, be able to elucidate the cumulative impacts of
PNPS’s cooling system on the aquatic resources of Cape Cod Bay, the staff consulted with
State and Federal resource agencies, reviewed the applicants ER and other environmental
reports, conducted an independent search for other potential stressors in Cape Cod Bay, and |
considered public comments. |

Other activities that may affect marine aquatic resources in Cape Cod Bay include periodic
maintenance dredging, continued urbanization and development, and construction of new over-
water or near-water structures, such as docks, and shoreline stabilization measures, such as
sheet pile walls, rip-rap, or other hard structures.  For instance, it is likely that the harbors and
channels in the Plymouth/Kingston/Duxbury areas would require some dredging.  However,
based on discussions with plant personnel, there are no plans for dredging of the intake
embayment or discharge canal at PNPS.

Cumulative impacts on the aquatic food web potentially could include reductions in the
abundance of important phytoplankton and zooplankton species in the vicinity due to their
entrainment in the cooling systems or from exposure to the heated discharges.  This could
potentially lead to effects on other species in the food web.  However, based upon the review
conducted by the NRC staff, there is no evidence that the operation of the PNPS cooling system
has had an impact on phytoplankton or zooplankton communities, or any resultant effects on
the aquatic food web, in Cape Cod Bay.

Impacts to fish and other macrobiota may include entrainment of small life stages, impingement |
of juvenile or adult forms, toxicity due to exposure to chemicals associated with the cooling
water discharge, or physiological or behavioral changes associated with exposure to the
discharge thermal plume.  As discussed in Section 4.1, PNPS has a large degree of
ichthyoplankton entrainment and impingement (based on absolute numbers); however, this
impact was determined to be of moderate significance only for local populations of the winter
flounder.  Because entrainment would have a MODERATE impact on the local winter flounder
population, cumulative impacts to the local winter flounder population would also be
MODERATE.  Regarding rainbow smelt, due to high impingement rates, very low impingement
survivability, and declining population trends based on best available data for the Jones River
population, NRC staff concluded that cumulative impacts on the Jones River population of
rainbow smelt would be MODERATE. |

|
Cumulative impacts on the marine aquatic food web also could potentially occur as a result of |
reductions in the prey base of higher-trophic-level predators.  If major reductions in Cape Cod |
Bay populations of forage fish, such as rainbow smelt, alewife, herring, menhaden, and |
silverside, resulted from mortality due to entrainment and/or impingement at PNPS, then |
predatory fish, as well as some bird species, dependent on these prey populations might be |
adversely affected.  Although populations of some forage species, such as the rainbow smelt, |
have declined relative to historical levels, stocks of most forage species are relatively healthy. |
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Predators typically are highly mobile, consume a variety of prey, and can adjust their prey|
selection based on availability.  Thus, adverse effects on predator populations are unlikely in the|
absence of cumulative reductions in the populations of multiple forage species in the region.|
The review of fisheries impacts conducted by the NRC staff did not indicate that the operation of|
the PNPS cooling system has had a cumulative impact on the community of forage fish in Cape|
Cod Bay or the predatory species that depend upon them.|

Other large-volume water intakes in Cape Cod Bay may also have a potentially significant
impact on aquatic resources.  There are no other large-volume water intakes in the immediate
vicinity of PNPS; however, the Mirant Canal Station on Cape Cod Canal is another generating
facility that withdraws water from and discharges water to Cape Cod Bay.|

Other sources of potentially significant impacts to aquatic resources include fishing pressure
(both commercial and recreational) and indirect impacts via loss of habitat (e.g., as a result of
dredging, siltation, etc.).  Cape Cod Bay and the Gulf of Maine support significant commercial|
and recreational fisheries for many of the fish and invertebrate species potentially affected by
PNPS.  Commercial and recreational fishing pressure may contribute to reduced stock sizes in
Cape Cod Bay.  Impingement and entrainment impacts from PNPS may also contribute to
reduced stock sizes, in turn lowering the catch per unit effort for both commercial and
recreational fishing.  With the exception of winter flounder and rainbow smelt, most of the fish|
stocks potentially affected by PNPS are considered to be healthy or the levels of take by PNPS|
are very minimal.

However, fishery regulations and protected areas may have beneficial impacts on fish and|
shellfish populations due to reduced fishing pressure in local areas.  In fact, the PNPS exclusion|
zone in Cape Cod Bay has likely reduced fishing pressure on the American lobster and possibly|
other species relative to the fishing pressure in the area adjacent to PNPS before|
implementation of that security measure. An additional contributor to beneficial impacts is|
NMFS’s Ship Strike Reduction Strategy, which is designed to reduce vessel strikes of the|
endangered North Atlantic right whale; implementation of the Strategy’s measures would have|
positive effects on the North Atlantic right whale population in Cape Cod Bay.|

Potential future environmental impacts include the loss of sensitive habitats, including coastal
marshes and submerged aquatic vegetation; continued non-point source impacts on the bay
from stormwater runoff and contaminated groundwater; and fishing mortality.

As described in Chapter 2, operation of the PNPS cooling system has not had a detectable
effect on water quality in Cape Cod Bay, and the staff determined that the impacts of continued
operation of the cooling water system on water quality would be classified as SMALL.  Given the
large assimilative capacity of Cape Cod Bay and the fact that PNPS withdraws a relatively small
percentage of the net volumetric flow of water - generally less than 0.1 percent 
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(ENSR and MRI  2005), the cumulative impact of continued operation of the PNPS cooling
system on water quality would be SMALL.  It is also expected that operation of the PNPS |
cooling system would not appreciably contribute to the cumulative impacts on the surface water
supply.

Potential or proposed projects in the area that may impact aquatic habitat include:  dredging for
the Plymouth Harbor Federal Navigation Project by the U.S. Army Corps of Engineers; the filling
of 26 ac within Plymouth Bay by the Town of Plymouth; the construction of a pile-supported,
fixed pier and floating docks in the Federal anchorage in Plymouth Harbor; dredging to
reestablish the entrance to Ellisville Harbor in Plymouth; and the ability to retain and maintain
the Cordage Park Marina in Plymouth Bay (USACE 2006).

There is a potential for MODERATE cumulative impacts on local populations of winter flounder
and rainbow smelt, but the cumulative impacts of continued operation of PNPS on other marine
aquatic resources is expected to be SMALL to MODERATE.

4.8.2 Cumulative Impacts on Terrestrial and Freshwater Resources

This section analyzes past, present, and future actions that could result in adverse cumulative
impacts to terrestrial resources such as wildlife populations, the size and distribution of habitat
areas, and aquatic resources such as streams, wetlands and floodplains.  For purposes of this
cumulative effects analysis, the geographic area considered in the evaluation includes the Town
of Plymouth, which contains the PNPS site and its associated transmission line ROW.
The transmission line ROW does not cross any State or Federal parks, wildlife refuges, or
wildlife management areas (Entergy 2006a), nor does it cross any major lakes, ponds, or
streams but does cross one small stream.  NSTAR, the owner of the transmission lines, follows
ROW management procedures that were found to be protective of sensitive ecological |
resources, including wildlife habitat, wetlands, and floodplains. The maintenance procedures
minimize disturbance of wildlife and wetlands and prevent potential off-site effects, such as
erosion, on surrounding areas with other land uses.

Maintenance and operation of the transmission system are not expected to destabilize or
noticeably alter the existing terrestrial or freshwater aquatic environment.  Likewise, operation of
PNPS is not likely to have a detectable effect on terrestrial or freshwater aquatic species
located in the vicinity of the PNPS site or the transmission line ROW.  No other Federal or non-
Federal activities have been identified that would have an adverse effect on terrestrial and
freshwater aquatic species in the area.  The staff concludes that the incremental contribution to
cumulative impacts on terrestrial and freshwater aquatic resources resulting from continued
operation of PNPS and its associated transmission line ROW would be SMALL, and that no
additional mitigation would be warranted.

4.8.3 Cumulative Human Health Impacts
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The EPA and NRC have developed radiological dose limits for protection of the public and
workers to address the cumulative impact of acute and long-term exposure to radiation and
radioactive material.  These dose limits are codified in 40 CFR Part 190 and 10 CFR Part 20. 
For the purpose of this analysis, the area within a 50-mi radius of the PNPS site was included. 
As stated in Section 2.2.7, a radiological environmental monitoring program (REMP) has been
conducted around the PNPS site since 1968 with the results presented annually in the PNPS
REMP Report (Entergy 2002, 2003, 2004, 2005, 2006c).  Although no other nuclear fuel cycle|
operations are located within the subject area, the REMP measures radiation and radioactive
materials from all sources, including natural background.  Monitoring results for the 5-year
period from 2001 through 2005 were reviewed as part of the cumulative impacts assessment. 
Additionally, in Sections 2.2.7 and 4.3, the staff concluded that impacts of radiation exposure to
the public and workers (occupational) from operation of PNPS during the renewal term would be
SMALL.  Therefore, the monitoring program and staff's conclusion considered cumulative
impacts.  The NRC and the Commonwealth of Massachusetts would regulate any  future
actions in the vicinity of the PNPS site that could contribute to cumulative radiological impacts.
The staff determined that the electric field induced currents from the PNPS transmission lines
are well below the National Electrical Safety Code (NESC) recommendations for preventing
electric shock from induced currents.  Therefore, the PNPS transmission lines do not detectably
affect the overall potential for electric shock from induced currents within the analysis area. 
With respect to chronic effects of electromagnetic fields, although the NRC staff considers the
GEIS finding of “not applicable” to be appropriate in regard to PNPS, the PNPS transmission
lines are not likely to detectably contribute to regional exposure to extremely low frequency
electromagnetic fields (ELF-EMFs).  The PNPS transmission lines pass through a sparsely
populated, rural area with very few residences or businesses close enough to the lines to have
detectable ELF-EMFs.

Therefore, the staff concludes that cumulative radiological impacts of continued operations of
PNPS would be SMALL, and that no further mitigation measures are warranted.

4.8.4 Cumulative Socioeconomic Impacts

The continued operation of PNPS is not likely to result in significant cumulative impacts for any
of the socioeconomic impact measures assessed in Section 4.4 of this SEIS (public services,
housing, and off-site land use).  This is because operating expenditures, staffing levels, and
local tax payments during renewal would be similar to those during the current license period. 
Similarly, the proposed action is not likely to result in significant cumulative impacts on historic
and archaeological resources.

When combined with the impact of other potential activities likely to occur in the area
surrounding the plant, socioeconomic impacts resulting from PNPS license renewal would not
produce an incremental change in any of the impact measures used.  The staff therefore
determined that the impacts on employment, personal income, housing, local public services,
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utilities, and education occurring in the local socioeconomic environment as a result of license
renewal activities, in addition to the impacts of other potential economic activity in the area,
would be SMALL.  The staff determined that the impact on off-site land use would be SMALL
because no refurbishment activities are planned at PNPS, and no new incremental changes to
plant-related tax payments are expected that could influence land use by fostering considerable
growth.  The impacts of license renewal on transportation and environmental justice would also
be SMALL.  There are no reasonably foreseeable scenarios that would alter these conclusions
in regard to cumulative impacts.

There are no archeological or historic above ground resources eligible for listing on the National
Register of Historic Places identified on the PNPS site.  The staff has concluded that the
impacts of license renewal on historic and archaeological resources would be SMALL.  The
continued operation and maintenance of the PNPS site and the transmission line corridor would
not be expected to impact any properties beyond the site or transmission corridor boundaries. 
Therefore, the contribution to a cumulative impact on historic and archaeological resources
would be negligible.

Based on this analysis, the staff concludes that the cumulative impact to socioeconomic
resources resulting from continued operation of PNPS during the license renewal period would
be SMALL, and no additional mitigation measures are warranted.

4.8.5 Cumulative Impacts on Groundwater Use and Quality

PNPS groundwater use is less than 100 gpm.  The Town of Plymouth public water supply
system, which provides water to PNPS for its potable and reactor make-up water needs, obtains
its water from local groundwater.  There are no operable groundwater production wells at
PNPS.  The applicant is not proposing an increase in demand of groundwater well usage during
the renewal period.  As demand for water supplies increases in the vicinity of PNPS, additional
withdrawals of groundwater may be involved to satisfy the water needs of other water users in
the region.  However, Entergy does not anticipate a need for additional workers during the
license renewal period.  Renewal of the PNPS OL would not increase the population of the
two-county area where most of the existing PNPS employees currently live and, therefore,
would not increase the demand for groundwater. 

On the basis of this analysis, the staff concludes that the cumulative impact to groundwater
resources during the license renewal period would be SMALL and no additional mitigation
measures would be warranted. |

4.8.6 Cumulative Impacts on Threatened and Endangered Species

The geographic area considered in the analysis of potential cumulative impacts to threatened or
endangered species includes the Town of Plymouth, which contains the PNPS site and its
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associated transmission line ROW, and the waters of Cape Cod Bay in the vicinity of the PNPS
site.  As discussed in Sections 2.2.5 and 2.2.6, a number of threatened or endangered species
could occur within this area, including both terrestrial and aquatic species.  The staff's findings,
presented in the Biological Assessment [for marine aquatic species only (see Appendix E)] and
in Section 4.6, are that continued operation of PNPS and maintenance of its associated
transmission line ROW during the license renewal term would have no effect, or would not likely
adversely affect, any Federally listed species or any designated critical habitat.  No other
Federal or non Federal activities have been identified that would have an adverse effect on any
Federally threatened or endangered species in the area.  However, NMFS’s Ship Strike
Reduction Strategy is designed to reduce vessel strikes of the endangered North Atlantic right
whale; implementation of the Strategy’s measures would have positive effects on the North
Atlantic right whale in Cape Cod Bay.  Therefore, the staff concludes that the contribution of|
PNPS operations to cumulative impacts on Federally protected species or designated critical
habitat would be SMALL, and no additional mitigation would be warranted.|

4.8.7 Conclusions Regarding Cumulative Impacts

The NRC staff considered the potential impacts resulting from the operation of PNPS and
maintenance of the transmission line ROW since PNPS was constructed and went on line|
through the end of the license renewal term and resulting from other past, present, and future
actions in the vicinity of PNPS.  The staff’s determination is that the cumulative impacts resulting
from the incremental contribution of PNPS operation and maintenance of transmission line
ROW would be SMALL for all resources with the exception of marine aquatic species, which
would experience SMALL to MODERATE cumulative impacts.

4.9 Summary of Impacts of Operations During the
Renewal Term

Neither Entergy nor the NRC staff is aware of information that is both new and significant
related to any of the applicable Category 1 issues associated with the PNPS operation during
the renewal term.  Consequently, the staff concludes that the environmental impacts associated
with these issues are bounded by the impacts described in the GEIS.  For each of these issues,
the GEIS concluded that the impacts would be SMALL and that additional plant-specific
mitigation measures are not likely to be sufficiently beneficial to warrant implementation.
Plant-specific environmental evaluations were conducted for 11 Category 2 issues applicable to
PNPS operation during the renewal term and for environmental justice and chronic effects of
electromagnetic fields.  For 8 issues and environmental justice, the staff concluded that the
potential environmental impact of renewal term operations of PNPS would be of SMALL
significance in the context of the standards set forth in the GEIS and that additional mitigation
would not be warranted.  For impacts on the local winter flounder population due to entrainment,|
the staff’s conclusion is that the impacts would be MODERATE.  Also, impacts on the Jones
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River population of rainbow smelt due to impingement would be MODERATE.  Impacts due to
entrainment and impingement on other marine fish and shellfish resources would be SMALL to |
MODERATE.  Impacts on marine mammals and aquatic habitat would be SMALL.  Potential |
mitigation measures are discussed in Section 4.1.4.  In addition, the staff determined that a
consensus has not been reached by appropriate Federal health agencies regarding chronic
adverse effects from electromagnetic fields.  Therefore, the staff did not conduct an evaluation
of this issue.

Cumulative impacts of past, present, and reasonably foreseeable future actions were
considered, regardless of what agency (Federal or non-Federal) or person undertakes such
other actions.  The staff concluded that cumulative impacts of PNPS license renewal would be
SMALL for all potentially affected resources, with the exceptions of the local winter flounder
population and rainbow smelt population, for which impacts would be MODERATE, and other
marine aquatic species, for which impacts would be SMALL to MODERATE.
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5.0  Environmental Impacts of Postulated Accidents

Environmental issues associated with postulated accidents are discussed in the Generic

Environmental Impact Statement for License Renewal of Nuclear Plants (GEIS), NUREG-1437,

Volumes 1 and 2 (NRC 1996, 1999).   The GEIS includes a determination of whether the(a)

analysis of the environmental issue could be applied to all plants and whether additional

mitigation measures would be warranted.  Issues are then assigned a Category 1 or a

Category 2 designation.  As set forth in the GEIS, Category 1 issues are those that meet all of

the following criteria:

(1) The environmental impacts associated with the issue have been determined to apply

either to all plants or, for some issues, to plants having a specific type of cooling system

or other specified plant or site characteristics.

(2) A single significance level (i.e., SMALL, MODERATE, or LARGE) has been assigned to

the impacts (except for collective off-site radiological impacts from the fuel cycle and

from high-level waste and spent fuel disposal).

(3) Mitigation of adverse impacts associated with the issue has been considered in the

analysis, and it has been determined that additional plant-specific mitigation measures

are likely not to be sufficiently beneficial to warrant implementation.

For issues that meet the three Category 1 criteria, no additional plant-specific analysis is

required unless new and significant information is identified.

Category 2 issues are those that do not meet one or more of the criteria for Category 1:

therefore, additional plant-specific review of these issues is required.

This chapter describes the environmental impacts from postulated accidents that might occur

during the license renewal term.

5.1 Postulated Plant Accidents

Two classes of accidents are evaluated in the GEIS.  These are design-basis accidents and

severe accidents, as discussed below.  

NRC-Pilgrim's Final Supplemental 
 Environmental Impact Statement

Exhibit No. NRC000002 
Pilgrim LR Proceeding 
50-293-LR, 06-848-02-LR



Environmental Impacts of Postulated Accidents

NUREG-1437, Supplement 29 5-2 July 2007

5.1.1 Design-Basis Accidents

In order to receive U.S. Nuclear Regulatory Commission (NRC) approval to operate a nuclear

power facility, an applicant for an initial operating license (OL) must submit a Safety Analysis

Report (SAR) as part of its application.  The SAR presents the design criteria and design

information for the proposed reactor and comprehensive data on the proposed site.  The SAR

also discusses various hypothetical accident situations and the safety features that are provided

to prevent and mitigate accidents.  The NRC staff reviews the application to determine whether

the plant design meets the Commission’s regulations and requirements and includes, in part,

the nuclear plant design and its anticipated response to an accident.

Design-basis accidents (DBAs) are those accidents that both the licensee and the NRC staff

evaluate to ensure that the plant can withstand normal and abnormal transients, and a broad

spectrum of postulated accidents, without undue hazard to the health and safety of the public. 

A number of these postulated accidents are not expected to occur during the life of the plant,

but are evaluated to establish the design basis for the preventive and mitigative safety systems

of the facility.  The acceptance criteria for DBAs are described in Title 10 of the Code of Federal

Regulations Part 50 and Part 100 (10 CFR Part 50 and 10 CFR Part 100). 

The environmental impacts of DBAs are evaluated during the initial licensing process, and the

ability of the plant to withstand these accidents is demonstrated to be acceptable before

issuance of the OL.  The results of these evaluations are found in license documentation such

as the applicant’s Final Safety Analysis Report (FSAR), the NRC staff’s Safety Evaluation

Report (SER), the Final Environmental Statement (FES), and Section 5.1 of this Supplemental

Environmental Impact Statement (SEIS).  A licensee is required to maintain the acceptable

design and performance criteria throughout the life of the plant, including any extended-life

operation.  The consequences for these events are evaluated for the hypothetical maximally

exposed individual; as such, changes in the plant environment will not affect these evaluations. 

Because of the requirements that continuous acceptability of the consequences and aging

management programs be in effect for license renewal, the environmental impacts as

calculated for DBAs should not differ significantly from initial licensing assessments over the life

of the plant, including the license renewal period.  Accordingly, the design of the plant relative to

DBAs during the extended period is considered to remain acceptable, and the environmental

impacts of those accidents were not examined further in the GEIS.

The Commission has determined that the environmental impacts of DBAs are of SMALL

significance for all plants because the plants were designed to successfully withstand these

accidents.  Therefore, for the purposes of license renewal, DBAs are designated as a

Category 1 issue in 10 CFR Part 51, Subpart A, Appendix B, Table B-1.  The early resolution of

the DBAs makes them a part of the current licensing basis of the plant; the current licensing 
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basis of the plant is to be maintained by the licensee under its current license and, therefore,

under the provisions of 10 CFR 54.30, is not subject to review under license renewal.  This

issue, applicable to Pilgrim Nuclear Power Station (PNPS), is listed in Table 5-1. 

Table 5-1.  Category 1 Issue Applicable to Postulated Accidents During the Renewal Term

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

POSTULATED ACCIDENTS

Design-basis accidents 5.3.2; 5.5.1

Based on information in the GEIS, the Commission found that:

The NRC staff has concluded that the environmental impacts of design-basis

accidents are of small significance for all plants.

Entergy Nuclear Operations, Inc. (Entergy) stated in its Environmental Report (ER) 

(Entergy 2006a) that it is not aware of any new and significant information associated with the

renewal of the PNPS OL.  The NRC staff has not identified any new and significant information

during its independent review of the PNPS ER, the site visit, the scoping process, evaluation of |

other available information, or consideration of public comments.  Therefore, the NRC staff |

concludes that there are no impacts related to DBAs beyond those discussed in the GEIS.

5.1.2 Severe Accidents  

Severe nuclear accidents are those that are more severe than DBAs because they could result

in substantial damage to the reactor core, regardless of off-site consequences.  In the GEIS,

the NRC staff assessed the impacts of severe accidents using the results of existing analyses

and site-specific information to conservatively predict the environmental impacts of severe

accidents for each plant during the renewal period.

Severe accidents initiated by external phenomena, such as tornadoes, floods, earthquakes,

fires, and sabotage, traditionally have not been discussed in quantitative terms in FESs and

were not specifically considered for the PNPS site in the GEIS.  However, in the GEIS, the NRC |

staff did evaluate existing impact assessments performed by the NRC and by the industry at

44 nuclear plants in the United States and concluded that the risk from beyond-design-basis

earthquakes at existing nuclear power plants is SMALL.  The GEIS for license renewal |

performed a discretionary analysis of terrorist acts in connection with license renewal, and |

concluded that the core damage and radiological release from such acts would be no worse |

than the damage and release expected from internally initiated events.  In the GEIS, the |

Commission concludes that the risk from sabotage and beyond design-basis earthquakes at |
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| existing nuclear power plants is small and, additionally, that the risks from other external events

| are adequately addressed by a generic consideration of internally initiated sever accidents

(GEIS, Vol. 1, p-5-18) .  

Based on information in the GEIS, the Commission found that:

The probability weighted consequences of atmospheric releases, fallout onto

open bodies of water, releases to groundwater, and societal and economic

impacts from severe accidents are small for all plants.  However, alternatives to

mitigate severe accidents must be considered for all plants that have not

considered such alternatives.

Therefore, the Commission has designated mitigation of severe accidents as a Category 2

issue in 10 CFR Part 51, Subpart A, Appendix B, Table B-1.  This issue, applicable to PNPS, is

listed in Table 5-2.

Table 5-2.  Category 2 Issue Applicable to Postulated Accidents During the Renewal Term

ISSUE–10 CFR Part 51, Subpart A,

Appendix B, Table B-1

GEIS

Sections

10 CFR 51.53(c)(3)(ii)

Subparagraph

SEIS

Section

POSTULATED ACCIDENTS

Severe accidents 5.3.3; 5.3.3.2;  

5.3.3.3; 5.3.3.4; 

5.3.3.5; 5.4; 5.5.2

L 5.2

The NRC staff has not identified any new and significant information with regard to the

consequences from severe accidents during its independent review of the PNPS ER 

| (Entergy 2006a), the site visit, the scoping process, evaluation of other available information, or

| consideration of public comments.  Therefore, the NRC staff concludes that there are no

impacts of severe accidents beyond those discussed in the GEIS.  However, in accordance with

10 CFR 51.53(c)(3)(ii)(L), the NRC staff has reviewed severe accident mitigation alternatives

(SAMAs) for PNPS.  The results of its review are discussed in Section 5.2.
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5.2 Severe Accident Mitigation Alternatives

Section 51.53(c)(3)(ii)(L) of 10 CFR requires that license renewal applicants consider

alternatives to mitigate severe accidents if the staff has not previously evaluated SAMAs for the

applicant's plant in an environmental impact statement (EIS) or related supplement or in an

environmental assessment.  The purpose of this consideration is to ensure that plant changes

(i.e., hardware, procedures, and training) with the potential for improving severe accident safety

performance are identified and evaluated.  SAMAs have not been previously considered for

PNPS; therefore, the remainder of Chapter 5 addresses those alternatives.

5.2.1 Introduction

This section presents a summary of the SAMA evaluation for PNPS conducted by Entergy and

described in the ER, and the NRC's review of this evaluation.  The details of the review are

described in the NRC staff evaluation that was prepared with contract assistance from

Information Systems Laboratories, Inc.  The entire SAMA evaluation for PNPS is presented in |

Appendix G.

The SAMA evaluation for PNPS was conducted with a four-step approach.  In the first step

Entergy quantified the level of risk associated with potential reactor accidents using the

plant-specific probabilistic safety assessment (PSA) and other risk models.  In the second step

Entergy examined the major risk contributors and identified possible ways (i.e., SAMAs) of

reducing that risk.  Common ways of reducing risk are changes to components, systems,

procedures, and training.  Entergy initially identified 281 potential SAMAs for PNPS.  Entergy

screened out 222 SAMAs from further consideration because they are not applicable at PNPS

due to design differences, have already been implemented at PNPS, or are addressed by a

similar SAMA.  The remaining 59 SAMAs were subjected to further evaluation.  In the third step

Entergy estimated the benefits and the costs associated with each of the remaining SAMAs. 

Estimates were made of how much each SAMA could reduce risk.  Those estimates were

developed in terms of dollars in accordance with NRC guidance for performing regulatory

analyses (NRC 1997).  The cost of implementing the proposed SAMAs was also estimated.

Finally, in the fourth step, the costs and benefits of each of the remaining SAMAs were

compared to determine whether the SAMA was cost-beneficial, meaning the benefits of the

SAMA were greater than the cost (a positive cost-benefit).  Entergy found five SAMAs to be

potentially cost-beneficial (Entergy 2006a).  However, in response to NRC staff inquiries

regarding estimated benefits for certain SAMAs and lower cost alternatives, Entergy identified

two additional potentially cost-beneficial SAMAs (Entergy 2006b and 2006c).  The potentially

cost-beneficial 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.  Entergy's SAMA analyses and the NRC's review are

discussed in more detail below.
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5.2.2 Estimate of Risk

Entergy submitted an assessment of SAMAs for PNPS as part of the ER (Entergy 2006a).  This

assessment was based on the most recent PNPS PSA available at that time, a plant-specific

off-site consequence analysis performed using the MELCOR Accident Consequence Code

System 2 (MACCS2) computer program, and insights from the PNPS Individual Plant

Examination (IPE) (BEC 1992) and Individual Plant Examination of External Events (IPEEE)

(BEC 1994).

The baseline core damage frequency (CDF) for the purpose of the SAMA evaluation is

approximately 6.4 x 10  per year.  This CDF is based on the risk assessment for internally--6

initiated events.  Entergy did not include the contribution to risk from external events within the

PNPS risk estimates; however, it did account for the potential risk reduction benefits associated

with external events by increasing the estimated benefits for internal events by a factor of five. 

The breakdown of CDF by initiating event is provided in Table 5-3.

Table 5-3.  PNPS Core Damage Frequency

Initiating Event

CDF

(Per Year)

Percent Contribution

to CDF

Loss of direct current (DC) power buses 3.1 x 10 48-6

| Loss of off-site power 1.3 x 10 20-6

Loss of alternating current (AC) power buses 8.8 x 10 14-7

Loss of salt service water 3.9 x 10 6-7

Transients 3.6 x 10 6-7

Loss of coolant accidents 1.8 x 10 3-7

Station blackout 1.5 x 10 2-7

Anticipated transient without scram 5.3 x 10 1-8

Interfacing system loss-of-coolant accident (LOCA) 3.6 x 10 <1-8

Internal flooding 1.3 x 10 <1-8

Total CDF (from internal events) 6.4 x 10 100-6
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As shown in Table 5-3, events initiated by loss of DC buses and loss of off-site power are the

dominant contributors to CDF.  Station blackout (SBO) sequences contribute 1.5 x 10  per year-7

(about 2 percent of the total internal events CDF), while anticipated transient without scram

(ATWS) sequences are insignificant contributors to CDF (5.3 x 10  per year). -8

In the ER, Entergy estimated the dose to the population within 50 miles of the PNPS site to be

approximately 0.136 person-sievert (Sv) (13.6 person-roentgen equivalents, man [person-rem]) |

per year.  The breakdown of the total population dose by containment release mode is

summarized in Table 5-4.  Containment failures within the late time frame (greater than 7.5

hours following event initiation) dominate the population dose risk at PNPS.

The NRC staff has reviewed Entergy's data and evaluation methods and concludes that the

quality of the risk analyses is adequate to support an assessment of the risk reduction potential

for candidate SAMAs.  Accordingly, the staff based its assessment of off-site risk on the CDFs

and off-site doses reported by Entergy.

5.2.3 Potential Plant Improvements

Once the dominant contributors to plant risk were identified, Entergy searched for ways to

reduce that risk.  In identifying and evaluating potential SAMAs, Entergy considered insights

from the plant-specific PSA, and SAMA analyses performed for other operating plants that have

submitted license renewal applications.  Entergy identified 281 potential risk-reducing

improvements (SAMAs) to plant components, systems, procedures and training.

Entergy removed 222 SAMAs from further consideration because they are not applicable at

PNPS due to design differences, have already been implemented at PNPS, or are addressed

by a similar SAMA.  A detailed cost-benefit analysis was performed for each of the 59

remaining SAMAs.

The staff concludes that Entergy used a systematic and comprehensive process for identifying

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

identified by Entergy is reasonably comprehensive and, therefore, acceptable. 
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Table 5-4.  Breakdown of Population Dose by Containment Release Mode

Containment Release Mode

Population Dose

(Person-Rem  Per Year) Percent Contribution1

Late Containment Failure 12.7 93

Early Containment Failure 0.7 5

Containment Bypass 0.2 2

Intact Containment negligible negligible

Total 13.6 100

  One person-rem = 0.01 person-Sv1

5.2.4 Evaluation of Risk Reduction and Costs of Improvements

Entergy evaluated the risk-reduction potential of the remaining 59 SAMAs.  The 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.

Entergy estimated the costs of implementing the 59 candidate SAMAs through the application

of engineering judgement, and use of other licensees’ 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 contingency costs

associated with unforeseen implementation obstacles.

The staff reviewed Entergy’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 somewhat conservative (i.e., the estimated risk reduction is similar to or

somewhat higher than what would actually be realized).  Accordingly, the staff based its

estimates of averted risk for the various SAMAs on Entergy’s risk reduction estimates.

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 found the cost estimates to be

consistent with estimates provided in support of other plants’ analyses.

The staff concludes that the risk reduction and the cost estimates provided by Entergy are

sufficient and appropriate for use in the SAMA evaluation.
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5.2.5 Cost-Benefit Comparison

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

(NRC 1997) and was executed consistent with this guidance.  NUREG/BR-0058 has recently

been revised to reflect the agency’s revised policy on discount rates.  Revision 4 of

NUREG/BR-0058 states that two sets of estimates should be developed – one at three percent

and one at seven percent (NRC 2004).  Entergy provided both sets of estimates 

(Entergy 2006a).

Entergy identified five potentially cost-beneficial SAMAs in the baseline analysis contained in

the ER (using a seven percent discount rate, and considering the combined impact of both

external events and uncertainties).  The potentially cost-beneficial SAMAs are:

� SAMA 30 – install key-locked control switches to enable AC bus cross-ties and modify

procedures to enhance the reliability of the AC power system.

� SAMA 34 – modify plant procedures to use DC bus cross-ties to enhance the reliability

of the DC power system.

� SAMA 56 – install additional fuses in panel C7 to enable the direct torus vent (DTV)

valve function during loss of containment heat removal accident sequences.

� SAMA 57 – modify plant procedures to allow use of the diesel fire pump hydro turbine in

the event that emergency diesel generator (EDG) A fails or fuel oil transfer pump P-

141A is unavailable.

� SAMA 58 – modify plant procedures to allow alternately feeding B1 loads via B3 when

A3 is available, and alternately feeding B2 loads via B4 when A4 is available.

In response to a request for additional information, Entergy provided a revised assessment

based on a modified multiplier for external events and a separate accounting of uncertainties

(Entergy 2006b).  The revised assessment resulted in identification of the same potentially cost-

beneficial SAMAs.  No additional SAMAs were identified when the benefits were evaluated

using a three percent discount rate, or when the benefits were increased by a factor of 1.6 to

account for uncertainties.  However, in response to additional NRC staff inquiries regarding

estimated benefits for certain SAMAs and lower cost alternatives, Entergy identified two

additional potentially cost-beneficial SAMAs (Entergy 2006b and 2006c):
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| � Control containment venting with a narrow pressure band (SAMA 53), and 

� Use the security diesel generator to extend the life of the 125 volt DC batteries 

(a new SAMA).  

The staff concludes that, with the exception of the potentially cost-beneficial SAMAs discussed

above, the costs of the SAMAs evaluated would be higher than the associated benefits.

5.2.6 Conclusions

The staff reviewed Entergy’s analysis and concluded that the methods used and the

implementation of those methods were sound.  The treatment of SAMA benefits and costs

support the general conclusion that the SAMA evaluations performed by Entergy are

reasonable and sufficient for the license renewal submittal.  Although the treatment of SAMAs

for external events was somewhat limited by the unavailability of an external event PSA, the

likelihood of there being cost-beneficial enhancements in this area was minimized by

improvements that have been realized as a result of the IPEEE process, and increasing the

estimated SAMA benefits for internal events by a factor of five to account for potential benefits

in external events.

Based on its review of the SAMA analysis, the staff concurs with Entergy’s identification of

areas in which risk can be further reduced in a cost-beneficial manner through the

implementation of all or a subset of potentially cost-beneficial SAMAs.  Given the potential for

cost-beneficial risk reduction, the staff considers that further evaluation of these SAMAs by

Entergy is warranted.  However, none of the potentially cost-beneficial SAMAs relate to

adequately managing the effects of aging during the period of extended operation.  Therefore,

they need not be implemented as part of the license renewal pursuant to 10 CFR Part 54.
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6.0  Environmental Impacts of the Uranium
Fuel Cycle and Solid Waste Management

Environmental issues associated with the uranium fuel cycle and solid waste management are
discussed in the Generic Environmental Impact Statement for License Renewal of Nuclear
Plants (GEIS), NUREG-1437, Volumes 1 and 2 (NRC 1996; 1999.)(a)  The GEIS includes a
determination of whether the analysis of the environmental issue could be applied to all plants
and whether additional mitigation measures would be warranted.  Issues are then assigned a
Category 1 or a Category 2 designation.  As set forth in the GEIS, Category 1 issues are those
that meet all of the following criteria:

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

(2) A single significance level (i.e., SMALL, MODERATE, or LARGE) has been assigned to the
impacts (except for collective off-site radiological impacts from the fuel cycle and from high-
level waste [HLW] and spent fuel disposal).

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

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

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

This chapter addresses the issues that are related to the uranium fuel cycle and solid waste
management during the license renewal term that are listed in Table B-1 of Title 10 of the Code
of Federal Regulations (CFR) Part 51, Subpart A, Appendix B, and are applicable to Pilgrim
Nuclear Power Station (PNPS).  The generic potential impacts of the radiological and
nonradiological environmental impacts of the uranium fuel cycle and transportation of nuclear
fuel and wastes are described in detail in the GEIS based, in part, on the generic impacts
provided in 10 CFR 51.51(b), Table S-3, “Table of Uranium Fuel Cycle Environmental Data,”
and in 10 CFR 51.52(c), Table S-4, “Environmental Impact of Transportation of Fuel and Waste 
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to and from One Light-Water-Cooled Nuclear Power Reactor.”  The U.S. Nuclear Regulatory
Commission (NRC) staff also addresses the impacts from radon-222 and technetium-99 in the
GEIS.

6.1 The Uranium Fuel Cycle

Category 1 issues in 10 CFR Part 51, Subpart A, Appendix B, Table B-1 that are applicable to
PNPS from the uranium fuel cycle and solid waste management are listed in Table 6-1.

Table 6-1.  Category 1 Issues Applicable to the Uranium Fuel Cycle and Solid Waste 
Management During the Renewal Term

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

URANIUM FUEL CYCLE AND WASTE MANAGEMENT

Off-site radiological impacts (individual effects from other than the
disposal of spent fuel and high level waste)

6.2.1; 6.2.2.1; 6.2.2.3; 6.2.3;
6.2.4

Off-site radiological impacts (collective effects) 6.2.2.1; 6.2.3; 6.2.4

Off-site radiological impacts (spent fuel and high level waste disposal) 6.2.2.1; 6.2.2.2; 6.2.3; 6.2.4

Nonradiological impacts of the uranium fuel cycle| 6.2.2.6; 6.2.2.7; 6.2.9.8; 

6.2.2.9; 6.2.3; 6.2.4

Low-level waste storage and disposal 6.2.2.2; 6.4.2; 6.4.3

Mixed waste storage and disposal 6.4.5

On-site spent fuel 6.4.6

Nonradiological waste 6.5

Transportation 6.3; Addendum 1

Entergy stated in its Environmental Report (ER) (Entergy  2006) that it is not aware of any new
and significant information associated with the renewal of the PNPS operating license.  The
staff has not identified any new and significant information during its independent review of the
PNPS ER (Entergy 2006), the site visit, the scoping process, evaluation of other available|
information, or consideration of public comments.  Therefore, the staff concludes that there are|
no impacts related to these issues beyond those discussed in the GEIS.  For these issues, the
staff concluded in the GEIS that the impacts are SMALL except for the collective off-site
radiological impacts from the fuel cycle and from HLW and spent fuel disposal, as discussed
below, and that additional plant-specific mitigation measures are not likely to be sufficiently
beneficial to be warranted. 
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A brief description of the staff review and the GEIS conclusions, as codified in Table B-1,
10 CFR Part 51, for each of these issues follows:

� Off-site radiological impacts (individual effects from other than the disposal of spent fuel and
high level waste).  Based on information in the GEIS, the Commission found that: 

Off-site impacts of the uranium fuel cycle have been considered by the 
Commission in Table S-3 of this part (10 CFR 51.51[b]).  Based on 
information in the GEIS, impacts on individuals from radioactive gaseous 
and liquid releases including radon-222 and technetium-99 are small.

The staff has not identified any new and significant information during its independent
review of the PNPS ER (Entergy 2006), the site visit, the scoping process, evaluation of |
other available information, or consideration of public comments.  Therefore, the staff |
concludes that there would be no off-site radiological impacts of the uranium fuel cycle
during the renewal term beyond those discussed in the GEIS. 

� Off-site radiological impacts (collective effects).  Based on information in the GEIS, the
Commission found that:

The 100 year environmental dose commitment to the U.S. population from the
fuel cycle, high level waste and spent fuel disposal excepted, is calculated to be
about 14,800 person rem, or 12 cancer fatalities, for each additional 20-year
power reactor operating term.  Much of this, especially the contribution of radon
releases from mines and tailing piles, consists of tiny doses summed over large
populations.  This same dose calculation can theoretically be extended to include
many tiny doses over additional thousands of years as well as doses outside the
U.S.  The result of such a calculation would be thousands of cancer fatalities
from the fuel cycle, but this result assumes that even tiny doses have some
statistical adverse health effect which will not ever be mitigated (for example no
cancer cure in the next one thousand years), and that these doses projected over
thousands of years are meaningful.  However, these assumptions are
questionable.  In particular, science cannot rule out the possibility that there will
be no cancer fatalities from these tiny doses.  For perspective, the doses are
very small fractions of regulatory limits and even smaller fractions of natural
background exposure to the same populations.

Nevertheless, despite all of the uncertainty, some judgement as to the regulatory
NEPA (National Environmental Policy Act of 1969, as amended) implications of
these matters should be made and it makes no sense to repeat the same
judgement in every case.  Even taking the uncertainties into account, the
Commission concludes that these impacts are acceptable in that these impacts
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would not be sufficiently large to require the NEPA conclusion, for any plant, that
the option of extended operation under 10 CFR Part 54 should be eliminated. 
Accordingly, while the Commission has not assigned a single level of significance
for the collective effects of the fuel cycle, this issue is considered Category 1.

The staff has not identified any new and significant information during its independent
review of the PNPS ER (Entergy 2006), the staffs site visit, the scoping process, evaluation|
of other available information, or consideration of public comments.  Therefore, the staff|
concludes that there would be no off-site radiological impacts (collective effects) from the
uranium fuel cycle during the renewal term beyond those discussed in the GEIS. 

� Off-site radiological impacts (spent fuel and high level waste disposal).  Based on
information in the GEIS, the Commission found that:

For the high level waste and spent fuel disposal component of the fuel cycle,
there are no current regulatory limits for off-site releases of radionuclides for the
current candidate repository site.  However, if we assume that limits are
developed along the lines of the 1995 National Academy of Sciences (NAS)
report, “Technical Bases for Yucca Mountain Standards” (NAS 1995), and that in
accordance with the Commission’s Waste Confidence Decision, 10 CFR 51.23, a
repository can and likely will be developed at some site which will comply with
such limits, peak doses to virtually all individuals will be 100 millirem per year or
less.  However, while the Commission has reasonable confidence that these
assumptions will prove correct, there is considerable uncertainty since the limits
are yet to be developed, no repository application has been completed or
reviewed, and uncertainty is inherent in the models used to evaluate possible
pathways to the human environment.  The NAS report indicated that 100 millirem
per year should be considered as a starting point for limits for individual doses,
but notes that some measure of consensus exists among national and
international bodies that the limits should be a fraction of the 100 millirem per
year.  The lifetime individual risk from 100 millirem annual dose limit is about      3
× 10-3.

Estimating cumulative doses to populations over thousands of years is more
problematic.  The likelihood and consequences of events that could seriously
compromise the integrity of a deep geologic repository were evaluated by the
Department of Energy in the “Final Environmental Impact Statement: 
Management of Commercially Generated Radioactive Waste,” October 1980
(DOE 1980).  The evaluation estimated the 70-year whole-body dose
commitment to the maximum individual and to the regional population resulting
from several modes of breaching a reference repository in the year of closure,
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after 1,000 years, after 100,000 years, and after 100,000,000 years.  Subse-
quently, the NRC and other federal agencies have expended considerable effort
to develop models for the design and for the licensing of a high level waste
repository, especially for the candidate repository at Yucca Mountain.  More
meaningful estimates of doses to population may be possible in the future as
more is understood about the performance of the proposed Yucca Mountain
repository.  Such estimates would involve very great uncertainty, especially with
respect to cumulative population doses over thousands of years.  The standard
proposed by the NAS is a limit on maximum individual dose.  The relationship of
potential new regulatory requirements, based on the NAS report, and cumulative
population impacts has not been determined, although the report articulates the
view that protection of individuals will adequately protect the population for a
repository at Yucca Mountain.  However, EPA’s (U.S. Environmental Protection
Agency’s) generic repository standards in 40 CFR Part 191 generally provide an
indication of the order of magnitude of cumulative risk to population that could
result from the licensing of a Yucca Mountain repository, assuming the ultimate
standards will be within the range of standards now under consideration.  The
standards in 40 CFR Part 191 protect the population by imposing “containment
requirements” that limit the cumulative amount of radioactive material released
over 10,000 years.  Reporting performance standards that will be required by
EPA are expected to result in releases and associated health consequences in
the range between 10 and 100 premature cancer deaths with an upper limit of
1,000 premature cancer deaths world-wide for a 100,000 metric tonne repository.

Nevertheless, despite all of the uncertainty, some judgement as to the regulatory
NEPA implications of these matters should be made and it makes no sense to
repeat the same judgement in every case.  Even taking the uncertainties into
account, the Commission concludes that these impacts are acceptable in that
these impacts would not be sufficiently large to require the NEPA conclusion, for
any plant, that the option of extended operation under 10 CFR Part 54 should be
eliminated.  Accordingly, while the Commission has not assigned a single level of
significance for the impacts of spent fuel and high level waste disposal, this issue
is considered Category 1.

On February 15, 2002, based on a recommendation by the Secretary of the Department of
Energy, the President recommended the Yucca Mountain site for the development of a
repository for the geologic disposal of spent nuclear fuel and HLW.  The U.S. Congress
approved this recommendation on July 9, 2002, in Joint Resolution 87, which designated
Yucca Mountain as the repository for spent nuclear waste.  On July 23, 2002, the President
signed Joint Resolution 87 into law; Public Law 107-200, 116 Stat. 735 (2002) designates
Yucca Mountain as the repository for spent nuclear waste.  This development does not
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represent new and significant information with respect to the off-site radiological impacts
from license renewal related to disposal of spent nuclear fuel and HLW.

The EPA developed Yucca Mountain-specific repository standards, which were
subsequently adopted by the NRC in 10 CFR Part 63.  In an opinion, issued July 9, 2004,
the U.S. Court of Appeals for the District of Columbia Circuit (the Court) vacated EPA's
radiation protection standards for the candidate repository, which required compliance with
certain dose limits over a 10,000 year period.  The Court's decision also vacated the
compliance period in NRC's licensing criteria for the candidate repository in 10 CFR Part 63.

Therefore, for the HLW and spent fuel disposal component of the fuel cycle, there is some
uncertainty with respect to regulatory limits for off-site releases of radioactive nuclides for
the current candidate repository site.  However, prior to promulgation of the affected
provisions of the Commission's regulations, it was assumed that limits would be developed
in line with the 1995 NAS report, Technical Bases for Yucca Mountain Standards (NAS
1995), and that in accordance with the Commission's Waste Confidence Decision, 10 CFR
51.23, a repository that would comply with such limits could and likely would be developed
at some site.  Peak doses to virtually all individuals would be 100 mrem per year or less.

Despite the current uncertainty with respect to these rules, some judgment as to the 1969
NEPA implications of off-site radiological impacts of spent fuel and HLW disposal should be
made.  The staff concludes that these impacts are acceptable in that the impacts would not
be sufficiently large to require the NEPA conclusion that the option of extended operation
under 10 CFR Part 54 should be eliminated.

The staff has not identified any new and significant information during its independent
review of the PNPS ER (Entergy 2006), the site visit, the scoping process, evaluation of|
other available information, or consideration of public comments.  Therefore, the staff|
concludes that there would be no off-site radiological impacts related to spent fuel and HLW
disposal during the renewal term beyond those discussed in the GEIS.

� Nonradiological impacts of the uranium fuel cycle.  Based on information in the GEIS, the
Commission found that:

The nonradiological impacts of the uranium fuel cycle resulting from the 
renewal of an operating license for any plant are found to be small.

The staff has not identified any new and significant information during its independent
review of the PNPS ER (Entergy 2006), the staffs site visit, the scoping process, evaluation|
of other available information, or consideration of public comments.  Therefore, the staff|
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concludes that there would be no nonradiological impacts of the uranium fuel cycle during
the renewal term beyond those discussed in the GEIS. 

� Low-level waste storage and disposal.  Based on information in the GEIS, the Commission
found that:

The comprehensive regulatory controls that are in place and the low public
doses being achieved at reactors ensure that the radiological impacts to the
environment will remain small during the term of a renewed license.  The
maximum additional on-site land that may be required for low-level waste
storage during the term of a renewed license and associated impacts will be
small.  Nonradiological impacts on air and water will be negligible.  The
radiological and nonradiological environmental impacts of long-term disposal
of low-level waste from any individual plant at licensed sites are small.  In
addition, the Commission concludes that there is reasonable assurance that
sufficient low-level waste disposal capacity will be made available when
needed for facilities to be decommissioned consistent with NRC
decommissioning requirements.

The staff has not identified any new and significant information during its independent
review of the PNPS ER (Entergy 2006), the site visit, the scoping process, evaluation of |
other available information, or consideration of public comments.  Therefore, the staff |
concludes that there would be no impacts of low-level waste storage and disposal
associated with the renewal term beyond those discussed in the GEIS.

� Mixed waste storage and disposal.  Based on information in the GEIS, the Commission
found that:

The comprehensive regulatory controls and the facilities and procedures that
are in place ensure proper handling and storage, as well as negligible doses
and exposure to toxic materials for the public and the environment at all plants. 
License renewal will not increase the small, continuing risk to human health
and the environment posed by mixed waste at all plants.  The radiological and
nonradiological environmental impacts of long-term disposal of mixed waste
from any individual plant at licensed sites are small.  In addition, the
Commission concludes that there is reasonable assurance that sufficient mixed
waste disposal capacity will be made available when needed for facilities to be
decommissioned consistent with NRC decommissioning requirements.

The staff has not identified any new and significant information during its independent review of
the PNPS ER (Entergy 2006), the site visit, the scoping process, evaluation of other available |
information, or consideration of public comments.  Therefore, the staff concludes that there |
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would be no impacts of mixed waste storage and disposal associated with the renewal term
beyond those discussed in the GEIS.

� On-site spent fuel.  Based on information in the GEIS, the Commission found that:

The expected increase in the volume of spent fuel from an additional 20 years
of operation can be safely accommodated on-site with small environmental
effects through dry or pool storage at all plants if a permanent repository or
monitored retrievable storage is not available.

The staff has not identified any new and significant information during its independent
review of the PNPS ER (Entergy 2006), the site visit, the scoping process, evaluation of|
other available information, or consideration of public comments.  Therefore, the staff|
concludes that there would be no impacts of on-site spent fuel associated with license
renewal beyond those discussed in the GEIS. 

� Nonradiological waste.  Based on information in the GEIS, the Commission found that:

No changes to generating systems are anticipated for license renewal. 
Facilities and procedures are in place to ensure continued proper handling
and disposal at all plants.

The staff has not identified any new and significant information during its independent
review of the PNPS ER (Entergy 2006), the site visit, the scoping process, evaluation of|
other available information, or consideration of public comments.  Therefore, the staff|
concludes that there would be no nonradiological waste impacts during the renewal term
beyond those discussed in the GEIS.

� Transportation.  Based on information contained in the GEIS, the Commission found that:

The impacts of transporting spent fuel enriched up to 5 percent uranium-235
with average burnup for the peak rod to current levels approved by NRC up
to 62,000 MWd/MTU (megawatt-days per metric ton of uranium) and the
cumulative impacts of transporting high-level waste to a single repository,
such as Yucca Mountain, Nevada are found to be consistent with the impact
values contained in 10 CFR 51.52(c), Summary Table S-4 – Environmental
Impact of Transportation of Fuel and Waste to and from One Light-Water-
Cooled Nuclear Power Reactor.  If fuel enrichment or burnup conditions are
not met, the applicant must submit an assessment of the implications for the
environmental impact values reported in § 51.52.
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PNPS meets the fuel-enrichment and burnup conditions set forth in Addendum 1 to the
GEIS.  The staff has not identified any new and significant information during its
independent review of the PNPS ER (Entergy 2006), the site visit, the scoping process,
evaluation of other available information, or consideration of public comments.  Therefore, |
the staff concludes that there would be no impacts of transportation associated with license
renewal beyond those discussed in the GEIS. 

There are no Category 2 issues for the uranium fuel cycle and solid waste management.

6.2 References

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

10 CFR Part 54.  Code of Federal Regulations, Title 10, Energy, Part 54, “Requirements for
Renewal of Operating Licenses for Nuclear Power Plants.”

10 CFR Part 63.  Code of Federal Regulations, Title 10, Energy, Part 63, “Disposal of High-
Level Radioactive Wastes in a Geologic Repository at Yucca Mountain, Nevada.” 

40 CFR Part 191.  Code of Federal Regulations, Title 40, Protection of Environment, Part 191,
“Environmental Radiation Protection Standards for Management and Disposal of Spent Nuclear
Fuel, High-Level and Transuranic Radioactive Waste.”

Department of Energy (DOE).  1980. Final Environmental Impact Statement:  Management of
Commercially Generated Radioactive Waste.  DOE/EIS-0046F, Washington, DC. |

Entergy Nuclear Operations, Inc.  (Entergy).  2006. Applicant’s Environmental Report –
Operating License Renewal Stage Pilgrim Nuclear Power Station.  Docket Number 50-293, |
Plymouth, Massachusetts.

Joint Resolution 87, 2002.  Public Law 107-200, 116 Stat 735.

National Academy of Sciences (NAS).  1995. Technical Bases for Yucca Mountain Standards.
Washington, DC. |

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

Nuclear Regulatory Commission (NRC).  1996. Generic Environmental Impact Statement for
License Renewal of Nuclear Plants.  NUREG-1437, Volumes 1 and 2, Washington, DC. |
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7.0  Environmental Impacts of Decommissioning

Environmental impacts from the activities associated with the decommissioning of any reactor
before or at the end of an initial or renewed license are evaluated in the Generic Environmental
Impact Statement on Decommissioning of Nuclear Facilities: Supplement 1, Regarding the
Decommissioning of Nuclear Power Reactors, NUREG-0586, Supplement 1 (NRC 2002).  The
staff's evaluation of the environmental impacts of decommissioning presented in NUREG-0586,
Supplement 1 identifies a range of impacts for each environmental issue. 

The incremental environmental impacts associated with decommissioning activities resulting
from continued plant operation during the renewal term are discussed in the Generic
Environmental Impact Statement for License Renewal of Nuclear Plants (GEIS), NUREG-1437,
Volumes 1 and 2 (NRC 1996; 1999)(a).  The GEIS includes a determination of whether the
analysis of the environmental issue could be applied to all plants and whether additional
mitigation measures would be warranted.  Issues were then assigned a Category 1 or a
Category 2 designation.  As set forth in the GEIS, Category 1 issues are those that meet all of
the following criteria:

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

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

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

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

Category 2 issues are those that do not meet one or more of the criteria for Category 1;
therefore, additional plant-specific review of these issues is required.  There are no Category 2
issues related to decommissioning.
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7.1  Decommissioning

Category 1 issues in Table B-1 of Title 10 of the Code of Federal Regulations (CFR) Part 51,
Subpart A, Appendix B that are applicable to Pilgrim Nuclear Power Station (PNPS)
decommissioning following the renewal term are listed in Table 7-1.  Entergy Nuclear
Operations, Inc. (Entergy) stated in its Environmental Report (ER) (Entergy 2006) that it is
aware of no new and significant information regarding the environmental impacts of PNPS
license renewal.  The staff has not identified any new and significant information during its
independent review of the PNPS ER (Entergy 2006), the site visit, the scoping process,|
evaluation of other available information, or consideration of public comments.  Therefore, the|
staff concludes that there are no impacts related to these issues beyond those discussed in the
GEIS.  For all of these issues, the staff concluded in the GEIS that the impacts are SMALL, and
additional plant-specific mitigation measures are not likely to be sufficiently beneficial to be
warranted.

Table 7-1.  Category 1 Issues Applicable to the Decommissioning of PNPS
Following the Renewal Term

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

DECOMMISSIONING

Radiation doses 7.3.1

Waste management 7.3.2

Air quality 7.3.3

Water quality 7.3.4

Ecological resources 7.3.5

Socioeconomic impacts 7.3.7

A brief description of the staff’s review and the GEIS conclusions, as codified in Table B-1, 
10 CFR Part 51, for each of the issues follows:

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

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

The staff has not identified any new and significant information during its independent
review of the PNPS ER (Entergy 2006), the site visit, the scoping process, evaluation of|
other available information, or consideration of public comments.  Therefore, the staff|
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concludes that there would be no radiation dose impacts associated with decommissioning
following the license renewal term beyond those discussed in the GEIS.

� Waste management.  Based on information in the GEIS, the Commission found that:

Decommissioning at the end of a 20-year license renewal period would generate no
more solid wastes than at the end of the current license term.  No increase in the
quantities of Class C or greater than Class C wastes would be expected.

The staff has not identified any new and significant information during its independent review of
the PNPS ER (Entergy 2006), the site visit, the scoping process, evaluation of other available |
information, or consideration of public comments.  Therefore, the staff concludes that there |
would be no impacts from solid waste associated with decommissioning following the license
renewal term beyond those discussed in the GEIS.

� Air quality.  Based on information in the GEIS, the Commission found that:

Air quality impacts of decommissioning are expected to be negligible either at the
end of the current operating term or at the end of the license renewal term.

The staff has not identified any new and significant information during its independent review of
the PNPS ER (Entergy 2006), the site visit, the scoping process, evaluation of other available |
information, or consideration of public comments.  Therefore, the staff concludes that there |
would be no impacts on air quality associated with decommissioning following the license
renewal term beyond those discussed in the GEIS.

� Water quality.  Based on information in the GEIS, the Commission found that:

The potential for significant water quality impacts from erosion or spills is no
greater whether decommissioning occurs after a 20-year license renewal period
or after the original 40-year operation period, and measures are readily available
to avoid such impacts.

The staff has not identified any new and significant information during its independent review of
the PNPS ER (Entergy 2006), the site visit, the scoping process, evaluation of other available |
information, or consideration of public comments.  Therefore, the staff concludes that there |
would be no impacts on water quality associated with decommissioning following the license
renewal term beyond those discussed in the GEIS.
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� Ecological resources.  Based on information in the GEIS, the Commission found that:

Decommissioning after either the initial operating period or after a 20-year
license renewal period is not expected to have any direct ecological impacts.

The staff has not identified any new and significant information during its independent review of
the PNPS ER (Entergy 2006), the site visit, the scoping process, evaluation of other available|
information, or consideration of public comments.  Therefore, the staff concludes that there|
would be no impacts on ecological resources associated with decommissioning following the
license renewal term beyond those discussed in the GEIS.

� Socioeconomic Impacts.  Based on information in the GEIS, the Commission found that:

Decommissioning would have some short-term socioeconomic impacts.  The
impacts would not be increased by delaying decommissioning until the end of a
20-year relicense period, but they might be decreased by population and
economic growth.

The staff has not identified any new and significant information during its independent review of
the PNPS ER (Entergy 2006), the site visit, the scoping process, evaluation of other available|
information, or consideration of public comments.  Therefore, the staff concludes that there|
would be no socioeconomic impacts associated with decommissioning following the license
renewal term beyond those discussed in the GEIS.

7.2 References

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

Entergy Nuclear Generation Company (Entergy).  2006. Applicant’s Environmental Report –
Operating License Renewal Stage Pilgrim Nuclear Power Station.  Docket Number 50-293,|
Plymouth, Massachusetts.

Nuclear Regulatory Commission (NRC).  1996. Generic Environmental Impact Statement for
License Renewal of Nuclear Plants.  NUREG-1437, Volumes 1 and 2, Washington, DC.|

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, DC.|
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Nuclear Regulatory Commission (NRC).  2002. Generic Environmental Impact Statement on
Decommissioning of Nuclear Facilities: Supplement 1, Regarding the Decommissioning of
Nuclear Power Reactors.  NUREG-0586, Supplement 1, Volumes 1 and 2, Washington, DC. |
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8.0 Environmental Impacts of Alternatives to 

License Renewal

This chapter examines the potential environmental impacts associated with denying the renewal

of an operating license (OL) (i.e., the no-action alternative); the potential environmental impacts

from electric generating sources other than Pilgrim Nuclear Power Station (PNPS); the

possibility of purchasing electric power from other sources to replace power generated by

PNPS and the associated environmental impacts; the potential environmental impacts from a

combination of generating and conservation measures; and other generation alternatives that

were deemed unsuitable for replacement of power generated by PNPS.  The environmental

impacts are evaluated using the U.S. Nuclear Regulatory Commission’s (NRC’s) three-level

standard of significance—SMALL, MODERATE, or LARGE—developed using the Council on

Environmental Quality guidelines and set forth in the footnotes to Table B-1 of Title 10 of the

Code of Federal Regulations (CFR) Part 51, Subpart A, Appendix B:

SMALL - Environmental effects are not detectable or are so minor that they will neither

destabilize nor noticeably alter any important attribute of the resource.

MODERATE - Environmental effects are sufficient to alter noticeably, but not to destabilize

important attributes of the resource.

LARGE - Environmental effects are clearly noticeable and are sufficient to destabilize

important attributes of the resource.

The impact categories evaluated in this chapter are the same as those used in the Generic

Environmental Impact Statement for License Renewal of Nuclear Plants (GEIS), NUREG-1437,

Volumes 1 and 2 (NRC 1996, 1999) , with the additional impact categories of environmental |(a)

justice and transportation.

8.1 No-action Alternative

The NRC's regulations implementing the National Environmental Policy Act of 1969, as

amended (NEPA) specify that the no-action alternative be discussed in an NRC environmental

impact statement (EIS) [see 10 CFR Part 51, Subpart A, Appendix A(4)].  For license renewal,

the no-action alternative refers to a scenario in which the NRC would not renew the OL for

PNPS and Entergy Nuclear Operations, Inc. (Entergy) would then cease plant operations by the

end of the current license and initiate decommissioning of the plant.
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Entergy will be required to shut down PNPS and comply with NRC decommissioning

requirements in 10 CFR 50.82 whether or not the OL is renewed.  If the PNPS OL is renewed,

shutdown of the facility and decommissioning activities will not be avoided, but will be

postponed for up to an additional 20 years.

 

The environmental impacts associated with decommissioning, following a license renewal

period of up to 20 years or following the no-action alternative, would be bounded by the

| discussion of impacts in Chapter 7 of the GEIS, Chapter 7 of this supplemental EIS (SEIS), and

the Final Generic Environmental Impact Statement on Decommissioning of Nuclear Facilities,

NUREG 0586, Supplement 1 (NRC 2002).  The impacts of decommissioning after 60 years of

operation are not expected to be significantly different from those occurring after 40 years of

operation.

Impacts from the decision to permanently cease operations are not considered in

| NUREG-0586, Supplement 1 .  Therefore, immediate impacts that occur between plant(b)

shutdown and the beginning of decommissioning are considered here.  These impacts will

occur when the unit shuts down regardless of whether the license is renewed or not and are

discussed below, with the results presented in Table 8-1, which is presented at the end of this

section (Section 8.1).  Plant shutdown will result in a net reduction in power production capacity. 

The power not generated by PNPS during the license renewal term would likely be replaced by

(1) power supplied by other independent producers using generating technologies that will differ

from that employed at PNPS, (2) demand-side management (DSM) and energy conservation,

or (3) some combination of these options.  The environmental impacts of these options are

discussed in Section 8.2.

8.1.1 Land Use

In Chapter 4, the staff concluded that the impacts of continued plant operation on land use

would be SMALL.  On-site land use will not be affected immediately by the cessation of

operations.  Plant structures and other facilities are likely to remain in place until

decommissioning.  In the near term the transmission line associated with PNPS will likely be

retained until final disposition of the dormant facility and site are ascertained.  In the long term,

it is possible that the transmission lines that extend from the on-site switch yard to

interconnections at Jordan and Snake Hill Roads will be removed at which point maintenance of

the right-of-way (ROW) will discontinue and the ROW will revert to the conditions found in 
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adjacent areas.  Also, as a result of plant shutdown, there would be a reduction in uranium

mining activity positively impacting approximately 715 acres (ac).  Therefore, the staff

concludes that the impacts on land use from plant shutdown would be SMALL.

8.1.2 Ecology

In Chapter 4 of this SEIS, the NRC staff concluded that the ecological impacts of continued |

plant operation ranged from SMALL to MODERATE.  Cessation of operations will be

accompanied by elimination of the cooling water intake flow and the facility's thermal plume.

The environmental impacts to aquatic species, including threatened and endangered species,

associated with these changes are generally positive.  The impacts of plant closure on the

terrestrial ecosystem range between negative and positive depending on final disposition of the

Entergy Woodlands area across which the PNPS transmission lines run.  Currently, there is an

active management program on that property that preserves habitat and controls invasive

species.  Cessation of that program would produce negative impact.  Therefore, the staff

concludes that overall ecological impacts from shutdown of the plant would be SMALL.

8.1.3 Water Use and Quality–Surface Water

In Chapter 4 of this SEIS, the NRC staff concluded that impacts of continued plant operation on |

surface water use and quality were SMALL.  When the plant stops operating there will be an

immediate reduction in the consumptive use of water because of the elimination of the cooling

water intake and in the amount of heat discharged to Cape Cod Bay.  Therefore, the staff

concludes that the impacts on surface water use and quality from plant shutdown would be

SMALL.

8.1.4 Water Use and Quality–Groundwater

In Chapter 4, the staff determined that the facility does not utilize on-site groundwater

resources.  In addition, impacts of continued subsurface discharge of treated sanitary wastes

by the facility were determined to be SMALL.  When the plant stops operating, there will be an

immediate reduction in discharge of treated sanitary waste.  Therefore, the staff concludes that

groundwater quality impacts from shutdown of the plant would be SMALL.

8.1.5 Air Quality

In Chapter 4, the staff found the impacts of continued plant operation on air quality to be

SMALL.  When the plant stops operating, there will be a reduction in emissions from activities

related to plant operation such as use of diesel generators and workers transportation. 

Therefore, the staff concludes that the impact on air quality from shutdown of the plant would

be SMALL.
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8.1.6 Waste

The impacts of waste generated by continued plant operation are discussed in Chapter 6.  The

impacts of low-level and mixed waste from plant operation are characterized as SMALL.  When

the plant stops operating, the plant will stop generating high-level waste and generation of low-

level and mixed waste associated with plant operation and maintenance will be reduced.  

Therefore, the staff concludes that the impact of waste generated after shutdown of the plant

would be SMALL.

8.1.7 Human Health

| In Chapter 4 of this SEIS, the NRC staff concluded that the impacts of continued plant

operation on human health were SMALL.  After the cessation of operations, the amount of

radioactive material released to the environment in gaseous and liquid forms will be reduced. 

Therefore, the staff concludes that the impact of shutdown of the plant on human health would

be SMALL.  In addition, the variety of potential accidents at the plant will be reduced to a limited

| set associated with shutdown events and fuel handling.  In Chapter 5 of this SEIS, the NRC

staff concluded that the impacts of accidents during operation were SMALL.  Therefore, the

staff concludes that the impacts of potential accidents following shutdown of the plant would be

SMALL.

8.1.8 Socioeconomics

In Chapter 4, the NRC staff concluded that the socioeconomic impacts of continued plant

operation would be SMALL.  But, should the plant shutdown, there would be immediate

socioeconomic impacts due to the loss of jobs (approximately 700) and there may also be an

immediate reduction in property tax revenues for Plymouth Township.  These impacts may,

however, be offset as a result of the projected regional economic growth.  The NRC staff

concludes that the socioeconomic impacts of plant shutdown would be MODERATE.  See

Appendix J to NUREG-0586, Supplement 1 (NRC 2002), for additional discussion of the

potential impacts of plant shutdown.

8.1.9 Socioeconomics (Transportation)

In Chapter 4, the staff concluded that the impacts of continued plant operation on transportation

would be SMALL.  Cessation of operations will be accompanied by reduced traffic in the vicinity

of the plant.  Most of the reduction will be associated with a reduction in plant workforce, but

there will also be a reduction in shipment of maintenance materials to and from the plant. 

Therefore, the staff concludes that the impacts of plant closure on transportation would be

SMALL.
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8.1.10 Aesthetics

In Chapter 4, the staff concluded that the aesthetic impacts of continued plant operation would

be SMALL.  Plant structures and other facilities are likely to remain in place until

decommissioning.  Upon decommissioning the number of on-site structures would be reduced.

Therefore, the staff concludes that the aesthetic impacts of plant closure would be SMALL.

8.1.11 Historic and Archaeological Resources

In Chapter 4, the staff concluded that the impacts of continued plant operation on historic and

archaeological resources would be SMALL.  On-site land use will not be affected immediately

by the cessation of operations.  Plant structures and other facilities are likely to remain in place

until decommissioning.  The transmission lines associated with the project may ultimately be

removed once the facility stops operating and, should this occur, maintenance of the

transmission line ROW will cease.  Therefore, the staff concludes that the impacts on historic

and archaeological resources from plant shutdown would be SMALL.

8.1.12 Environmental Justice

In Chapter 4, the staff concluded that the environmental justice impact of continued operation of

the plant would be SMALL because continued operation of the plant would not have a

disproportionately high and adverse impact on minority and low-income populations.  Shutdown

of the plant likewise is not expected to disproportionately impact minority and low-income

populations.  The staff concludes that the environmental justice impacts of plant shutdown

would be SMALL.  See Appendix J to NUREG-0586, Supplement 1 (NRC 2002), for additional

discussion of these impacts.
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Table 8-1.  Summary of Environmental Impacts of the No-action Alternative

Impact Category Impact Comment

Land Use SMALL Impacts are expected to be SMALL because plant

shutdown is expected to result in few changes to off-site

and on-site land use, and transition to alternate uses is

expected over an extended timeframe.

Ecology SMALL Small negative impacts to terrestrial ecology of

conservation management of transmission corridor

ceases.  Moderate positive impacts to local winter

flounder populations.

W ater Use and Quality-

Surface W ater

SMALL Impacts are expected to be SMALL because surface

water intake and discharges will decrease. 

W ater Use and Quality-

Groundwater

SMALL Impacts are expected to be SMALL because

groundwater discharges will decrease.

Air Quality SMALL Impacts are expected to be SMALL because discharges

related to plant operation and worker transportation will

decrease. 

W aste SMALL Impacts are expected to be SMALL because generation

of high-level waste will stop, and generation of low-level

and mixed waste will decrease.

Human Health SMALL Impacts are expected to be SMALL because radiological

doses to workers and members of the public, which are

within regulatory limits, will be reduced.

Socioeconomics MODERATE Impacts are expected to be MODERATE because of a

decrease in employment and tax revenues.

Socioeconomics

(Transportation)

SMALL Impacts are expected to be SMALL because the

decrease in employment would reduce traffic.

Aesthetics SMALL Impacts are expected to SMALL because plant

structures will remain for an extended period. 

Historic and Archaeological

Resources

SMALL Impacts are expected to be SMALL because shutdown

of the plant will not change land use.

Environmental Justice SMALL Impacts are expected to be SMALL because there are

no disproportionate impacts to minority or low income

populations.
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(c) A greenfield site is assumed to be an undeveloped site with no previous construction. |
(d) A baseload plant normally operates to supply all or part of the minimum continuous load of a system |

and consequently produces electricity at an essentially constant rate.  Nuclear power plants are

commonly used for baseload generation; and generally run near full load.
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8.2 Alternative Energy Sources

This section discusses the environmental impacts associated with developing alternative

sources of electric power to replace power generated by PNPS under the assumption that the

OL for PNPS is not renewed.  The order of alternative energy sources presented in this section

does not imply which alternative would be most likely to occur or which is expected to have the

least environmental impacts.

The following central generating station alternatives are considered in detail:

  � coal-fired generation at an alternate greenfield  site (Section 8.2.1), |(c)

  � natural gas-fired generation at either the PNPS site or an alternate greenfield

site (Section 8.2.2), and

  � nuclear generation at an alternate greenfield site (Section 8.2.3).

The alternative of importing power to replace power generated at PNPS is discussed in Section

8.2.4.  Other power generation alternatives and conservation alternatives considered by the

staff are discussed in Section 8.2.5.  Section 8.2.6 discusses the environmental impacts of a

combination of generation and conservation alternatives.

Each year the Energy Information Administration (EIA), a component of the U.S. Department of

Energy (DOE), issues an Annual Energy Outlook.  In its Annual Energy Outlook 2006 with

Projections to 2030, EIA projects that natural gas-fired plants will account for approximately 40

percent of new electric generating capacity between the years 2004 and 2030 

(DOE/EIA2006a).  This technology is designed primarily to supply peak and intermediate

electric generating capacity, but combined-cycle gas-fired systems can also be used to meet

baseload  requirements.  Coal-fired plants are projected by EIA to account for approximately |(d)

50 percent of new capacity additions during this period.  Coal-fired plants are generally used to

meet baseload requirements.  Renewable energy sources, primarily wind, biomass gasification,

and municipal solid waste units, are projected by EIA to account for 8 percent of capacity

additions.

EIA’s projections of technologies are based on the assumption that providers of new generating

capacity will seek to minimize cost while meeting applicable environmental requirements. 
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According to EIA, advanced coal-fired and advanced combined-cycle generating facilities are

expected to be approximately competitive with each other in 2015, on a total evaluated cost of

production basis, while advanced coal-burning facilities are expected to gain a competitive edge

by 2030 (DOE/EIA 2006a).  EIA projects that oil-fired plants will account for little or none of the

new generating capacity additions in the United States (U.S.) during the 2004 to 2030 time

frame because of high fuel costs (DOE/EIA 2006a).  EIA also projects that about 6 gigawatts of

new nuclear power generating capacity will be constructed prior to 2020 when the Energy

Policy Act of 2005 tax credits expire (DOE/EIA 2006a).  NRC established a reactor licensing

program organization to manage reactor and site licensing applications (NRC 2001).  Several

site licensing applications are currently under review by the NRC and nuclear operating

companies have announced their intention to submit reactor license applications beginning in

late 2007.  NRC has announced plans to reorganize the agency to further prepare for the

industry’s announced interest in licensing and building new nuclear plants (NRC 2006).  Thus, a

| new nuclear plant alternative for replacing power generated by PNPS is considered in this SEIS

and resulting impacts are presented in Section 8.2.3.

Since PNPS has a gross electric output of 715 megawatts electric [MW(e)], the staff evaluated

coal, natural gas, and new nuclear alternatives having comparable capabilities.  As discussed

further below, siting a 715 MW(e) alternative technology depends, in part, on the land area

available at PNPS.  If the available land at PNPS is inadequate to support a particular

technology, the analysis addresses impacts under the assumption that the new generating

capacity is built at a hypothetical greenfield site.  For technologies that can be constructed at

PNPS, the analysis considers impacts at both PNPS and at a greenfield site.  The location of

the hypothetical greenfield site is not specified herein.

Since PNPS began operating in 1972, the era of regulated utilities generating power for

distribution within their service territories has largely passed.  Today New England in general,

and Massachusetts in particular, obtain most electric power from independent power producers

that operate generating facilities throughout and beyond the region.  Thus, both appropriate

market conditions as well as siting opportunities would have to be present for one of the

alternative technologies evaluated in Section 8.2 to actually be developed.

While the greenfield site considered here need not be situated within the New England region,

the availability of transmission line capacity to deliver the output of an alternative technology to

current PNPS customers could significantly constrain siting choices.  Based on a recent DOE

Report (DOE/EIA 2006b) it appears that transmission line constraints currently occur within

both New England and adjoining New York State.  According to the DOE, new projects are

expected to ease transmission line congestion in New England, though continued growth in

demand and the retirement of older facilities will result in a need to consider investments in both

new generating and transmission line capacity (DOE/EIA 2006b).  Finally, the feasibility of

finding a greenfield site and obtaining approvals to construct either a coal-fired or nuclear
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(e) Heat rate is a measure of generating station thermal efficiency.  In English units, it is generally |
expressed in British thermal units (BTUs) per net kilowatt-hour (kW h).  It is computed by dividing the

total BTU content of the fuel burned for electric generation by the resulting kW h generation.

(f) The capacity factor is the ratio of electricity generated, for the period of time considered, to the energy

that could have been generated at continuous full-power operation during the same period. |
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facility there by 2012, when the PNPS OL expires, is questionable.  This difficulty is not

addressed in Section 8.2, but rather it is assumed that power would be obtained from various

sources in the interim while one of the alternate technologies is constructed and comes on-line. 

In contrast, it may be possible for a gas-fired facility to be operational by 2012 at either the

PNPS site or at a greenfield location.

8.2.1 Coal-Fired Generation

The assumptions and numerical values used in Section 8.2.1 are based on the staff’s

independent assessment and on information provided by Entergy in the PNPS Environmental

Report (ER) (Entergy 2006).  Where information from the PNPS ER was used, it was

independently reviewed by the staff and compared to environmental impact information in the

GEIS.  Impacts of a coal-fired alternative evaluated by the staff assume that the new plant

would have a gross electrical capacity of 715 MW(e); this differs somewhat from the

assumption made in the ER.  Furthermore, while the PNPS OL renewal period is only 20 years,

the impact of operating a coal-fired alternative for a full 40 years is considered, since 40 years

is the expected operating life of a new coal-fired plant.

There is insufficient land area at PNPS to support operations of a 715 gross MW(e) coal-fired

alternative.  Therefore, the coal-fired alternative is analyzed only for a greenfield site.  Based on

Table 8-1 of the GEIS, a pulverized coal-fired facility requires approximately 1.7 ac of land per

MW(e).  To replace PNPS with a coal-fired facility a 1215 ac parcel would be needed while only

140 ac are available at PNPS.  It is unrealistic to think that a pulverized coal-fired facility with

associated coal yard, waste disposal area, and transportation systems could be accommodated

at PNPS.  It should be noted that several of the newer coal utilization technologies (e.g., |

Integrated Gasification Combined Cycle [IGCC]) could be accommodated on smaller sites than |

estimated here.  However, these alternate technologies would still involve transportation of fuel

to the power plant and that facet of coal combustion which involves construction of either a new

rail line or coal pier, is not compatible with conditions of the PNPS site.

The coal-fired plant would consume approximately 2.18 million tons per year of pulverized

bituminous coal with an ash content of approximately 8.2 percent.  Entergy assumes a heat 

rate  of 10,200 BTU/kWh and a capacity factor  of 0.85 in the ER (Entergy 2006).  After |(e) (f)

combustion, 99.9 percent of the ash would be collected and disposed of at the plant site.  In 
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addition, approximately 77,700 tons of scrubber sludge would also be disposed on-site based

on annual lime usage of approximately 26,300 tons.  Lime is used in the scrubbing process for

2control of sulfur dioxide (SO ) emissions.

Coal and lime would be delivered to the generating station site by either rail or barge.  If

deliveries were by rail, then a rail spur would be constructed to bring coal onto the site from a

main rail line.  Should waterborne delivery prove feasible, a receiving dock would be

constructed for berthing either barges or colliers alongside the facility.  Development of a coal-

fired facility at an alternate site would also necessitate the construction of a transmission line to

connect the new plant to the regional transmission system.

8.2.1.1  Closed-Cycle Cooling System

For purposes of this section, the staff assumed that a coal-fired plant located at an alternate

site would use a closed-cycle cooling system.

The overall impacts of the coal-fired generating system are discussed in the following sections

and summarized in Table 8-2, at the end of this section (Section 8.2.1.1).  The implications of

constructing a new coal-fired plant at an alternate greenfield site will depend on the actual

location of that site; however, as presented below, a general evaluation of impacts is possible.

� Land Use

Construction of a 715 gross MW(e) pulverized coal-fired alternative at a greenfield site

could impact up to 1215 ac of land (NRC 1996).  Additional land would be needed to bring a

rail spur onto the greenfield site and, as well, for a transmission line to deliver the plant’s

output to the nearest transmission inter-tie.  Depending on the length of transmission line

and rail line routing, this alternative would result in MODERATE to LARGE land-use impacts

at and in the vicinity of the greenfield site.

Additionally, land use changes would occur at an undetermined coal mining area where

approximately 24 square miles (mi ) would be affected for mining coal and disposing of2

mining wastes to support a 715 MW(e) coal-fired power plant [the GEIS estimates that

approximately 34 mi  would be disturbed for a 1000 MW(e) coal-fired plant (NRC 1996)]2

 

� Ecology

Siting a coal-fired plant at a greenfield site would introduce construction and operating

impacts.  Ecological resources would be altered due to the need to convert roughly 1215 ac

of land to industrial use (generating facilities, coal storage, ash and scrubber sludge

disposal).  Even if some of the site had been previously disturbed, it is expected that
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impacts of developing a 1215 ac area would include wildlife habitat loss, reduced

productivity, habitat fragmentation, and reduction in on-site biological diversity.

Use of a nearby surface water resource to provide cooling tower make-up would have some

impact on local aquatic resources.  Construction and maintenance of a transmission line

and rail spur would incrementally add to the terrestrial ecological impacts.  Overall, the staff

concludes that ecological impacts at an alternate site would be MODERATE to LARGE.  

• Water Use and Quality

Surface Water 

For the coal-fired alternative at a greenfield site, impacts to surface waters would result from

withdrawal of water for various operating needs of the facility.  These operating needs would

include cooling tower make-up and possibly auxiliary cooling for equipment and potable

water requirements.

Discharges to surface water could result from cooling tower blowdown, coal pile runoff, and

runoff from coal ash and scrubber byproduct disposal areas.  Both the use of surface

waters and runoff to surface waters would be regulated by the State [or U.S. Environmental

Protection Agency (EPA) in the case of a facility built in Massachusetts] within which the

facility is located.  Consequently, it can be expected that a coal-fired facility at a greenfield

site would comply with requirements of a discharge permit and would legally be obligated to

meet water quality standards.  Overall, the staff concludes that the potential impacts to

surface water resources and water quality would be SMALL to MODERATE.  The impact

level would importantly depend on the discharge volume and characteristics of the receiving

water body.

Groundwater

Groundwater use at an alternate site for potable water purposes could potentially occur.  It

is also possible that other plant requirements could be met with groundwater depending on

site-specific hydrogeologic conditions.  Potential impacts to groundwater quality may occur

as a result of on-site coal storage and on-site disposal of ash and scrubber sludge.  In all

cases, it is expected that a coal-fired facility would be obligated to comply with a

groundwater use and discharge permit issued by the State within which the facility is

located.  Therefore, the staff concludes that the potential impacts to groundwater resources

would be SMALL to MODERATE.
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� Air Quality

The air quality impacts of a pulverized coal-fired facility vary considerably from those of a

x xcomparable nuclear plant, due to emissions of sulfur oxides (SO ), nitrogen oxides (NO ),

particulates, carbon monoxide (CO), hazardous air pollutants (e.g., mercury) and naturally

occurring radioactive materials.

PNPS is located in Plymouth County, Massachusetts which has been designated an

attainment area (i.e., meets the National Ambient Air Quality Standards promulgated by

2 2EPA and found in 40 CFR Part 50 for CO, NO , lead, and SO ).  In addition, Plymouth

County is in attainment of the Federal standards for particulate air pollution [less than 

10 2.510 (PM ) and less than 2.5 (PM ) microns (ìm)].  However, Plymouth County, as part of

the Boston-Lawrence-Worcester ozone non-attainment area, does not meet the Federal 

8-hour standard for ozone.

The EPA has various regulatory requirements for visibility protection in 40 CFR Part 51,

Subpart P, including a specific requirement for review of any major stationary source in an

area designated as attainment or unclassified under the Clean Air Act (CAA).  These

requirements could apply to the coal-fired alternative depending on the attainment status of

the region within which the alternative is located.  As noted above, the Plymouth County

vicinity is in attainment of all Federal criteria pollutants except ozone.

A new coal-fired generating plant located in Massachusetts would need a prevention of

significant deterioration permit issued under Title 1, Part C, of the CAA.  The project would

also need an operating permit under Title V of the CAA.  The plant would be required to

comply with the new source performance standards for such plants as set forth in 

| 40 CFR Part 60 Subpart D(a).  The standards establish limits for particulate matter and

2 Xopacity (40 CFR 60.42a), SO  (40 CFR 60.43a), and NO  (40 CFR 60.44a).

Section 169A of the CAA (42 USC 7401) establishes a national goal of preventing future

and remedying existing impairment of visibility in mandatory Class I Federal areas when

impairment results from man-made air pollution.  EPA issued a regional haze rule on July 1,

1999 [64 FR 35714 (EPA 1999)].  The rule specifies that for each mandatory Class I federal

area located within a state, the State must establish goals that provide for reasonable

progress towards achieving natural visibility conditions.  The reasonable progress goals

must provide for an improvement in visibility for the most impaired days over the period of

the implementation plan and ensure no degradation in visibility for the least impaired days

over the same period (40 CFR 51.308[d][1]).  If a coal-fired plant were located close to a

mandatory Class I area (there are none in Massachusetts), additional air pollution control

requirements could be imposed.
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In 1998, the EPA issued a rule requiring 22 eastern states, including Massachusetts, to

x xrevise their state implementation plans to reduce NO  emissions.  NO  emissions contribute

xto violations of the national ambient air quality standard for ozone.  The total amount of NO

which can be emitted by each of the 22 states in the year 2007 ozone season (May 1 to 

September 30) is set out at 40 CFR 51.121(e).  For Massachusetts, the amount is 85,296

tons.

EPA issued the Clean Air Interstate Rule (CAIR) in May 2005 [70 FR 25162 (EPA 2005)]. 

2CAIR provides a Federal framework requiring certain states to reduce emissions of SO  and

xNo .  EPA anticipates that states will achieve this reduction primarily by limiting emissions

from the power generation sector.  CAIR covers 28 eastern states and any new fossil-fired

power plant sited in Massachusetts would be subject to the CAIR limitations.

Air quality impacts for various pollutants are as follows:

Sulfur oxides emissions.  Entergy indicates in its ER that a coal-fired plant would use a

hydrated lime-wet scrubbing system for flue gas desulfurization (Entergy 2006).  A new

coal-fired power plant would be subject to the requirements in Title IV of the CAA.   Title IV

x xwas enacted to reduce emissions of SO  and NO , the two principal precursors of acid rain,

by restricting emissions of these pollutants from power plants.  Title IV caps aggregate

x xannual power plant SO  emissions and imposes controls on SO  emissions through a

xsystem of marketable allowances.  EPA issues one allowance for each ton of SO  that a unit

is allowed to emit.

xNew units do not receive allowances, but are required to have allowances to cover their SO

emissions.  Owners of new units must, therefore, acquire allowances from owners of other

xpower plants or reduce SO  emissions at other power plants they own.  Allowances can be

banked for use in future years.  Thus, a new coal-fired power plant would not add to net

x xregional SO  emissions, although it might contribute to the local SO  burden.

xRegardless, SO  emissions would be greater for the coal alternative than the OL renewal

alternative.  The staff estimates that with using the hydrated lime-wet scrubbing system to

xcontrol SO  emissions, the stack emissions of this constituent from a new 715 MW(e) coal-

fired facility would be approximately 1428 tons per year.

Nitrogen oxides emissions.  Section 407 of the CAA establishes technology-based emission

x xlimitations for NO  emissions.  The market-based allowance system used for SO  emissions

xis not used for NO  emissions.  A new coal-fired power plant would be subject to the new

source performance standards for such plants at 40 CFR 60.44a(d)(1).  
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This regulation, issued September 16, 1998 [63 FR 49453 (EPA 1998)], limits the discharge

2of any gases that contain nitrogen oxides (expressed as NO ) in excess of 200 nanograms

per joule of gross energy output (1.6 pound/MWh), based on a 30-day rolling average.

xThe staff estimates that using the technology referenced in Entergy’s ER [NO  burners with

xoverfire air and selective catalytic reduction (SCR)] the total annual NO  emissions for a new

xcoal-fired power plant would be approximately 522 tons.  This level of NO  emissions would

be greater than for the OL renewal alternative since a nuclear power plant releases almost

xno NO  during normal operations.

Particulate emissions.  The staff estimates that the total annual stack emissions would

include 89 tons of filterable total suspended particulates and 21 tons of particulate matter

10having an aerodynamic diameter less than or equal to 10 ìm (PM ) (40 CFR 50.6).  As

indicated in the PNPS ER, fabric filters or electrostatic precipitators would be used for

particulate control.  In addition to flue emissions, coal-handling equipment would introduce

fugitive particulate emissions from coal piles, reclamation equipment, conveyors, and other

sources.  Particulate emissions would be greater under the coal alternative than the OL

renewal alternative.  Fugitive dust would also be generated during the construction of a

coal-fired plant and construction vehicles and motorized equipment would further contribute

to construction phase air emissions.

Carbon monoxide emissions.  The staff estimates that the total CO emissions from coal

combustion would be approximately 544 tons per year.  This level of emission is greater

than would occur under the OL renewal alternative.

Hazardous air pollutants including mercury.  In December 2000, the EPA issued regulatory

findings on emissions of hazardous air pollutants from electric utility steam-generating units

| (EPA 2000b).  EPA determined that coal- and oil-fired electric utility steam-generating units

are significant emitters of hazardous air pollutants.  Coal-fired power plants were found by

EPA to emit arsenic, beryllium, cadmium, chromium, dioxins, hydrogen chloride, hydrogen

fluoride, lead, manganese, and mercury (EPA 2000b).  EPA concluded that mercury is the

hazardous air pollutant of greatest concern.  EPA found that (1) there is a link between coal

consumption and mercury emissions; (2) electric utility steam-generating units are the

largest domestic source of mercury emissions; and (3) certain segments of the U.S. 

population (e.g., the developing fetus and subsistence fish-eating populations) are believed

to be at potential risk of adverse health effects due to mercury exposures resulting from

consumption of contaminated fish (EPA 2000b).  Accordingly, EPA added coal- and oil-fired

electric utility steam-generating units to the list of source categories under Section 112(c) of

the CAA for which emission standards for hazardous air pollutants will be issued 

(EPA 2000b).
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Uranium and thorium.  Coal contains uranium and thorium.  Uranium concentrations are

generally in the range of 1 to 10 parts per million (ppm).  Thorium concentrations are

generally about 2.5 times greater than uranium concentrations (Gabbard 1993).  One

estimate is that a typical coal-fired plant released roughly 5.2 tons of uranium and 12.8 tons

of thorium in 1982 (Gabbard 1993).  The population dose equivalent from the uranium and

thorium releases and daughter products produced by the decay of these isotopes has been

calculated to be significantly higher than that from nuclear power plants (Gabbard 1993).

2Carbon dioxide.  A coal-fired plant would also have unregulated carbon dioxide (CO )

emissions that could contribute to global warming.  The level of emissions from a coal-fired

plant would be greater than the OL renewal alternative.

Summary.  The GEIS analysis did not quantify emissions from coal-fired power plants, but

implied that air impacts would be substantial.  The GEIS also mentioned global warming

x xfrom unregulated carbon dioxide emissions and acid rain from SO  and NO  emissions as

potential impacts (NRC 1996).  Adverse human health effects such as cancer and

emphysema have been associated with the products of coal combustion.  The appropriate |

characterization of air impacts from coal-fired generation would be MODERATE.  The |

impacts would be clearly noticeable, but would not destabilize air quality. 

� Waste

Coal combustion generates waste in the form of ash and scrubber sludge.  A 715 gross

MW(e) coal-fired plant would generate approximately 222,000 tons of such waste annually

for 40 years.  The waste would be disposed on-site, accounting for approximately 142 ac of

land area over the 40-year plant life.  Impacts of on-site waste disposal to groundwater and

surface water could extend beyond the operating life of the plant if leachate and runoff from

the waste storage area occurs.  Waste disposal could noticeably affect land use and |

groundwater quality, but with appropriate management and monitoring, it would not

destabilize any resources.  After waste site closure and revegetation, the land could be |

available for other uses.

In May 2000, the EPA issued a “Notice of Regulatory Determination on Wastes From the

Combustion of Fossil Fuels [65 FR 32214 (EPA 2000a)].  EPA concluded that some form of

national regulation is warranted to address coal combustion waste products because: 

(a) the composition of these wastes could present danger to human health and the

environment under certain conditions; (b) EPA has identified 11 documented cases of

proven damages to human health and the environment by improper management of these

wastes in landfills and surface impoundments; (c) present disposal practices are such that,

in 1995, these wastes were being managed in 40 percent to 70 percent of landfills and

surface impoundments without reasonable controls in place, particularly in the area of

groundwater monitoring; and (d) EPA identified gaps in state oversight of coal combustion
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wastes.  Accordingly, EPA announced its intention to issue regulations for disposal of coal

combustion waste under subtitle D of the Resource Conservation and Recovery Act

(RCRA).  In addition to the waste streams generated during plant operations, considerable

debris would be generated during construction of a coal fired facility.

For all of the preceding reasons, the appropriate characterization of impacts from the waste

generated by a coal-fired facility (construction and operating phases) is MODERATE; the

impacts would be clearly noticeable, but would not destabilize any important resource.

� Human Health

Coal-fired power generation introduces risks to workers from fuel and limestone mining,

from fuel and lime/limestone transportation, and from disposal of coal combustion waste.  In

addition, there are public health risks from inhalation of stack emissions that can be

widespread and difficult to quantify.  The coal alternative also introduces the risk of coal-pile

fires and attendant inhalation risks.

In the GEIS, the staff stated that there could be human health impacts (cancer and    

emphysema) from inhalation of toxins and particulates, but it did not identify the significance

of these impacts (NRC 1996).  In addition, the discharges of uranium and thorium from

coal-fired plants can potentially produce radiological doses in excess of those arising from

nuclear power plant operations (Gabbard 1993).

Regulatory agencies, including EPA and State agencies, set air emission standards and

requirements based on human health impacts.  These agencies also impose site-specific

emission limits as needed to protect human health.  As discussed previously, EPA has

recently concluded that certain segments of the U.S. population (e.g., the developing fetus

and subsistence fish-eating populations) are believed to be at potential risk of adverse

health effects due to mercury exposures from sources such as coal-fired power plants. 

However, in the absence of more quantitative data, human health impacts from radiological

doses and inhaling toxins and particulates generated by burning coal are characterized as

SMALL.

� Socioeconomics

Construction of a coal-fired facility at an alternative greenfield site would take approximately

four years.  The work force would be expected to vary between 800 and 2000 workers

during the 4-year construction period (NRC 1996).  During construction, the surrounding

communities would experience demands on housing and public services that could have

MODERATE impacts unless some of the work force is composed of local residents.  After

construction, the host community would be impacted by the loss of the construction jobs. 
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However, this loss would be offset by the approximately 200 permanent jobs associated

with the new facility.  Socioeconomic impacts would be greater if the facility were

constructed at a rural location than if it were constructed in a more developed area.  The

staff considers the most appropriate characterization of non-transportation socioeconomic

impacts of developing a new greenfield site to be MODERATE to LARGE.

During the 4-year construction period of the coal-fired unit, up to 2000 construction workers

would be working at the site.  The addition of these workers would increase traffic on

highways and local roads that lead to the construction site.  The impact of this additional

traffic could have a MODERATE impact on nearby roadways, particularly if the greenfield

site is an a rural area.

Impacts associated with plant operating personnel commuting to work are considered

SMALL.  The number of plant operating personnel at a new coal-fired facility would be

approximately 200.  For rail transportation of coal and lime to the greenfield site, impacts

are likely to range from MODERATE to LARGE.  On average, approximately one 70-car

train load per day would deliver coal to the new generating station and one 10-car train load

per week would deliver lime to the facility.  Should deliveries of coal be accomplished via

barge, approximately two barges per week would deliver fuel to the facility.  Overall,

transportation impacts of coal and lime delivery would be MODERATE to LARGE.

� Aesthetics

The boiler house and associated air pollution control equipment at a new coal-fired facility

could be up to 200 feet (ft) in height and a typical exhaust stack would be somewhere in the

range of 400 to 600 ft high.  Cooling tower(s) could be either of the mechanical

(approximately 75 ft tall) or natural draft type (approximately 400 ft tall).  The new

generating facility and the plume generated by its cooling towers(s) would be visible from a

considerable distance.  Additionally, the facility would be noticeable at night due to its 

24-hour operating schedule and the need for on-site safety lighting.

Beyond near site aesthetic impacts, development of a new coal-fired facility at a greenfield

site would entail construction of a new transmission line and a new rail spur to bring coal

and lime to the plant.  The rail spur and transmission line could extend a considerable

distance off-site to tie-in points with existing rail and transmission systems.  The visual

intrusion of these two linear elements, particularly the transmission line, could be significant. 

Consequently, the overall aesthetic impacts of a new coal-fired facility at a greenfield site

are expected to be MODERATE to LARGE.

Coal-fired generation would introduce mechanical sources of noise that would be audible

off-site.  Sources contributing to total noise produced by plant operation are classified as

continuous or intermittent.  Continuous sources include the mechanical equipment
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associated with normal plant operations.  Intermittent sources include the equipment related

to coal handling, solid-waste disposal, on-site activities related to coal and lime delivery, use

of outside loudspeakers, and the commuting of plant employees.  The incremental noise

impacts of a coal-fired plant at a greenfield site are considered to be MODERATE.

Noise impacts associated with rail delivery of coal and lime to a greenfield site would be

most significant for residents living along the new rail spur leading to the plant.  Since this is

a new generating station site, these residents would not have experienced previous rail

noise.  Although noise from passing trains significantly raises noise levels near the rail

corridor, the short duration of the noise reduces impact.  Nevertheless, the impact of noise

on residents in the vicinity of the facility and the rail line is considered MODERATE.

� Historic and Archaeological Resources

Before construction at an alternate greenfield site, studies would likely be needed to

identify, evaluate, and address mitigation of the potential impacts of new plant construction

on cultural resources.  The studies would likely be needed for all areas of potential

disturbance at the proposed plant site and along associated corridors where new

construction would occur (e.g., roads, transmission corridors, rail lines, or other ROWs). 

Historic and archaeological resource impacts can generally be effectively managed and,

therefore, are considered SMALL.

� Environmental Justice

Impacts of constructing a coal-fired facility at an alternate greenfield site would depend

upon the site chosen and the nearby population distribution.  It is expected that these

impacts are likely to be SMALL to MODERATE.
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Table 8-2.  Summary of Environmental Impacts of Coal-Fired Generation at an Alternate Greenfield Site

Using Closed-Cycle Cooling

Alternate Greenfield  Site

Impact Category Impact Comments

Land Use MODERATE

to LARGE

Uses approximately 1215 ac, for plant, offices,

parking, transmission line, and rail spur;

additional land impacts for coal and limestone

mining.

Ecology MODERATE

to LARGE 

Impact depends on location and ecology of the

site, surface water body used for cooling tower

make-up and discharge, and transmission line

route, potential habitat loss and fragmentation,

reduced productivity and biological diversity.

W ater Use and Quality-Surface

W ater

SMALL to

MODERATE

Impact will depend on the volume of water

withdrawn and discharged and the characteristics

of the surface water body.

W ater Use and Quality-

Groundwater

SMALL to

MODERATE

Impact will depend on the volume of water

withdrawn and discharged and the characteristics

of the aquifers.

Air Quality MODERATE • Sulfur oxides

(Estimated 1428 tons/yr)

• Nitrogen oxides

(Estimated 522 tons/yr)

• Particulates

(Estimated 89 tons/yr of total suspended

particulates)

10(Estimated 21 tons/yr of PM )

• Carbon Monoxide

(Estimated 544 tons/yr)

           

Small amounts of mercury and other hazardous

air pollutants and naturally occurring radioactive

materials - mainly uranium and thorium.
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Table 8-2.  (contd)

Alternate Greenfield  Site

Impact Category Impact Comments

W aste MODERATE Total volume of approximately 220,000 tons/yr

requiring approximately 142 ac for disposal over

40-year life of plant.

Human Health SMALL Impacts are uncertain but considered SMALL in

the absence of more quantitative data.

Socioeconomics MODERATE

to LARGE  

Construction impacts depend on location, but

could be LARGE if plant is located in a rural area.

Socioeconomics (Transportation) MODERATE

to LARGE  

Transportation impacts associated with  construc-

tion workers and coal and lime shipments.

For rail transportation of coal and lime, the impact

is considered MODERATE to LARGE.  For barge

transportation, the impact is considered

MODERATE.

Aesthetics MODERATE

to LARGE

Impacts from boiler house, cooling tower, and

new transmission line.

Historic and Archeological

Resources

SMALL Alternate location would necessitate cultural

resource studies.

Environmental Justice SMALL to

MODERATE 

Impacts will vary depending on population

distribution and makeup at the site.

8.2.1.2   Once-Through Cooling System

This section discusses the environmental impacts of constructing a coal-fired generating station

at a greenfield site using once-through cooling.  The impacts (SMALL, MODERATE, or LARGE)

of this option are approximately the same as the impacts for a coal-fired plant using the
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closed-cycle system, with the exception of land use, aesthetics, ecology, and water use.  For

land use and aesthetics, the impacts would be less, while for ecology and water use the

impacts would be greater.  Table 8-3 summarizes the incremental differences.

Table 8-3.  Summary of Environmental Impacts of Coal-Fired Generation at the PNPS 

Site with Once-Through Cooling System

Impact Category Change in Impacts from

Closed-Cycle Cooling System

Land Use Impacts may be less (e.g., through elimination of

cooling towers) or greater (e.g., if a reservoir is

required).

Ecology Impact would depend on ecology at the site.

Possible impacts associated with entrainment of

fish and shellfish in early life stages, impingement

of fish and shellfish, and heat shock.

W ater Use and Quality-Surface W ater Increased water withdrawal leading to possible

water-use conflicts; thermal load higher than with

closed-cycle cooling.

W ater Use and Quality-Groundwater No change.

Air Quality No change.

W aste No change.

Human Health No change.

|
Socioeconomics No change.

Socioeconomics (Transportation) No change.

Aesthetics Elimination of cooling towers and plume.

Historic and Archaeological Resources No change.

Environmental Justice No change.

 8.2.2  Natural Gas-Fired Generation

The environmental impacts of constructing a natural gas-fired alternative are examined in this

section for both the PNPS site and an alternate greenfield site.  The staff assumed that a gas-

fired plant at the PNPS site could have either a closed or open-cycle cooling system.
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The assumptions and numerical values used in Section 8.2.2 are based on the staff’s

independent assessment and on information provided by Entergy in the PNPS ER 

(Entergy 2006).  Where information from the PNPS ER was used, it was independently

reviewed by the staff and compared to environmental impact information in the GEIS.  Impacts

of a gas-fired alternative evaluated by the staff assume that the new plant would have a gross

electrical capacity of 715 MW(e); this differs from the assumption made in the ER.

 

Entergy assumed that a replacement natural gas-fired plant would use combined-cycle

technology (Entergy 2006).  Furthermore, Entergy, uses a standard-sized gas-fired combined-

cycle plant with a net capacity of 585 MW(e) in their analysis.  The staff considers the

combined-cycle technology to be a reasonable choice for the gas-fired replacement system but

that the capacity selected by Entergy underestimates impacts of this technology. 

Consequently, the staff has evaluated impacts of a hypothetical 715 gross MW(e) gas-fired

combined-cycle facility which would essentially fully replace the capacity lost if the PNPS OL is

denied.  While this approach may be hypothetical, air emissions calculated for a 715 MW(e)

gas-fired facility better represent, in the staff’s opinion, the implications of denying the PNPS

OL.

The staff has assumed that approximately 50 ac would be needed to construct a new gas-fired

plant at either the PNPS site or at an alternate greenfield site.  This would include land for the

power block and associated infrastructure.  Since the PNPS site is not served by a natural gas

supply and the nearest significant gas supply line is approximately 5 to 6 mi from the site, it will

be necessary to construct a tie-in to that line from the PNPS site.  Proximity to a natural gas

supply will also be a factor in the selection of a greenfield location for the gas-fired alternative.

Some of the existing infrastructure at PNPS can be used to serve operations of the gas-fired

alternative.  Most significantly this would include the transmission lines that currently carry

electric power from the plant to the regional distribution system.  At an alternate greenfield site,

new transmission lines would need to be constructed.

In performing the impact analysis in Section 8.2.2 the staff reviewed information provided by

Entergy, environmental information in the GEIS, and data available in the technical literature.

Although the OL renewal period is only 20 years, the impact of operating the natural gas-fired

| alternative for 40 years is considered (as a reasonable projection of a natural gas-fired plant’s

| operating life).

8.2.2.1  Closed-Cycle Cooling System

The overall impacts of the natural gas-fired system using closed-cycle cooling are discussed

below and summarized in Table 8-4, at the end of this section (Section 8.2.2.1).  The extent of

impacts at an alternate greenfield site will depend on the actual location of the selected site.
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� Land Use

For siting at PNPS, existing facilities and infrastructure would be used to the extent

practicable, limiting the amount of new construction that would be required.  Specifically, the

staff assumed that the natural gas-fired replacement plant would use the switchyard,

offices, and transmission line ROW.  Much of the land that would be used has been

previously disturbed.  At PNPS, the staff assumed that approximately 50 ac would be

needed for the plant and associated infrastructure including cooling tower.  There would be

an additional temporary impact of up to approximately 10 ac for construction of a gas

pipeline from the Plymouth tie-in to the PNPS site.

For construction at an alternate site, the staff assumed that 50 ac would also be needed for

the plant and associated infrastructure (NRC 1996).  In addition, land would be needed for

construction of a transmission line and for a new gas line to supply fuel to the facility.

Regardless of where the plant is built, additional land would be required for natural gas

wells and collection stations.  In the GEIS, the staff estimated that 3600 ac would be

needed for gas wells and collection stations to support a 1000 MW(e) plant or about 2600

ac for a 715 MW(e) facility (NRC 1996).  Overall, land-use impacts of the gas-fired 

alternative would be MODERATE at the PNPS site and MODERATE to LARGE at a

greenfield site.

 � Ecology

The use of cooling towers would be expected to reduce aquatic ecological impacts below

those currently being experienced at PNPS.  With regard to terrestrial ecological impacts of

building a gas-fired alternative, though the site is well built-out for the existing nuclear plant,

additional land clearing would be necessary.  This could entail some loss of natural habitat

with a corresponding impact to terrestrial species.  Also, bringing a natural gas pipeline onto

the PNPS site may result in some further disturbance to undeveloped areas but it is

expected that most of the pipeline construction would be in roadway ROW and, therefore,

would not be expected to impact terrestrial species.  Overall, given that closed-cycle cooling

would be implemented for this alternative, the ecological impacts of developing a gas-fired

facility at the PNPS site are considered SMALL.

Ecological impacts at an alternate site would depend on the nature of the land converted to

energy generation and the possible need for a new gas pipeline and/or electric transmission

line.  Construction of a transmission line and a gas pipeline would be expected to have

temporary ecological impacts.  Ecological impacts at the plant site and along utility

easements could include impacts to threatened or endangered species, wildlife habitat loss

and reduced productivity, habitat fragmentation, and a local reduction in biological diversity.  
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Some aquatic ecological impacts would also be expected due to withdrawal of surface water for

cooling tower makeup.  Overall, the ecological impacts of developing a gas-fired facility at a

greenfield site are considered MODERATE.

� Water Use and Quality

Surface Water

The natural gas-fired facility described by Entergy in the ER would include a heat-recovery

boiler, using waste heat from gas turbines to generate steam.  The steam would then turn a

turbine-generator.  The net result would be an overall reduction in the amount of waste heat

that would need to be discharged to the environment in comparison to an equivalent

capacity nuclear plant.  In addition, since a closed-cycle cooling system would be employed

under this alternative, the rate at which water would be withdrawn from Cape Cod Bay, for

cooling purposes, would be significantly reduced.

Plant discharges would consist mostly of cooling tower blowdown, with the discharge having

a higher temperature and increased concentration of dissolved solids relative to Cape Cod

Bay; there would also be intermittent low concentrations of biocides (e.g., chlorine) in the

discharge stream.  In addition to the cooling tower blowdown, process waste streams could

be discharged as well.  However, all discharges would be regulated through a Federally

issued National Pollutant Discharge Elimination System (NPDES) permit.  Finally, some

erosion and sedimentation would probably occur during construction (NRC 1996).  Overall,

the water quality impacts of implementing the natural gas-fired alternative at the PNPS site

are considered SMALL due to the relatively low water withdrawal from Cape Cod Bay.

A natural gas-fired plant at an alternate greenfield site is also assumed to use a closed-

cycle cooling system.  The staff assumed that surface water would be used for cooling

tower make-up and that the withdrawal rate of make-up water would be small compared to

an open-cycle system.  The impact on surface waters would depend on the volume of water

needed for make-up and the characteristics of the receiving water body.  Intake from, and

discharge to, any surface body of water would be regulated by a Federal or State issued

discharge permit.  The impacts would be SMALL.  Water-quality impacts from

sedimentation during construction have been characterized in the GEIS as SMALL. 

Groundwater

At the PNPS site, groundwater supplied by the Town of Plymouth would continue to be used

for potable water purposes and for certain plant operations requiring fresh water.  However,

the quantity of groundwater required will be reduced under the gas-fired alternative since

the level of staffing would be less than that for current operations.  Also, sanitary wastes
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would continue to be discharged to groundwater, as is currently the case at PNPS, but at a

reduced rate.  At an alternate site, groundwater could be used for general plant operations

and for potable water purposes as well.  Any groundwater withdrawal would require a permit

from the local permitting authority and impacts on groundwater would depend on the volume

required and characteristics of the water source.  Overall impacts to groundwater of a gas-

fired alternative at either the PNPS site or an alternate greenfield site would be SMALL.

� Air Quality

Natural gas is a relatively clean-burning fuel.  A new gas-fired generating plant located in

New England would likely need a prevention of significant deterioration permit and an

operating permit under the CAA.  A new combined-cycle natural gas power plant would also

be subject to the new source performance standards for such units at 40 CFR Part 60,

Subparts Da and GG.  These regulations establish emission limits for particulates, opacity,

x x.SO , and NO

In 1998, EPA issued a rule requiring 22 eastern states, including Massachusetts, to revise

x xtheir state implementation plans to reduce NO  emissions.  NO  emissions contribute to

violations of the National Ambient Air Quality Standard (40 CFR 50.9) for ozone.  The total

amount of nitrogen oxides which can be emitted by each of the 22 states in the year 2007

ozone season (May 1 - September 30) is set out in 40 CFR 51.121(e).  For Massachusetts,

the amount is 85,296 tons.

EPA has various regulatory requirements for visibility protection in 40 CFR 51, Subpart P,

including a specific requirement for review of any new major stationary source in an area

designated attainment or unclassified under the CAA.  Plymouth County has a non-

attainment status for ozone but attains the National Ambient Air Quality Standards for other

air pollutants.  The air quality status of an alternate greenfield site would depend on where

that site is located.

Section 169A of the CAA establishes a national goal of preventing future and remedying

existing impairment of visibility in mandatory Class I Federal areas when impairment results

from man-made air pollution.  EPA issued a new regional haze rule on July 1, 1999         

(64 FR 35714 [EPA 1999]).  The rule specifies that for each mandatory Class I Federal area |

located within a state, the State must establish goals that provide for reasonable progress

towards achieving natural visibility conditions.  The reasonable progress goals must provide

for an improvement in visibility for the most impaired days over the period of the

implementation plan and ensure no degradation in visibility for the least-impaired days over

the same period [40 CFR 51.308(d)(1)].  
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If a natural gas-fired plant were located close to a mandatory Class I area, additional air

pollution control requirements could be imposed.  There are no designated Class I areas in

Massachusetts.  However, EPA’s regional haze rule could apply to an alternate greenfield

site, depending on where that site is located.

EPA issued the Clean Air Interstate Rule (CAIR) in May 2005 [70 FR 25162 (EPA 2005)]. 

2CAIR provides a Federal framework requiring certain states to reduce emissions of SO  and

xNo .  EPA anticipates that states will achieve this reduction primarily by limiting emissions

from the power generation sector.  CAIR covers 28 eastern states and any new fossil-fired

power plant sited in Massachusetts would be subject to the CAIR limitations.

The staff projects the following emissions for the natural gas-fired alternative:

xSO  - 56 tons/yr

xNo  - 180 tons/yr

CO - 38 tons/yr

10PM  - 31 tons/yr 

2A natural gas-fired plant would also have unregulated CO  emissions that could contribute

to global warming.  In December 2000, EPA issued regulatory findings on emissions of

hazardous air pollutants from electric utility steam-generating units (EPA 2000b).  Natural

gas-fired power plants were found by EPA to emit arsenic, formaldehyde, and nickel (EPA

2000b).  Unlike coal and oil-fired plants, EPA did not determine that emissions of hazardous

air pollutants from natural gas-fired power plants should be regulated under Section 112 of

the CAA.

The projected emissions would likely be the same whether the gas-fired facility were

operated at PNPS or at an alternate greenfield site.  Impacts from the above emissions

would be clearly noticeable, but would not be sufficient to destabilize air resources overall.

Construction activities either at PNPS or an alternate greenfield site would result in

temporary fugitive dust emissions.  Fugitive dust emissions would also occur along the

construction route for new gas lines (at either site) or along the route of a new transmission

line (greenfield site only).  Exhaust emissions would also come from vehicles and motorized

equipment used during the construction process.

The overall air quality impact of a new natural gas-fired plant sited at PNPS or at an

alternate greenfield site is considered MODERATE.
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• Waste

xThere will be spent SCR catalyst from NO  emissions control and small amounts of solid-

waste products (i.e., ash) from burning natural gas fuel.  In the GEIS, the staff concluded

that waste generation from gas-fired technology would be minimal (NRC 1996).  Gas firing

results in very few combustion by-products because of the clean nature of the fuel.  Waste-

generation impacts would be so minor that they would not noticeably alter any important

resource attribute.  Construction-related debris would be generated during construction

activities.

In the winter, it may become necessary for a replacement baseload natural-gas fired plant

to operate on fuel oil due to lack of gas supply.  Oil combustion generates waste in the form

of ash, and equipment for controlling air pollution generates additional ash and scrubber

sludge.  The amount of ash and sludge generated would depend on the type and quantity of

fuel oil combusted (e.g. use of Number 2 fuel oil does not produce appreciable ash).

Overall, the waste impacts would be SMALL for a natural gas-fired plant sited at PNPS or at

an alternate greenfield site.

� Human Health

In Table 8-2 of the GEIS, the staff identifies cancer and emphysema as potential health

xrisks from gas-fired plants (NRC 1996).  The risk may be attributable to NO  emissions that

xcontribute to ozone formation, which in turn contribute to health risks.  NO  emissions from

xany gas-fired plant would be regulated.  For a plant sited in Massachusetts, NO  emissions

would be regulated by the Massachusetts Department of Environmental Protection.  Human

health effects from gas-fired operations are not expected to be detectable and, therefore,

the impacts on human health of the natural gas-fired alternative sited at either PNPS or an

alternate greenfield site are considered SMALL.

� Socioeconomics

Construction of a natural gas-fired plant would take approximately 3 years.  Peak

employment would be approximately 600 workers (NRC 1996).  The staff assumed that

construction would take place while PNPS continues operation and would be completed by

the time it permanently ceases operations.  During construction, the communities

surrounding the PNPS site would experience demands on housing and public services that

could have MODERATE impacts.  After construction, nearby communities could be

impacted by the loss of jobs.  The current PNPS work force (700 workers) would decline

through a decommissioning period to a minimal maintenance size.  

NRC-Pilgrim's Final Supplemental 
 Environmental Impact Statement

Exhibit No. NRC000002 
Pilgrim LR Proceeding 
50-293-LR, 06-848-02-LR



Environmental Impacts of License Renewal

NUREG-1437, Supplement 29 8-28 July 2007

The gas-fired plant would introduce a replacement tax base at PNPS or a new tax based on

an alternate greenfield site and approximately 150 new permanent jobs.

In the GEIS (NRC 1996), the staff concluded that socioeconomic impacts from constructing

a natural gas-fired plant would not be very noticeable and that the small operational work

force would have the lowest socioeconomic impacts of any nonrenewable technology. 

Compared to the coal-fired and nuclear alternatives, the smaller size of the construction

work force, the shorter construction time frame, and the relatively small operations work

force would mitigate socioeconomic impacts.  For these reasons, socioeconomic impacts

associated with construction and operation of a natural gas-fired power plant would be

SMALL to MODERATE for siting at PNPS or at an alternate greenfield site.

Transportation impacts associated with construction and operating personnel commuting to

the plant site would depend on the population density and transportation infrastructure in the

vicinity of the site.  The impacts can be classified as SMALL to MODERATE for siting at

PNPS and MODERATE at an alternate greenfield site, particularly if the greenfield site is in

a rural area.

  � Aesthetics

If the gas-fired facility was built at the PNPS site, the turbine buildings (approximately 100 ft

tall) and exhaust stacks (approximately 125 ft tall) would be visible during daylight hours

from the immediately adjacent properties.  The cooling tower plume can be expected to be

visible from the surrounding vicinity including, at times, the Town of Plymouth.  Noise and

light from the plant would be detectable in the immediate area.  Overall, the aesthetic

impacts associated with the gas-fired facility at PNPS are categorized as MODERATE.

At an alternate greenfield site, the buildings, cooling towers, cooling tower plumes, and the

associated transmission line and gas pipeline would be visible off-site.  The visual impact of

a new transmission line could be especially significant at a greenfield site.  Aesthetic

impacts would be mitigated if the plant were located in an industrial area adjacent to other

power plants.  Overall, aesthetic impacts associated with an alternate greenfield site are

categorized as MODERATE to LARGE.  The most significant contributor to the aesthetic

impacts is the new transmission line.

� Historic and Archaeological Resources 

Before construction at PNPS or an alternate greenfield site, studies would likely be needed

to identify, evaluate, and address mitigation of the potential impacts of new plant

construction on cultural resources.  The studies would likely be needed for all areas of

potential disturbance at the proposed plant site and along associated corridors where new
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construction would occur (e.g., roads, transmission and pipeline corridors, or other ROWs). 

Impacts to cultural resources can be effectively managed under current laws and

regulations and are likely to be SMALL.

� Environmental Justice

No environmental pathways or locations have been identified that would result in dispro-

portionately high and adverse environmental impacts on minority and low-income

populations if a replacement natural gas-fired plant were built at the PNPS site.  Some

impacts on housing availability and prices during construction might occur, but it is not

expected this would disproportionately affect minority and low-income populations.  Closure

of PNPS would result in a decrease in employment of approximately 550 operating

employees (700 existing jobs versus 150 replacement jobs).  This loss could possibly be

offset by general economic growth in the eastern Massachusetts area and the loss is not

expected to disproportionately impact low income or minority populations.  Overall, impacts

of terminating PNPS operations and replacing its output with a gas-fired facility at the same

site are expected to be SMALL.  Impacts at an alternate greenfield site would depend upon

the site chosen and the nearby population distribution, but are likely to also be SMALL.

Table 8-4.  Summary of Environmental Impacts of Natural Gas-Fired Generation at

the PNPS Site and an Alternate Greenfield Site Using Closed-Cycle Cooling

PNPS Site Alternate Greenfield  Site

Impact Category Impact Comments Impact Comments

Land Use MODERATE 50 ac for power block, |
cooling tower(s), offices,

roads, parking areas. 

Additional temporary

impact of approximately

10 ac for construction of

underground gas

pipeline.

MODERATE

to LARGE

50 ac for power block,

cooling towers, offices,

roads, and parking

areas.  Additional area

for electric and gas

transmission lines.

|
Ecology SMALL Reduces water

withdrawal from Bay but

uses some undeveloped

area at current PNPS.

MODERATE Impact depends on

location and ecology of

the site, surface water

body used for make-up

and transmission and

pipeline routes.
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Table 8-4.  (contd)

PNPS Site Alternate Greenfield Site

Impact Category

Impact Comments Impact Comments

W ater Use and

Quality-Surface

W ater

SMALL Uses a closed-cycle

cooling system with

natural gas-fired

combined-cycle units. 

This would result in

relatively low water

withdrawals.

SMALL Impact depends on

volume of water,

withdrawal and

discharge, and

characteristics of

surface water body.

W ater Use and

Quality-

Groundwater

SMALL Uses little groundwater

beyond current potable

water needs.

SMALL Impact depends on

volume of water

withdrawal.

Air Quality MODERATE • Sulfur oxides

(56 tons/yr)

• Nitrogen oxides 

       (180 tons/yr)

• Carbon monoxide 

       (38 tons/yr)

10• PM  particulates 

       (31 tons/yr)

Some hazardous air

pollutants. 

MODERATE Same emissions as

PNPS site.

|
W aste SMALL Small amount of ash

produced.

SMALL Same waste produced

as at the PNPS site. 

Human Health SMALL Impacts considered to be

minor.

SMALL Impacts considered to

be minor. 

Socioeconomics SMALL to

MODERATE

During construction,

impacts would be

MODERATE.  Up to 600

additional workers during

the peak of the 3-year

construction period,

followed by reduction

from current PNPS work

force of 700 to 150; tax

base preserved.  Impacts

during operation would be

SMALL.

SMALL to

MODERATE

During construction,

impacts would be

SMALL to

MODERATE.  Up to

600 additional workers

during  the peak of the

3-year construction

period. 

||||
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Table 8-4.  (contd)

PNPS Site Alternate Greenfield Site

Impact Category

Impact Comments Impact Comments

Socioeconomics

(Transportation)

SMALL to

MODERATE

Transportation impacts

associated with

construction workers.

MODERATE Transportation impacts

associated with

construction workers.

Aesthetics MODERATE Aesthetic impact due to

impact of new plant and

cooling towers.

MODERATE

to LARGE

Potential impacts would

be from the new plant,

cooling towers, and

new transmission line.

Historic and

Archeological

Resources

SMALL Potential impacts can

likely be effectively

managed. 

SMALL Potential impacts can

likely be effectively

managed. 

Environmental

Justice

SMALL Impacts on minority and

low-income communities

should be similar to those

experienced by the

population as a whole. 

SMALL Approximately same as

for PNPS site.

8.2.2.2  Once-Through Cooling System

This section discusses the environmental impacts of constructing a natural gas-fired facility at

the PNPS site using once-through cooling.  The impacts of this option are generally the same as

the impacts for a natural gas-fired plant using the closed-cycle system with some exceptions.

The principal exceptions are that ecological and water quality impacts of once-through cooling

would be greater than for closed-cycle cooling.  Also, the aesthetic impacts of the cooling tower

plume would be eliminated for the once-through cooling scenario.  Table 8-5 summarizes the

differences.

8.2.3  Nuclear Power Generation

Since 1997, the NRC has certified four new standard designs for nuclear power plants under 

10 CFR Part 52, Subpart B.  These designs are the 1300 MW(e) U.S. Advanced Boiling Water

Reactor (10 CFR 52, Appendix A), the 1300 MW(e) System 80+ Design (10 CFR 52, 

Appendix B), the 600 MW(e) AP600 Design (10 CFR 52, Appendix C) and the 1000 MW(e)

AP1000 Design (10 CFR Part 52, Appendix D).  All of these plants are light-water reactors. |

Although no applications for a construction permit or a combined license based on these

certified designs have been submitted to NRC, the submission of the design certification
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applications indicates continuing interest in the possibility of licensing new nuclear power plants. 

In addition, recent escalation in prices of natural gas and oil have made new nuclear power plant

construction more attractive from a cost standpoint.

Table 8-5.  Summary of Environmental Impacts of Natural Gas-Fired Generation at the

PNPS Site with Once-Through Cooling

Impact Category

Change in Impacts from

Closed-Cycle Cooling System

Land Use Impacts may be less through elimination of cooling towers.

Ecology Potentially greater impacts associated with entrainment of fish

and shellfish in early life stages, impingement of fish and

shellfish, and heat shock.

| W ater Use and Quality-Surface W ater Increased water withdrawal leading to higher thermal load than

with closed-cycle cooling.

W ater Use and Quality-Groundwater No change.

Air Quality No change.

W aste No change.

Human Health No change.

Socioeconomics No change.

Socioeconomics (Transportation) No change.

Aesthetics Elimination of cooling towers reduces visual impacts.

Historic and Archaeological

Resources

No change.

Environmental Justice No change.

As a result of the increased interest in new nuclear facilities, construction of a nuclear power

plant at a greenfield site is considered in this section.  The staff assumed that the new nuclear

plant would have a 40-year lifetime.  Consideration of a new nuclear generating plant at the

PNPS site is not addressed in this section due to the lack of sufficient on-site area to support

construction of a new generating station, with associated cooling towers, while maintaining

operation of the existing plant.
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NRC has summarized environmental data associated with the uranium fuel cycle in Table S-3 of

10 CFR 51.51.  The impacts shown in Table S-3 are representative of the impacts that would be

associated with a replacement nuclear power plant built to one of the certified designs, sited at a

greenfield site.  The impacts shown in Table S-3 are for a 1000 MW(e) reactor and would need

to be adjusted to reflect impacts of a new 715 MW(e) nuclear facility.  The environmental

impacts associated with transporting fuel and waste to and from a light-water cooled nuclear

power reactor are summarized in Table S-4 of 10 CFR 51.52.  The summary of NRC’s findings

on NEPA issues for license renewal of nuclear power plants in Table B-1 of 10 CFR 51

Subpart A, Appendix B, is also relevant, although not directly applicable, for consideration of

environmental impacts associated with the operation of a replacement nuclear power plant. 

Additional environmental impact information for a replacement nuclear power plant using closed-

cycle cooling is presented in Section 8.2.3.1 and in Section 8.2.3.2 for the once-through cooling

scenario.

8.2.3.1  Closed-Cycle Cooling System

The impacts of constructing a nuclear generating station at a greenfield site using closed-cycle

cooling are discussed in this section and summarized in Table 8-6, at the end of this section

(Section 8.2.3.1).  It should be noted, however, that the scale of impacts at the greenfield site

will depend largely on characteristics of the site actually selected for the project. 

 � Land Use

Land-use impacts at a greenfield site would be significant since the new nuclear plant, with

its associated closed-cycle cooling system, would entail development on approximately 350

ac of land area.  In addition, property would be needed to construct a transmission line from

the greenfield site to the nearest tie-in with the regional transmission system.  Also, it may be

necessary to construct a rail spur or pier at the alternate site to bring in equipment during

construction.  Depending particularly on transmission line routing, siting a new nuclear plant

at an alternate greenfield site could result in MODERATE to LARGE land-use impacts.

� Ecology

Ecological impacts at an alternate site would result from both construction and operation of

the replacement nuclear facility.  Even assuming siting at a previously disturbed location, the

terrestrial ecological impacts could include wildlife habitat loss, reduced productivity, habitat

fragmentation, and a local reduction in biological diversity.  Construction of a transmission

line would further exacerbate terrestrial impacts but would be highly dependent on the length

of line and the specific habitat conditions in that particular locale. 

NRC-Pilgrim's Final Supplemental 
 Environmental Impact Statement

Exhibit No. NRC000002 
Pilgrim LR Proceeding 
50-293-LR, 06-848-02-LR



Environmental Impacts of License Renewal

NUREG-1437, Supplement 29 8-34 July 2007

Drawing on a local surface water body for cooling tower make-up could have adverse

aquatic resource impacts.  Additional impacts could occur from the discharge of cooling

tower blow-down to the surface water body.  Overall, ecological impacts at an alternate site

are expected to range from MODERATE to LARGE with the principal issue likely to be the

| loss of habitat resulting from on-site and off-site construction.  

� Water Use and Quality

Surface Water

Construction and operation of a nuclear facility on a greenfield site could potentially impact

water use and quality in several ways.  Construction of the plant would entail significant

disruption to the greenfield site resulting in potential soil erosion and sediment discharge to

adjoining waterways.  In addition, construction activities involve substantial use of diesel

driven equipment and lubricants and cleaning agents.  While construction activities are

regulated under various Federal and State stormwater management programs, some

potential will exist for release of contaminants to nearby surface water bodies.  

During operation, the facility’s cooling tower(s) would draw on a local surface water resource

for make-up of evaporative losses.  In addition, other plant systems may use surface waters

for supplemental cooling and plant potable water needs.  These may also be obtained from a

surface water body.  Discharges to surface waters from plant operations would also occur. 

These could include cooling tower blowdown and possibly treated process and sanitary

wastes.

All withdrawals from and discharges to surface waters would be regulated by Federal and

State programs designed to protect water quality.  The staff concludes that impacts to water

quality of construction and operation at a greenfield site, would be SMALL.

Groundwater

It is possible that groundwater could be used as a source of potable water for a nuclear plant

developed at a greenfield site and, depending on hydrogeologic conditions at the site,

possibly as a source of water for general plant purposes.  In addition, process and sanitary

wastes could be discharged to groundwater after receiving the appropriate level of treatment. 

Discharges to, and withdrawals from, groundwaters are regulated by Federal and State

environmental agencies under programs designed to protect such resources.  Thus, the

impacts of operating a nuclear facility on groundwater resources at a greenfield site are

expected to be SMALL.  
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� Air Quality

Construction of a new nuclear plant sited at an alternate site would result in fugitive

emissions during the construction process.  Exhaust emissions would also come from

vehicles and motorized equipment used during the construction process.  An operating

nuclear plant would have minor air emissions associated with diesel generators and other

minor intermittent sources.  Overall, air emissions and associated impacts resulting from

operation of a nuclear facility at an alternate greenfield site are considered SMALL.

� Waste

Siting a nuclear plant at an alternate greenfield site would not alter radwaste generation rates

currently occurring at PNPS.  The waste impacts associated with operation of a nuclear

power plant are set out in Table B-1 of 10 CFR 51, Subpart A, Appendix B.  However,

considerable debris would be generated during construction of the new facility, resulting in

the need to dispose of the material at an appropriate off-site disposal facility.  Overall, waste

impacts of constructing and operating a nuclear facility at an alternate greenfield site are

considered SMALL.

� Human Health

Human health impacts for an operating nuclear power plant are set out in 10 CFR 51

Subpart A, Appendix B, Table B-1.  Overall, the staff concludes that human health impacts at

an alternate greenfield site would be SMALL.

� Socioeconomics

The construction period peak work force associated with construction of a new nuclear

power plant is currently unquantified (NRC 1996).  In the absence of quantitative data, the

staff assumed a construction period of 6 years and a peak work force of up to 2500 for a 715

gross MW(e) nuclear facility at a greenfield site. 

The communities around the greenfield site would have to absorb the impacts of the large,

temporary construction work force and a permanent work force of approximately 700 that

would operate the 715 MW(e) nuclear facility.  In the GEIS (NRC 1996), the staff indicated

that socioeconomic impacts of the temporary and permanent work forces would be larger at

a rural site than at an urban site because more of the peak construction work force would

need to move into the area to work.  
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Consequently, the staff concludes that socioeconomic impacts of constructing and operating

a nuclear facility at a greenfield site would range from MODERATE to LARGE depending on

specific conditions at the greenfield location. 

Transportation-related impacts associated with construction workers commuting to an

alternate greenfield site are site dependent, but could be MODERATE.  Transportation

impacts related to commuting of plant operating personnel would also be site dependent, but

typically are characterized as SMALL to MODERATE.

� Aesthetics

Developing a greenfield site for a 715 MW(e) nuclear facility would result in aesthetic

impacts at that site from the new structures associated with the plant including buildings,

cooling towers, and the plume associated with the cooling towers.  There would also be a

potentially significant aesthetic impact from construction of a new transmission line to

connect to the new plant to the regional transmission network.

Noise and light due to construction and plant operations would be detectable off-site.  The

impact of noise and light would be mitigated if the plant is located in an industrial area

adjacent to other power plants.  Overall, the aesthetic impacts associated with locating a new

nuclear facility at a greenfield site can be categorized as MODERATE to LARGE.  The

greatest contributors to this categorization are the aesthetic impacts of cooling tower plumes

and the new transmission line. 

� Historic and Archaeological Resources

A cultural resource inventory would be needed before construction could begin at a

greenfield site if that property has not been previously surveyed.  Other lands, if any, that are

acquired to support the plant would also likely need an inventory of field cultural resources,

identification and recording of existing historic and archaeological resources, and possible

mitigation of adverse effects from subsequent ground-disturbing actions related to plant

construction.  Impacts to cultural resources can be effectively managed under current law,

and are likely to be SMALL.

� Environmental Justice

Whether or not there would be disproportionate impacts to minority and low income

populations resulting from construction and operation of a nuclear facility at a greenfield site

would depend upon the site chosen and the nearby population distribution.  Under a wide

range of site circumstances, it is expected that the impacts would range from SMALL to

MODERATE.
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Table 8-6.  Summary of Environmental Impacts of New Nuclear Power Generation at 

an Alternate Greenfield Site Using Closed-Cycle Cooling

Alternate Greenfield Site

Impact Category Impact Comments

Land Use MODERATE

to LARGE

Approximately 350 ac required on-site, plus additional land

for transmission line.

Ecology MODERATE

to LARGE

Impact depends on location and ecology of the site, surface

water body used for intake and discharge, and transmission

line route; potential habitat loss and fragmentation; reduced

productivity and biological diversity.

W ater Use and Quality-

Surface water

SMALL Impact will depend on the volume of water withdrawn and

discharged and the characteristics of the surface water body.

W ater Use and Quality-

Groundwater

SMALL Impact will depend on the volume of water withdrawn and

discharged and the characteristics of the local aquifers.

Air Quality SMALL Emissions from new nuclear plant expected to be minor.

W aste SMALL Debris waste will be generated during construction, and

would be disposed at an appropriate off-site facility.

Human Health SMALL Human health impacts for nuclear facility considered small.

Socioeconomics MODERATE

to LARGE  

Construction impacts depend on location.  Impacts at a rural

location could be LARGE. 

Socioeconomics

(Transportation)

SMALL to

MODERATE

Transportation impacts of construction workers could be |
MODERATE.  Transportation impacts of commuting plant

personnel could be SMALL to MODERATE.

Aesthetics MODERATE

to LARGE

Greatest impact is from cooling towers and new transmission

line.

Historic and

Archeological

Resources

SMALL Any potential impacts can likely be effectively managed. 

Environmental Justice SMALL to

MODERATE 

Impacts will vary depending on population distribution and

make-up at the greenfield site. 

NRC-Pilgrim's Final Supplemental 
 Environmental Impact Statement

Exhibit No. NRC000002 
Pilgrim LR Proceeding 
50-293-LR, 06-848-02-LR



Environmental Impacts of License Renewal

NUREG-1437, Supplement 29 8-38 July 2007

8.2.3.2  Once-Through Cooling System

This section discusses the environmental impacts of constructing a replacement nuclear power

plant at a greenfield site using once-through cooling.  While many impacts (SMALL,

MODERATE, or LARGE) of this option are generally the same as the impacts for a nuclear

power plant using a closed-cycle system, there are environmental differences between the two

cooling system alternatives.  Table 8-7 summarizes the incremental differences.

Table 8-7.  Summary of Environmental Impacts of a New Nuclear Power Plant Sited at an Alternate

Greenfield Site with Once-Through Cooling

Impact Category

Change in Impacts from

Closed-Cycle Cooling System

Land Use Impacts may be less (through elimination of

cooling towers).

Ecology Impacts would depend on ecology at the site. 

Potential impacts associated with entrainment of

fish and shellfish in early life stages, impingement

of fish and shellfish, and heat shock.

W ater Use and Quality-Surface W ater Increased water withdrawal leading to possible

water-use conflicts.  Thermal load higher than with

closed-cycle cooling.

W ater Use and Quality-Groundwater No change.

Air Quality No change.

W aste No change.

Human Health No change.

Socioeconomics No change.

Socioeconomics (Transportation) No change.

Aesthetics Elimination of cooling towers and plume will

reduce visual impacts.

Historic and Archaeological Resources No change.

Environmental Justice No change.
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8.2.4  Purchased Electrical Power

If available, purchased power could potentially obviate the need to renew the PNPS OL.

However, while the concept of purchasing power is plausible, replacing the 715 MW(e) of

capacity that would be lost if the PNPS OL were not renewed with purchased power, without any

new generating facilities being built, is not a likely scenario.  This is a result of the growing

demand for power in New England and the fact that many of the region’s power plants are close

to retirement (DOE/EIA 2006a).  As a result, DOE has stated that to meet demand, the region

will have to invest in both new local generating capacity and new transmission capacity to bring

purchased power into the area. 

If power to replace PNPS capacity were to be purchased from sources within the U.S., the

generating technology would likely be one of those described in this SEIS and in the GEIS |

(probably coal, natural gas, or nuclear).  The description of the environmental impacts of other

technologies in Chapter 8 of the GEIS is representative of the impacts of purchasing electrical

power from a domestic source.  Thus, the environmental impacts of imported power would still

occur, but would be located elsewhere within the region or nation. 

Beyond U.S. sources of purchased power, imported power from Canada or Mexico is unlikely to

be available for replacement of PNPS capacity.  In Canada, approximately 25 percent of the

energy consumed within the country comes from renewable energy sources, principally

hydropower (DOE/EIA 2005).  Canada’s output of electricity from nuclear power is projected to

remain more or less flat between 2010 (114 billion kWh) and 2025 (112 billion kWh) 

(DOE/EIA 2005).  EIA projects that total gross U.S. imports of electricity from Canada and

Mexico will decrease from 42.3 billion kWh in 2010 to 29.4 billion kWh in year 2020 and to 26.9

billion kWh in year 2030 (DOE/EIA 2006a).  Over the same period there is essentially no firm

power projected to be exported from the U.S. to either Canada or Mexico.  Consequently, it is

unlikely that electricity imported from Canada or Mexico would be able to replace the PNPS lost

capacity.

8.2.5  Other Alternatives

Other generation technologies considered by NRC are discussed in the following paragraphs.

8.2.5.1   Oil-Fired Generation

The EIA projects that oil-fired plants will account for very little of the new generating capacity in

the U.S. during the 2004 to 2030 time frame because of continually rising fuel costs 

(DOE/EIA 2006a).  Thus, an oil-fired replacement for the capacity that would be lost if PNPS

ceases operation is not considered further in this SEIS.
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8.2.5.2  Wind Power

Wind power, by itself, is not suitable for large base load capacity.  As discussed in Section 8.3.1

of the GEIS, wind has a high degree of intermittency, and average annual capacity factors for

wind plants are relatively low (on the order of 30 percent).  Wind power, in conjunction with

energy storage mechanisms, might serve as a means of providing base load power.  However,

current energy storage technologies are too expensive for wind power to serve as a large base

load generator.

As a renewable resource, most regions of the U.S. have been classified according to wind power

classes, which are based on typical wind speeds.  These classes range from Class 1 (the

lowest) to Class 7 (the highest).  In general, at 50 meters (m) (approximately 164 ft), regions

classified as being in wind power Class 4 or higher can be useful for generating wind power with

large turbines.  Some locations in the Class 3 category could also generate useful energy based

| on wind speeds at 80 m (262 ft) rather than at 50 m (164 ft) because of possibly high wind

shears.  Given the advances in technology, a number of locations in the Class 3 areas may be

suitable for utility-scale wind development. 

Massachusetts has wind resources consistent with utility-scale production.  Excellent-to-

outstanding wind resources can be found on the northern part of Cape Cod and good-to-

excellent areas are found along the southern part of Cape Cod and along the shore of Martha's

Vineyard and Nantucket.  In western Massachusetts, excellent wind resources can be found

along ridgelines of the Berkshires (DOE/NREL 2003).

| As of July 31, 2006 there were 10,039 MW(e) of installed wind energy capacity in the U.S.  Of

this capacity, only about three MW(e) is installed in Massachusetts.  However, several wind

energy projects are in the planning stages within the Commonwealth including Berkshire Wind

Farm [15 MW(e)], Hoosac Wind [30 MW(e)], and Cape Wind [468 MW(e)] (AWEA 2006).  Cape

Wind planned for Nantucket Sound is the largest wind energy project contemplated for

Massachusetts.  Cape Wind would take advantage of the strong prevailing winds occurring

along the New England coastline. 

Construction of a new 715 MW(e) generating facility using New England’s available wind

resources would disturb a significant land area.  A reliable 715 MW(e) wind generating facility

would require placement of generators with two or three times as much capacity as the PNPS

facility, which operates with capacity factors over 85 percent typically, and in some years with

capacity factors of over 95 percent.  Several thousand acres of land would be needed for the

alternate wind farm and the land would have to be situated in Class 3 or better wind resource

areas of Massachusetts or elsewhere in New England.  Given the extensive land requirements

and the variability of energy output, developing a wind facility to replace PNPS is not considered

to be reasonable.
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8.2.5.3  Solar Power

Solar technologies use the sun's energy and light to provide heat and cooling, light, hot water,

and electricity for homes, businesses, and industry.  In the GEIS, the staff noted that by its

nature, solar power is intermittent.  Therefore, solar power by itself is not suitable for base load

capacity and is not a feasible alternative to license renewal of PNPS.  The average capacity

factor of photovoltaic cells is about 25 percent, and the capacity factor for solar thermal systems

is about 25 to 40 percent.  Solar power, in conjunction with energy storage mechanisms, might

serve as a means of providing base load power.  However, current energy storage technologies

are too expensive to permit solar power to serve as a large base load generator.  Therefore,

solar power technologies (photovoltaic and thermal) cannot currently compete with conventional

fossil-fueled technologies in grid-connected applications, due to high costs per kilowatt of

capacity (NRC 1996).

There may be significant impacts to natural resources (wildlife habitat, land use, and aesthetic

impacts) from construction of solar-generating facilities.  As stated in the GEIS, land require-

ments are high at 35,000 ac per 1000 MW(e) for photovoltaic and approximately 14,000 ac per

1000 MW(e) for solar thermal systems.  Neither type of solar electric system would fit at the

PNPS site, and both would have large environmental impacts at a greenfield site.

The PNPS site receives approximately 3 to 3.5 kWh of solar radiation per square meter per day,

compared to 6 to 8 kWh of solar radiation per square meter per day in areas of the western

U.S., such as California, which are most promising for solar technologies.  Because of the

natural resource impacts (land and ecological), the area’s relatively low rate of solar radiation,

and high cost, solar power is not deemed a feasible baseload alternative to renewal of the PNPS

OL.  Some solar power may substitute for electric power in rooftop and building applications. 

Implementation of non-rooftop solar generation on a scale large enough to replace PNPS would

likely result in LARGE environmental impacts.

8.2.5.4  Hydropower

In Section 8.3.4 of the GEIS, the staff points out hydropower’s percentage of U.S. generating

capacity is expected to decline because hydroelectric facilities have become difficult to site as a

result of public concern about flooding, destruction of natural habitat, and alteration of natural

river courses.  

The staff estimated in the GEIS that land requirements for hydroelectric power are

approximately 1 million ac per 1000 MW(e).  Due to the relatively low amount of undeveloped

hydropower resource in Massachusetts and elsewhere in New England, and the large land use 
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and related environmental and ecological resource impacts associated with siting hydroelectric

facilities large enough to replace PNPS, the staff concludes that hydropower is not a feasible

alternative to PNPS OL renewal.

8.2.5.5  Geothermal Energy

Geothermal energy has an average capacity factor of 90 percent and can be used for baseload

power where available.  However, geothermal technology is not widely used as baseload

generation due to the limited geographical availability of the resource and immature status of the

technology (NRC 1996).  As illustrated by Figure 8.4 in the GEIS, geothermal plants are most

likely to be sited in the western continental U.S., Alaska, and Hawaii where hydrothermal

reservoirs are prevalent.  There is no feasible eastern location for geothermal capacity to serve

as an alternative to PNPS.  The staff concludes that geothermal energy is not a feasible

alternative to renewal of the PNPS OL.

8.2.5.6  Wood Waste

The use of wood waste to generate electricity is largely limited to those states with significant

wood resources, such as California, Maine, Georgia, Minnesota, Oregon, Washington, and

Michigan.  Electric power is generated in these states by the pulp, paper, and paperboard

industries, which consume wood and wood waste for energy, benefitting from the use of waste

materials that could otherwise represent a disposal problem.

A wood-burning facility can provide baseload power and operate with an average annual

capacity factor of around 70 to 80 percent and with 20 to 25 percent efficiency (NRC 1996). 

However, the fuels required are variable and site-specific.  A significant barrier to the use of

wood waste to generate electricity is the high delivered-fuel cost and high construction cost per

MW of generating capacity.  The larger wood-waste power plants are only 40 to 50 MW(e) in

size.  Estimates in the GEIS suggest that the overall level of construction impact per MW of

installed capacity should be approximately the same as that for a coal-fired plant, although

facilities using wood waste for fuel would be built at smaller scales.  Like coal-fired plants, wood-

waste plants require large areas for fuel storage and processing and involve the same type of

combustion equipment.

Due to uncertainties associated with obtaining sufficient wood and wood waste to fuel a base

load generating facility, ecological impacts of large-scale timber cutting (e.g., soil erosion and

loss of wildlife habitat), and low efficiency, the staff has determined that wood waste is not a

feasible alternative to renewing the PNPS OL.
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8.2.5.7  Municipal Solid Waste

Municipal waste combustors incinerate the waste and use the resultant heat to generate

steam, hot water, or electricity.  The combustion process can reduce the volume of waste by up

to 90 percent and the weight of the waste by up to 75 percent.  Municipal waste combustors use

two basic types of technologies: mass burn and refuse-derived fuel.  Mass burning technologies

are most commonly used in the U.S.  These technologies process raw municipal solid waste “as |

is,” with little or no sizing, shredding, or separation before combustion.  Growth in the municipal

waste combustion industry slowed dramatically during the 1990s after rapid growth during the

1980s.  The slower growth was due to three primary factors:  (1) the Tax Reform Act of 1986,

which made capital-intensive projects such as municipal waste combustion facilities more

expensive relative to less capital-intensive waste disposal alternative such as landfills; (2) the

1994 Supreme Court decision (C&A Carbone, Inc. v. Town of Clarkstown), which struck down

local flow control ordinances that required waste to be delivered to specific municipal waste

combustion facilities rather than landfills that may have had lower fees; and (3) increasingly

stringent environmental regulations that increased the capital cost necessary to construct and

maintain municipal waste combustion facilities (DOE/EIA 2006a).

The decision to burn municipal waste to generate energy is usually driven by the need for an

alternative to landfills rather than by energy considerations.  The use of landfills as a waste

disposal option is likely to increase in the near term; however, it is unlikely that many landfills will

begin converting waste to energy because of unfavorable economics, particularly with electricity

prices declining in real terms.  EIA projects that between 2004 and 2030, the average price of

electricity in constant dollars (2004) will rise in the near term, then decline and finally rise steadily

resulting in a net modest decline over the entire study period (DOE/EIA 2006a).

Municipal solid waste combustors generate an ash residue that is buried in landfills.  The ash

residue is composed of bottom ash and fly ash.  Bottom ash refers to that portion of the

unburned waste that falls to the bottom of the grate or furnace.  Fly ash represents the small

particles that rise from the furnace during the combustion process.  Fly ash is generally removed

from flue-gases using fabric filters and/or scrubbers.

Currently there are approximately 89 waste-to-energy plants operating in the U.S.  These plants

generate approximately 2700 MW(e), or an average of approximately 30 MW(e) per plant (IWSA

2006), much smaller than needed to replace the 715 MW(e) of PNPS.

The initial capital costs for municipal solid-waste plants are greater than for comparable steam-

turbine technology at wood-waste facilities.  This is due to the need for specialized waste-

separation and -handling equipment for municipal solid waste (NRC 1996).  Furthermore,

estimates in the GEIS suggest that the overall level of construction impact from a waste-fired

plant should be approximately the same as that for a coal-fired plant.  Additionally, waste-fired

plants have the same or greater operational impacts (including impacts on the aquatic

NRC-Pilgrim's Final Supplemental 
 Environmental Impact Statement

Exhibit No. NRC000002 
Pilgrim LR Proceeding 
50-293-LR, 06-848-02-LR



Environmental Impacts of License Renewal

NUREG-1437, Supplement 29 8-44 July 2007

environment, air, and waste disposal).  Some of these impacts would be moderate, but still

larger than the environmental effects of license renewal of PNPS.  Therefore, municipal solid

waste would not be a feasible alternative to renewal of the PNPS OL, particularly at the scale

required.  

8.2.5.8  Other Biomass-Derived Fuels

In addition to wood and municipal solid-waste fuels, there are several other concepts for fueling

electric generators, including burning crops, converting crops to a liquid fuel such as ethanol,

and gasifying crops (including wood waste).  In the GEIS, the staff points out that none of these

technologies has progressed to the point of being competitive on a large scale, or of being

reliable enough to replace a baseload plant such as PNPS.  For these reasons, such fuels do

not offer a feasible alternative to renewal of the PNPS OL.

8.2.5.9  Fuel Cells

Fuel cells work without combustion and its environmental side effects.  Power is produced

electrochemically by passing a hydrogen-rich fuel over an anode and air over a cathode and

2separating the two by an electrolyte.  The only by-products are heat, water, and CO .  Hydrogen

fuel can come from a variety of hydrocarbon resources by subjecting them to steam under

pressure.  Natural gas is typically used as the source of hydrogen.

Phosphoric acid fuel cells are generally considered first-generation technology.  These fuel cells

are commercially available at a cost of approximately $4500 per kW of installed capacity

(DOE/NETL 2005).  Higher-temperature second-generation fuel cells achieve higher fuel-to-

electricity and thermal efficiencies.  The higher temperatures contribute to improved efficiencies

and give the second-generation fuel cells the capability to generate steam for cogeneration and

combined-cycle operations. 

The DOE has an initiative to reduce fuel cell costs to as low as $400 per kW of installed

capacity.  For comparison, the installed capacity cost for a natural gas-fired combined-cycle

plant is about $456 per kW (DOE/NETL 2005).  As market acceptance and manufacturing

capacity increase, natural gas fuel cells plants in the 50- to 100-MW(e) range are expected to

become available.  At the present time, however, fuel cells are not economically competitive with

other alternatives for base-load electricity generation.  Fuels cells are, consequently, not a

feasible alternative to renewal of the PNPS OL.
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8.2.5.10  Delayed Retirement

According to Entergy, delaying the retirement of existing plants they own would be unlikely to off

set the loss of 715 MW(e) of PNPS capacity over the 20 year OL renewal period 

(Entergy 2006).  Also, as stated by DOE (August 2006), New England depends on a number of

older plants that are close to retirement.  Thus, delaying retirement of older facilities is not

considered to be a viable alternative to the reliable base load capacity of PNPS.

8.2.5.11  Conservation

Massachusetts, as have most other New England states, has initiated state-wide programs to

reduce both peak demands and daily energy usage (Commonwealth of Massachusetts 2004).

On a state-wide basis, energy savings ascribed to the Massachusetts Energy Efficiency

Programs were estimated to be 241 million kWh in 2002 (Commonwealth of Massachusetts

2004).  However, demand-side energy consumption reductions are incorporated in State and

Federal load forecasts and continue to show an increase in energy demand, both nationally and

for New England, over the next several decades (DOE/EIA 2006a).  Thus, conservation alone

cannot be used as an alternative to the PNPS facility; and demand-side management cannot be

considered a reasonable alternative to replacement of the entire output of PNPS. 

8.2.6  Combination of Alternatives

There are numerous possible combinations of alternatives that can be considered to replace the

715 gross MW(e) capacity of PNPS.  However, many of these combinations would not be

realistic based on the economics of developing central electric generating stations.  For

instance, it would be possible to consider a reduced scale coal or nuclear alternative to PNPS in

combination with a technology based on renewable resources.  However, the economics of

owning and operating coal and nuclear plants largely preclude construction of intermediate size

or small units.  Thus, any realistic combination of alternatives would not include reduced scale

coal or nuclear facilities.

It would, however, be plausible to consider a gas-fired system to replace a portion of PNPS

output since gas-fired facilities are modular in nature and can be developed economically at

output capacities well below 715 MW(e).  The scale of a gas-fired system that would be installed

at PNPS as part of a strategy to replace its 715 MW(e) output would be heavily dependent upon

the generating capacity that could realistically be picked up by new systems based on renewable

resources and by conservation.  As presented in Section 8.2.5.11, conservation by means of

Demand Side Management (DSM) would appear to offer only a modest opportunity to replace |

some of PNPS output.  Thus, a combination that considers a reduced scale gas-fired system

together with conservation would not have impacts significantly different than those presented in

Section 8.2.2 for a full scale gas-fired replacement, because conservation could not be

reasonably assumed to replace much of the PNPS output.

NRC-Pilgrim's Final Supplemental 
 Environmental Impact Statement

Exhibit No. NRC000002 
Pilgrim LR Proceeding 
50-293-LR, 06-848-02-LR



Environmental Impacts of License Renewal

NUREG-1437, Supplement 29 8-46 July 2007

Therefore, the combination considered herein, for illustrative purposes, is to replace the output

of PNPS with 350 MW(e) of gas-fired capacity at the PNPS site, 250 MW(e) of renewable wind

capacity at upland locations in New England, and only 115 MW(e) of conservation derived from

DSM programs.  Table 8-8 contains a summary of the environmental impacts of this assumed

combination of alternatives.

Table 8-8.  Summary of Environmental Impacts of 350 MW (e) of Natural Gas-Fired Generation, 250

MW (e) from W ind Generation, and 115 MW (e) from DSM Measures

PNPS Site Wind Farm Site

Impact

Category Impact Comments Impact Comments

Land Use MODERATE 30 ac for power block,

offices, roads, and parking

areas.  Additional impact of

10 ac for construction of an

underground gas pipeline.

LARGE 1500 ac for wind farm

exclusive of

transmission lines. 

Ecology SMALL Uses some undeveloped

area at PNPS for cooling

tower.

LARGE Impact depends on loca-

tion and ecology of the

site, but significant

habitat disruption likely.

W ater Use and

Quality-Surface

W ater

SMALL Uses cooling towers. MODERATE May impact natural

drainage patterns of

1500 ac site.

W ater Use and

Quality-

Groundwater

SMALL Uses less potable water than

PNPS.

SMALL Significant ground water

use not anticipated. 

Air Quality MODERATE Natural Gas-Fired Units at

PNPS

• Sulfur oxides

(10 tons/yr)

• Nitrogen oxides

(148 tons/yr)

• Carbon Monoxide

(141 tons/yr)

10• PM  particulates

(324 tons/yr)

Some hazardous air

pollutants.

SMALL None during operation.

Fugitive dust during

construction. 
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Table 8-8.  (contd)

PNPS Site Wind Farm Site

Impact

Category Impact Comments Impact Comments

W aste SMALL Small amount of ash

produced from gas-fired

plant.

SMALL No significant waste

streams. 

Human Health SMALL Impacts considered to be

minor.

SMALL None.

Socioeconomics SMALL to

MODERATE

During construction, impacts

would be MODERATE.  Up

to 500 additional workers

during the peak of the 2-3-

year construction period,

followed by reduction from

current PNPS work force of

700; tax base reduced.  

 MODERATE Construction impacts

depend on location, but

could be significant

since location is

probably a rural area.

Socioeconomics

(Transportation)

MODERATE Transportation impacts

associated with construction

workers.

MODERATE  Potential impacts

associated with 

construction workers at

a rural greenfield

location. 

Aesthetics MODERATE MODERATE aesthetic

impacts due to impacts of

cooling tower plumes. 

LARGE Significant impact from

wind generators and

transmission line at a

rural site.

Historic and

Archeological

Resources

SMALL Any potential impacts at

PNPS can likely be

effectively managed. 

SMALL to

LARGE

Large area disturbed

with potential significant

impact to resources

depending on site

location.

Environmental

Justice

SMALL Impacts on minority and low-

income communities should

be similar to those

experienced by the

population as a whole. 

SMALL to

LARGE

Impacts vary depending

on population

distribution and makeup

at rural site. 
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8.3  Summary of Alternatives Considered

The environmental impacts of the proposed action, renewal of the PNPS OL, are SMALL or

MODERATE for all impact categories, except for collective off-site radiological impacts from the

fuel cycle and from high-level waste (HLW) and spent fuel disposal.  Collective off-site

radiological impacts from the fuel cycle and from HLW and spent fuel disposal were not

assigned a single significance level but were determined by the Commission to be Category 1

issues nonetheless.  The alternative actions, i.e., no-action alternative (discussed in Section

8.1), new generation alternatives (from coal, natural gas, and nuclear; discussed in Sections

8.2.1 through 8.2.3, respectively), purchased electrical power (discussed in Section 8.2.4),

alternative technologies (discussed in Section 8.2.5), and the combination of alternatives

(discussed in Section 8.2.6) were considered.

The no-action alternative would require the replacement of electrical generating capacity by

(1) DSM and energy conservation, (2) power purchased from other electricity providers, 

(3) generating alternatives other than PNPS, or (4) some combination of these options.  For

each of the new generation alternatives (coal, natural gas, and nuclear), the environmental

impacts would not be less than the impacts of license renewal, and in most cases would likely be

greater.  For example, the land-disturbance impacts resulting from construction of any new

facility would be greater than the impacts of continued operation of PNPS.  The impacts of

electrical power purchased outside the New England region would still occur, but would occur

elsewhere as well.  Alternative technologies are not considered feasible at this time and it is very

unlikely that the environmental impacts of any reasonable combination of generation and

conservation options could be reduced to the level of impacts associated with renewal of the

PNPS OL.

In conclusion, the staff has determined that the alternative actions, including the no-action

alternative, may have environmental effects in at least some impact categories that reach

MODERATE or LARGE significance.
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9.0  Summary and Conclusions

By letter dated January 25, 2006, Entergy Nuclear Operations, Inc. (Entergy) submitted an
application to the U.S. Nuclear Regulatory Commission (NRC) to renew the operating license
(OL) for Pilgrim Nuclear Power Station (PNPS) for an additional 20-year period (Entergy 2006a). 
If the OL is renewed, State and Federal (other than NRC) regulatory agencies and Entergy
would ultimately decide whether the plant will continue to operate based on factors such as the
need for power, power availability from other sources, regulatory mandates, or other matters
within the agencies’ jurisdictions or the purview of the owners.  If the OL is not renewed, then
the plant must be shut down at or before the expiration of the current OL, which expires on June
8, 2012.

Section 102 of the National Environmental Policy Act of 1969, as amended (NEPA) 
(42 USC 4321), directs that an environmental impact statement (EIS) is required for major
Federal actions that significantly affect the quality of the human environment.  The NRC has
implemented Section 102 of NEPA in Title 10 of the Code of Federal Regulations (CFR) 
Part 51.  Part 51 identifies licensing and regulatory actions that require an EIS.  In
10 CFR 51.20(b)(2), NRC requires preparation of an EIS or a supplement to an EIS for renewal
of a reactor OL; 10 CFR 51.95(c) states that the EIS prepared at the OL renewal stage will be a
supplement to the Generic Environmental Impact Statement for License Renewal of Nuclear
Plants (GEIS), NUREG-1437, Volumes 1 and 2 (NRC 1996; 1999).(a)

Upon acceptance of the PNPS application, the NRC began the environmental review process
described in 10 CFR Part 51 by publishing a notice of intent to prepare an EIS and conduct
scoping (NRC 2006a; 71 FR 19554) on April 14, 2006.  The staff visited the PNPS site in March
2006 and held public scoping meetings on May 17, 2006, in Plymouth, Massachusetts (NRC
2006b).  The staff reviewed the PNPS Environmental Report (ER) (Entergy 2006b) and
compared it to the GEIS, consulted with other agencies, and conducted an independent review
of the issues following the guidance set forth in NUREG-1555, Supplement 1, the Standard
Review Plans for Environmental Reviews for Nuclear Power Plants, Supplement 1:  Operating
License Renewal (NRC 2000).  The staff also considered the public comments received during
the scoping process for preparation of the draft Supplemental Environmental Impact Statement |
(SEIS) for PNPS.  The public comments received during the scoping process that were
considered to be within the scope of the environmental review are provided in Appendix A, 
Part 1, of this SEIS. |

The draft SEIS was published and distributed for public comment on December 8, 2006.  The |
staff held two public meetings in Plymouth, Massachusetts, in January 2007 to describe the |
results of the NRC environmental review, answer questions, and to provide members of the |
public with information to assist them in formulating their comments on the draft SEIS.  The |
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comment period ended on February 28, 2007.  Comments made during the 75-day comment|
period, including those made at the two public meetings, are presented in Appendix A, Part 2, of|
this SEIS.|

This SEIS includes the NRC staff’s analysis that considers and weighs the environmental|
effects of the proposed action (including cumulative impacts), the environmental impacts of
alternatives to the proposed action, and mitigation measures available for reducing or avoiding
adverse effects.  This SEIS also includes the staff’s recommendation regarding the proposed|
action.

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

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

The evaluation criterion for the staff’s environmental review, as defined in 10 CFR 51.95(c)(4)
and the GEIS, is to determine:

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

Both the statement of purpose and need and the evaluation criterion implicitly acknowledge that
there are factors, in addition to license renewal, that would contribute to NRC’s ultimate
determination of whether an existing nuclear power plant continues to operate beyond the
period of the current OL.

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

The supplemental environmental impact statement for license renewal is not required to
include discussion of need for power or the economic costs and economic benefits of
the proposed action or of alternatives to the proposed action except insofar as such
benefits and costs are either essential for a determination regarding the inclusion of an
alternative in the range of alternatives considered or relevant to mitigation.  In addition,
the supplemental environmental impact statement prepared at the license renewal stage
need not discuss other issues not related to the environmental effects of the proposed
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action and the alternatives, or any aspect of the storage of spent fuel for the facility
within the scope of the generic determination in § 51.23(a) and in accordance with
§ 51.23(b).(b) |

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

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

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

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

For 69 of the 92 issues considered in the GEIS, the staff analysis in the GEIS shows the
following:

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

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

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

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

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

This SEIS documents the staff’s consideration of all 92 environmental issues identified in the|
GEIS and one new issue (aquatic habitat) identified in a public comment.  The staff considered|
the environmental impacts associated with alternatives to license renewal and compared the
environmental impacts of license renewal and the alternatives.  The alternatives to license
renewal that were considered include the no-action alternative (not renewing the OL for PNPS),
alternative methods of power generation, and conservation.  These alternatives were evaluated
assuming that the replacement power generation plant is located at either the PNPS site or
some other unspecified location.

9.1 Environmental Impacts of the Proposed Action - License
Renewal

Entergy and the staff have established independent processes for identifying and evaluating the
significance of any new information on the environmental impacts of license renewal.  Neither
Entergy nor the staff has identified information that is both new and significant related to
Category 1 issues that would call into question the conclusions in the GEIS.  With the exception
of the requirement for an essential fish habitat (EFH) consultation (see Appendix E for the EFH
assessment), the staff has not identified any new issue applicable to PNPS that has a
significant environmental impact.  Therefore, the staff relies upon the conclusions of the GEIS
for all Category 1 issues that are applicable to PNPS.

Entergy’s license renewal application presents an analysis of the Category 2 issues that are
applicable to PNPS, plus environmental justice and chronic effects from electromagnetic fields. 
The staff has reviewed the Entergy analysis for each issue and has conducted an independent
review of each issue plus environmental justice and chronic effects from electromagnetic fields. 
Six Category 2 issues are not applicable because they are related to plant design features or
site characteristics not found at PNPS.  Four Category 2 issues are not discussed in this SEIS|
because they are specifically related to refurbishment.  Entergy has stated that its evaluation of|
structures and components, as required by 10 CFR 54.21, did not identify any major plant
refurbishment activities or modifications as necessary to support the continued operation of
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PNPS for the license renewal period (Entergy 2006b).  In addition, any replacement of |
components or additional inspection activities are within the bounds of normal plant component
replacement and, therefore, are not expected to affect the environment outside of the bounds of
the plant operations evaluated in the Final Environmental Statement Related to Operation of
Pilgrim Nuclear Generating Station (AEC 1972).

Eleven Category 2 issues (including 10 Category 2 issues plus the severe accident mitigation
alternatives (SAMAs) issue from Chapter 5) related to operational impacts and postulated
accidents during the renewal term, as well as environmental justice and chronic effects of
electromagnetic fields, are discussed in detail in this SEIS.  Five of the Category 2 issues and |
environmental justice apply both to refurbishment and to operation during the renewal term and
are only discussed in this SEIS in relation to operation during the renewal term.  For eight of the |
Category 2 issues and environmental justice, the staff concludes that the potential
environmental effects would be of SMALL significance in the context of the standards set forth
in the GEIS.  For entrainment of the local winter flounder (Pseudopleuronectes americanus)
population and impingement of Jones River population of rainbow smelt (Osmerus mordax), the
NRC staff concludes that the potential environmental impacts would be MODERATE.  For all
other marine aquatic species, the staff concludes that potential environmental impacts due to
entrainment and impingement would be SMALL to MODERATE.  In addition, the staff
determined that appropriate Federal health agencies have not reached a consensus on the
existence of chronic adverse effects from electromagnetic fields.  Therefore, no further
evaluation of this issue is required.  For SAMAs, the staff concludes that a reasonable, |
comprehensive effort was made to identify and evaluate SAMAs.  Based on its review of the
SAMAs for PNPS, and the plant improvements already made, the staff concludes that Entergy
identified five potentially cost-beneficial SAMAs.  The staff concludes that two additional SAMAs
are potentially cost-beneficial.  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.

In addition to considering the 92 issues listed in the GEIS, the staff considered a potential issue |
associated with aquatic habitat.  The staff concludes that this issue, while new, is not significant. |

Cumulative impacts of past, present, and reasonably foreseeable future actions were
considered, regardless of what agency (Federal or non-Federal) or person undertakes such
other actions.  The staff concludes that cumulative impacts of PNPS license renewal would be
SMALL for most potentially affected resources, with the exception of the local winter flounder
population and the Jones River population of rainbow smelt, for which impacts would be
MODERATE.  Overall, the cumulative impacts on marine aquatic resources within the Cape
Cod Bay ecosystem would be SMALL to MODERATE.
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Mitigation measures were considered for each Category 2 issue.  For most issues, current
measures to mitigate the environmental impacts of plant operation were found to be adequate. 
However, due to the potential for impacts to marine aquatic resources, additional mitigation
measures for the cooling system components and operations may further reduce entrainment
and impingement impacts.  It is expected that any additional mitigation measures would be|
evaluated in the U.S. Environmental Protection Agency’s review of Entergy’s National Pollutant|
Discharge Elimination System permit renewal application.|

The following sections discuss unavoidable adverse impacts, irreversible or irretrievable
commitments of resources, and the relationship between local short-term use of the
environment and long-term productivity.

9.1.1 Unavoidable Adverse Impacts

An environmental review conducted at the license renewal stage differs from the review
conducted in support of a construction permit because the plant is in existence at the license
renewal stage and has operated for a number of years.  As a result, adverse impacts associated
with the initial construction have been avoided, have been mitigated, or have already occurred. 
The environmental impacts to be evaluated for license renewal are those associated with
refurbishment and continued operation during the renewal term.

Most adverse impacts of continued operation identified would be of SMALL significance with the
exception of impacts of the cooling system, which would have MODERATE impacts on the local
population of winter flounder and rainbow smelt, and SMALL to MODERATE impacts on other
marine aquatic species.  The adverse impacts of likely alternatives if PNPS ceases operation at
or before the expiration of the current OL would not be smaller than those associated with
continued operation of this unit, and they may be greater for some impact categories in some
locations.

9.1.2 Irreversible or Irretrievable Resource Commitments

The commitment of resources related to construction and operation of PNPS during the current
license period was made when the plant was built.  The resource commitments to be
considered in this SEIS are associated with continued operation of the plant for an additional 20|
years.  These resources include materials and equipment required for plant maintenance and
operation, the nuclear fuel used by the reactors, and ultimately, permanent off-site storage
space for the spent fuel assemblies.

The most significant resource commitments related to operation during the renewal term are the
fuel and the permanent storage space.  PNPS replaces a portion of its fuel assemblies during
every refueling outage, which occurs on a 24-month cycle (Entergy 2006b).

NRC-Pilgrim's Final Supplemental 
 Environmental Impact Statement

Exhibit No. NRC000002 
Pilgrim LR Proceeding 
50-293-LR, 06-848-02-LR



Summary and Conclusions

July  2007 9-7  NUREG-1437, Supplement 29

The likely power generation alternatives if PNPS ceases operation on or before the expiration of
the current OLs would require a commitment of resources for construction of the replacement
plants as well as for fuel to run the plants.

9.1.3 Short-Term Use Versus Long-Term Productivity

An initial balance between short-term use and long-term productivity of the environment at
PNPS was set when the plant was approved and construction began.  That balance is now well
established.  Renewal of the OL for PNPS and continued operation of the plant would not alter
the existing balance, but may postpone the availability of the site for other uses.  Denial of the
application to renew the OL would lead to shutdown of the plant and would alter the balance in
a manner that depends on subsequent uses of the site.

9.2 Relative Significance of the Environmental Impacts of
License Renewal and Alternatives

The proposed action is renewal of the OL for PNPS.  Chapter 2 describes the site, power plant,
and interactions of the plant with the environment.  As noted in Chapter 3, no refurbishment and
no refurbishment impacts are expected at PNPS.  Chapters 4 through 7 discuss environmental
issues associated with renewal of the OL.  Environmental issues associated with the no-action
alternative and alternatives involving power generation and use reduction are discussed in
Chapter 8.

The significance of the environmental impacts from the proposed action (approval of the
application for renewal of the OL), the no-action alternative (denial of the application),
alternatives involving coal, gas, or nuclear-fired generating capacity at an unspecified greenfield
site, gas-fired generation of power at PNPS, and a combination of alternatives are compared in
Table 9-1.  Continued use of once-through cooling is assumed for PNPS.  All fossil fueled |
alternatives presented in Table 9-1 are assumed to use closed-cycle cooling systems.  In the |
evaluation of the nuclear, gas, and coal-fired generation alternatives, substitution of once- |
through cooling for closed-cycle cooling would result in greater environmental impacts related to |
water use and aquatic ecology.  However, land use and aesthetic impacts are somewhat |
reduced with once-through cooling. |

Table 9-1 shows that the significance of the plant-specific environmental effects of the proposed
action would be SMALL for all impact categories except for the following:

• entrainment and impingement of the local winter flounder population and Jones River
population of rainbow smelt, respectively, for which MODERATE levels of significance were |
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assigned, and entrainment and impingement of the other marine aquatic species, for which
SMALL to MODERATE levels of significance were assigned (see Chapter 4);

• collective offsite radiological impacts from the fuel cycle and from high-level radioactive
waste, for which a single significance level was not assigned (see Chapter 6); and

• spent fuel disposal, for which a single significance level was not assigned (see Chapter 6).  

Cumulative impacts on the proposed action would be SMALL with the exception of impacts to
marine aquatic resources, which may experience SMALL to MODERATE cumulative impacts. |

The alternative actions, excluding the no-action alternative, may have environmental effects in
at least some impact categories that reach MODERATE or LARGE significance.

9.3 Staff Conclusions and Recommendations

Based on (1) the analysis and findings in the GEIS (NRC 1996), (2) the ER submitted by
Entergy, (3) consultations with Federal, State, and local agencies, (4) the staff’s own
independent review, and (5) the staff’s consideration of public comments received, the
recommendation of the staff is that the Commission determine that the adverse environmental|
impacts of license renewal for PNPS are not so great that preserving the option of license
renewal for energy planning decisionmakers would be unreasonable.

9.4 References

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

10 CFR Part 54.  Code of Federal Regulations, Title 10, Energy, Part 54, “Requirements for
Renewal of Operating Licenses for Nuclear Power Plants.”

Atomic Energy Commission (AEC).  1972.  Final Environmental Statement Related to Operation
of Pilgrim Nuclear Generating Station, Docket Number 50-293, Washington, DC.|
Clean Water Act of 1977 (CWA) 33 USC 1326, et seq.|

Entergy Nuclear Operations, Inc. (Entergy).  2006a. License Renewal Application, Pilgrim
Nuclear Power Station, Docket Number 50-293, Facility Operating License Number DPR-35. |
Plymouth, Massachusetts.

Entergy Nuclear Operations, Inc. (Entergy).  2006b. Applicant’s Environmental Report –
Operating License Renewal Stage, Pilgrim Nuclear Power Station.  Docket Number 50-293, |
Plymouth, Massachusetts.

NRC-Pilgrim's Final Supplemental 
 Environmental Impact Statement

Exhibit No. NRC000002 
Pilgrim LR Proceeding 
50-293-LR, 06-848-02-LR



Summary and Conclusions

July  2007 9-9  NUREG-1437, Supplement 29

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

Nuclear Regulatory Commission (NRC).  1996. Generic Environmental Impact Statement for
License Renewal of Nuclear Plants.  NUREG-1437, Volumes 1 and 2, Washington, DC. |

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, DC. |

Nuclear Regulatory Commission (NRC).  2000. Standard Review Plans for Environmental
Reviews for Nuclear Power Plants, Supplement 1:  Operating License Renewal.  NUREG-1555,
Supplement 1, Washington, DC. |

Nuclear Regulatory Commission (NRC).  2006a.  “Notice of Acceptance for Docketing of the
Application and Notice of Opportunity for a Hearing Regarding Renewal of Facility Operating
License No. DPR-35 and for an Additional 20-Year Period.” Federal Register  Volume 71, |
pgs. 15222-15223.  March 27, 2006. |

Nuclear Regulatory Commission (NRC).  2006b.  “Notice of Intent to Prepare an Environmental
Impact Statement and Conduct Scoping Process.” Federal Register  Volume 71, 
pgs. 19554-19556.  April 14, 2006. |

NRC-Pilgrim's Final Supplemental 
 Environmental Impact Statement

Exhibit No. NRC000002 
Pilgrim LR Proceeding 
50-293-LR, 06-848-02-LR



Ta
bl

e 
9-

1.
  S

um
m

ar
y 

of
 E

nv
iro

nm
en

ta
l S

ig
ni

fic
an

ce
 o

f L
ic

en
se

 R
en

ew
al

, t
he

 N
o 

A
ct

io
n 

A
lte

rn
at

iv
e,

 a
nd

 A
lte

rn
at

iv
e 

M
et

ho
ds

 o
f G

en
er

at
io

n

Pr
op

os
ed

 A
ct

io
n

N
o 

Ac
tio

n
Al

te
rn

at
iv

e
C

oa
l-F

ire
d

G
en

er
at

io
n(a

)
N

at
ur

al
-G

as
-F

ire
d 

G
en

er
at

io
n(a

)
N

ew
 N

uc
le

ar
G

en
er

at
io

n(a
)

C
om

bi
na

tio
n 

of
Al

te
rn

at
iv

es

Im
pa

ct
 C

at
eg

or
y

Li
ce

ns
e 

R
en

ew
al

D
en

ia
l o

f
R

en
ew

al
Al

te
rn

at
e

G
re

en
fie

ld
 S

ite
PN

PS
 S

ite

Al
te

rn
at

e
G

re
en

fie
ld

Si
te

Al
te

rn
at

e
G

re
en

fie
ld

Si
te

G
as

-F
ire

d 
at

 P
N

PS
 S

ite
(a

) ,
W

in
d 

Fa
rm

, C
on

se
rv

at
io

n
La

nd
 U

se
SM

AL
L

SM
AL

L
M

O
D

ER
AT

E 
to

 L
AR

G
E

M
O

D
ER

AT
E

M
O

D
ER

AT
E 

to
LA

R
G

E
M

O
D

ER
AT

E 
to

LA
R

G
E

M
O

D
ER

AT
E 

to
 L

AR
G

E
E

co
lo

gy
SM

AL
L 

to
M

O
D

ER
AT

E
SM

AL
L

M
O

D
ER

AT
E

 to
 L

AR
G

E
SM

AL
L

M
O

D
ER

AT
E

M
O

D
ER

AT
E 

to
LA

R
G

E
SM

AL
L 

to
 

LA
R

G
E

W
at

er
 U

se
 a

nd
 Q

ua
lit

y-
S

ur
fa

ce
 W

at
er

SM
AL

L
SM

AL
L

SM
AL

L 
to

M
O

D
ER

AT
E

SM
AL

L
SM

AL
L

SM
AL

L
SM

AL
L 

to
 M

O
D

ER
AT

E
W

at
er

 U
se

 a
nd

 Q
ua

lit
y-

G
ro

un
dw

at
er

SM
AL

L
SM

AL
L

SM
AL

L 
to

M
O

D
ER

AT
E

SM
AL

L
SM

AL
L

SM
AL

L
SM

AL
L

A
ir 

Q
ua

lit
y

SM
AL

L
SM

AL
L

M
O

D
ER

AT
E

M
O

D
ER

AT
E

M
O

D
ER

AT
E

SM
AL

L
SM

AL
L 

to
 

M
O

D
ER

AT
E

W
as

te
SM

AL
L

SM
AL

L
M

O
D

ER
AT

E
SM

AL
L

SM
AL

L
SM

AL
L

SM
AL

L
H

um
an

 H
ea

lth
|

SM
AL

L(b
)

SM
AL

L
SM

AL
L

SM
AL

L
SM

AL
L

SM
AL

L
SM

AL
L

S
oc

io
-e

co
no

m
ic

s
|

SM
AL

L
M

O
D

ER
AT

E
M

O
D

ER
AT

E
 to

 L
AR

G
E

SM
AL

L 
to

M
O

D
ER

AT
E

SM
AL

L 
to

M
O

D
ER

AT
E

M
O

D
ER

AT
E 

to
LA

R
G

E
SM

AL
L 

to
 M

O
D

ER
AT

E
|

Tr
an

sp
or

ta
tio

n
|

SM
AL

L
SM

AL
L

M
O

D
ER

AT
E

 to
 L

AR
G

E
SM

AL
L 

to
M

O
D

ER
AT

E
 M

O
D

ER
AT

E
SM

AL
L 

to
M

O
D

ER
AT

E
M

O
D

ER
AT

E

A
es

th
et

ic
s

SM
AL

L
SM

AL
L

M
O

D
ER

AT
E

 to
 L

AR
G

E
M

O
D

ER
AT

E
M

O
D

ER
AT

E 
to

LA
R

G
E

M
O

D
ER

AT
E 

to
LA

R
G

E
M

O
D

ER
AT

E 
to

 L
AR

G
E

H
is

to
ric

 a
nd

 A
rc

ha
eo

lo
gi

ca
l

R
es

ou
rc

es
SM

AL
L

SM
AL

L
SM

AL
L

SM
AL

L
SM

AL
L

SM
AL

L
SM

AL
L 

to
 

LA
R

G
E

E
nv

iro
nm

en
ta

l
Ju

st
ic

e
SM

AL
L

SM
AL

L
SM

AL
L 

to
M

O
D

ER
AT

E
SM

AL
L 

SM
AL

L 
SM

AL
L 

to
M

O
D

ER
AT

E 
SM

AL
L 

to
 

LA
R

G
E

(a
)

A
na

ly
se

s 
ba

se
d 

on
 u

se
 o

f a
 c

lo
se

d-
cy

cl
e 

co
ol

in
g 

sy
st

em
.

|
(b

)
E

xc
ep

t f
or

 c
ol

le
ct

iv
e 

of
f-s

ite
 ra

di
ol

og
ic

al
 im

pa
ct

s 
fro

m
 th

e 
fu

el
 c

yc
le

 a
nd

 fr
om

 h
ig

h-
le

ve
l w

as
te

 a
nd

 s
pe

nt
-fu

el
 d

is
po

sa
l, 

fo
r w

hi
ch

 a
 s

ig
ni

fic
an

ce
 le

ve
l w

as
 n

ot
 a

ss
ig

ne
d.

 
|

S
ee

 C
ha

pt
er

 6
 fo

r d
et

ai
ls

.

Summary and Conclusions

NUREG-1437, Supplement 29 9-10 July 2007

NRC-Pilgrim's Final Supplemental 
 Environmental Impact Statement

Exhibit No. NRC000002 
Pilgrim LR Proceeding 
50-293-LR, 06-848-02-LR



BIBLIOGRAPHIC DATA SHEET
(See instructions on the reverse)

NRC FORM 335
(9-2004)
NRCMD 3.7

U.S. NUCLEAR REGULATORY COMMISSION 1. REPORT NUMBER
(Assigned by NRC,  Add Vol., Supp., Rev.,

     and Addendum Numbers, if any.)

NUREG-1437, Supplement 29
Vol 1

3.  DATE REPORT PUBLISHED

MONTH

July

YEAR

2007
4. FIN OR GRANT NUMBER

2. TITLE AND SUBTITLE

Generic Environmental Impact Statement for License Renewal of Nuclear Plants,
Supplement 29
Regarding Pilgrim Nuclear Power Station
Final Report - Appendices

5. AUTHOR(S)

See Appendix B of report.

6. TYPE OF REPORT

Technical
7. PERIOD COVERED (Inclusive Dates)

8. PERFORMING ORGANIZATION  - NAME AND ADDRESS (If NRC, provide Division, Office or Region, U.S.  Nuclear Regulatory Commission, and mailing address; if contractor,

Division of License Renewal

9. SPONSORING ORGANIZATION - NAME AND ADDRESS (If NRC, type "Same as above"; if contractor, provide NRC Division, Office or Region, U.S. Nuclear Regulatory Commission, 

Same as 8. above

provide name and mailing address.)

and mailing address.)

10. SUPPLEMENTARY NOTES

 Docket No. 50-293
11. ABSTRACT (200 words or less)

This supplemental environmental impact statement (SEIS) has been prepared in response to an application submitted by
Entergy Nuclear Operations, Inc. (Entergy), a subsidiary of Entergy Corporation, to the NRC to renew the OL for Pilgrim Nuclear
Power Station (PNPS) for an additional 20 years under 10CFR Part54.  This SEIS includes the NRC staff's analysis that
considers and weighs the environmental impacts of the proposed action, the environmental impacts of alternatives to the
proposed action, and mitigation measures available for reducing or avoiding adverse impacts.  It also includes the staff's
recommendation regarding the proposed action.

The NRC staff's recommendation is that the Commission determine that the adverse environmental impacts of license renewal
for PNPS are not so great that preserving the option of license renewal for energy-planning decisionmakers would be
unreasonable.  This recommendation is based on (1) the analysis and findings in the GEIS; (2)the Environmental Report
submitted by Entergy; (3) consultations with Federal, State, and local agencies; (4) the staff's own independent review; and (5)
the staff's consideration of public comments.

12. KEY WORDS/DESCRIPTORS (List words or phrases that will assist researchers in locating the report.)

Pilgrim Nuclear Power Station
Supplement to the Generic Environmental Impact Statement 
GEIS
29
NUREG 1437, Supplement 29
National Environmental Policy Act 
NEPA
License Renewal
PNPS

14. SECURITY CLASSIFICATION

13. AVAILABILITY STATEMENT

unlimited

(This Page)

unclassified
(This Report)

unclassified
15. NUMBER OF PAGES

16. PRICE

NRC FORM 335 (9-2004) PRINTED ON RECYCLED PAPER

Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commision
Washington, D.C. 20555-0001

NRC-Pilgrim's Final Supplemental 
 Environmental Impact Statement

Exhibit No. NRC000002 
Pilgrim LR Proceeding 
50-293-LR, 06-848-02-LR



Printed 
on recycled 

paper

Federal Recycling Program 

NRC-Pilgrim's Final Supplemental 
 Environmental Impact Statement

Exhibit No. NRC000002 
Pilgrim LR Proceeding 
50-293-LR, 06-848-02-LR



NUREG-1437, Supplement 29     
              Vol. 2

Generic Environmental
Impact Statement for
License Renewal of
Nuclear Plants 

Supplement 29 

Regarding
Pilgrim Nuclear Power Station 

Final Report – Appendices

U.S. Nuclear Regulatory Commission 
Office of Nuclear Reactor Regulation
Washington, DC  20555-0001

NRC-Pilgrim's Final Supplemental 
 Environmental Impact Statement

Exhibit No. NRC000002 
Pilgrim LR Proceeding 
50-293-LR, 06-848-02-LR



AVAILABILITY OF REFERENCE MATERIALS
IN NRC PUBLICATIONS

NRC Reference Material

As of November 1999, you may electronically access
NUREG-series publications and other NRC records at
NRC’s Public Electronic Reading Room at
http://www.nrc.gov/reading-rm.html.
Publicly released records include, to name a few,
NUREG-series publications; Federal Register notices;
applicant, licensee, and vendor documents and
correspondence; NRC correspondence and internal
memoranda; bulletins and information notices;
inspection and investigative reports; licensee event
reports; and Commission papers and their attachments.

NRC publications in the NUREG series, NRC
regulations, and Title 10, Energy, in the Code of
Federal Regulations may also be purchased from one
of these two sources.
1.  The Superintendent of Documents
     U.S. Government Printing Office
     Mail Stop SSOP
     Washington, DC 20402–0001
     Internet: bookstore.gpo.gov
     Telephone: 202-512-1800
     Fax: 202-512-2250
2.  The National Technical Information Service
     Springfield, VA 22161–0002
     www.ntis.gov 
     1–800–553–6847 or, locally, 703–605–6000

A single copy of each NRC draft report for comment is
available free, to the extent of supply, upon written
request as follows:
Address:    U.S. Nuclear Regulatory Commission            

  Office of Administration
                  Mail, Distribution and Messenger Team 
                  Washington, DC 20555-0001
E-mail:       DISTRIBUTION@nrc.gov 
Facsimile:  301–415–2289 

Some publications in the NUREG series that are 
posted at NRC’s Web site address
http://www.nrc.gov/reading-rm/doc-collections/nuregs
are updated periodically and may differ from the last
printed version. Although references to material found
on a Web site bear the date the material was accessed,
the material available on the date cited may
subsequently be removed from the site.

Non-NRC Reference Material

Documents available from public and special technical
libraries include all open literature items, such as
books,  journal articles, and transactions, Federal
Register notices, Federal and State legislation, and
congressional reports.  Such documents as theses,
dissertations, foreign reports and translations, and
non-NRC conference proceedings may be purchased
from their sponsoring organization.

Copies of industry codes and standards used in a
substantive manner in the NRC regulatory process are
maintained at—

The NRC Technical Library 
Two White Flint North
11545 Rockville Pike
Rockville, MD 20852–2738

These standards are available in the library for
reference use by the public.  Codes and standards are
usually copyrighted and may be purchased from the
originating organization or, if they are American
National Standards, from—

American National Standards Institute
11 West 42nd Street
New York, NY  10036–8002
www.ansi.org 
212–642–4900

Legally binding regulatory requirements are stated
only in laws; NRC regulations; licenses, including
technical specifications; or orders, not in 
NUREG-series publications.  The views expressed
in contractor-prepared publications in this series are
not necessarily those of the NRC.

The NUREG series comprises (1) technical and
administrative reports and books prepared by the
staff (NUREG–XXXX) or agency contractors
(NUREG/CR–XXXX), (2) proceedings of
conferences (NUREG/CP–XXXX), (3) reports
resulting from international agreements
(NUREG/IA–XXXX), (4) brochures
(NUREG/BR–XXXX), and (5) compilations of legal
decisions and orders of the Commission and Atomic
and Safety Licensing Boards and of Directors’
decisions under Section 2.206 of NRC’s regulations
(NUREG–0750).

NRC-Pilgrim's Final Supplemental 
 Environmental Impact Statement

Exhibit No. NRC000002 
Pilgrim LR Proceeding 
50-293-LR, 06-848-02-LR



NUREG-1437, Supplement 29      
   Vol. 2    

                                        
                                                                       

Generic Environmental
Impact Statement for
License Renewal of 
Nuclear Plants

Supplement 29

Regarding
Pilgrim Nuclear Power Station

Final Report – Appendices

Manuscript Completed:  July 2007    
Date Published:  July 2007

Division of License Renewal 
Office of Nuclear Reactor Regulation 
U.S. Nuclear Regulatory Commission 
Washington, DC  20555-0001 

NRC-Pilgrim's Final Supplemental 
 Environmental Impact Statement

Exhibit No. NRC000002 
Pilgrim LR Proceeding 
50-293-LR, 06-848-02-LR



NRC-Pilgrim's Final Supplemental 
 Environmental Impact Statement

Exhibit No. NRC000002 
Pilgrim LR Proceeding 
50-293-LR, 06-848-02-LR



(a) Environmental effects are not detectable or are so minor that they will neither destabilize nor

noticeably alter any important attribute of the resource.

(b) Environmental effects are sufficient to alter noticeably but not to destabilize important attributes of the

resource.
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Abstract

The U.S. Nuclear Regulatory Commission (NRC) considered the environmental impacts of

renewing nuclear power plant operating licenses (OLs) for a 20-year period in its Generic

Environmental Impact Statement for License Renewal of Nuclear Plants (GEIS), NUREG-1437,

Volumes 1 and 2, and codified the results in 10 CFR Part 51.  In the GEIS (and its

Addendum 1), the staff identified 92 environmental issues and reached generic conclusions

related to environmental impacts for 69 of these issues that apply to all plants or to plants with

specific design or site characteristics.  Additional plant-specific review is required for the

remaining 23 issues.  These plant-specific reviews are to be included in a supplement to the

GEIS.

This supplemental environmental impact statement (SEIS) has been prepared in response to |

an application submitted by Entergy Nuclear Operations, Inc. (Entergy), a subsidiary of Entergy

Corporation, to the NRC to renew the OL for Pilgrim Nuclear Power Station (PNPS) for an

additional 20 years under 10 CFR Part 54.  This SEIS includes the NRC staff’s analysis that |

considers and weighs the environmental impacts of the proposed action, the environmental

impacts of alternatives to the proposed action, and mitigation measures available for reducing

or avoiding adverse impacts.  It also includes the staff’s recommendation regarding the |

proposed action.

Regarding the 69 issues for which the GEIS reached generic conclusions, neither Entergy nor

the staff has identified information that is both new and significant for any issue that applies to

PNPS.  In addition, the staff determined that information provided during the scoping process

was not new and significant with respect to the conclusions in the GEIS.  Therefore, the staff

concludes that the impacts of renewing the OL for PNPS would not be greater than impacts

identified for these issues in the GEIS.  For each of these issues, the staff’s conclusion in the

GEIS is that the impact would be of SMALL  significance (except for collective off-site |
(a)

radiological impacts from the fuel cycle and high-level waste and spent fuel, which were not

assigned a single significance level). 

Regarding the remaining 23 issues, those that apply to PNPS are addressed in this SEIS.  For |

each applicable issue, the staff concludes that the significance of the potential environmental

impacts of renewal of the OL would be SMALL, with the exception of marine aquatic resources. |

Due to entrainment and impingement, the continued operation of the cooling water system

would have MODERATE  impacts on the local winter flounder (Pseudopleuronectes(b)

americanus) population, and the Jones River population of rainbow smelt (Osmerus mordax). 
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Continued operation of the cooling water system would have SMALL to MODERATE

| impingement and entrainment impacts on other marine aquatic species as well.  Cumulative

| impacts on the local winter flounder population and Jones River population of rainbow smelt

would be MODERATE, and cumulative impacts on other marine aquatic species would be

SMALL to MODERATE.

| The NRC staff’s recommendation is that the Commission determine that the adverse

environmental impacts of license renewal for PNPS are not so great that preserving the option

of license renewal for energy-planning decisionmakers would be unreasonable.  This

recommendation is based on (1) the analysis and findings in the GEIS; (2) the Environmental

Report submitted by Entergy; (3) consultations with Federal, State, and local agencies; (4) the

| staff’s own independent review; and (5) the staff’s consideration of public comments.

Paperwork Reduction Act Statement

This NUREG does not contain information collection requirements and, therefore, is not

subject to the requirements of the Paperwork Reduction Act of 1995 (44 U.S.C. 3501 et

seq.).

Public Protection Notification

The NRC may not conduct or sponsor, and a person is not required to respond to, a request

for information or an information collection requirement unless the requesting document

displays a currently valid OMB control number.

NRC-Pilgrim's Final Supplemental 
 Environmental Impact Statement

Exhibit No. NRC000002 
Pilgrim LR Proceeding 
50-293-LR, 06-848-02-LR



July 2007 v NUREG-1437, Supplement 29

Contents

Abstract.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . iii |

Tables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . vi |

Abbreviations/Acronyms. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . vii |

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

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

Appendix C Chronology of NRC Staff Environmental Review Correspondence |

Related to Entergy Nuclear Operations, Inc.’s Application for 

License Renewal of Pilgrim Nuclear Power Station. . . . . . . . . . . . . . C-1

Appendix D Organizations Contacted. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . D-1

Appendix E Pilgrim Nuclear Power Station Compliance Status and |

Consultation Correspondence. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . E-1

Appendix F GEIS Environmental Issues Not Applicable to Pilgrim Nuclear 

Power Station. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . F-1

Appendix G U.S. Nuclear Regulatory Commission Staff Evaluation of Severe 

Accident Mitigation Alternatives for Pilgrim Nuclear Power Station. G-1 |

NRC-Pilgrim's Final Supplemental 
 Environmental Impact Statement

Exhibit No. NRC000002 
Pilgrim LR Proceeding 
50-293-LR, 06-848-02-LR



vi

Tables

G-1 PNPS Core Damage Frequency. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G-3

G-2 Breakdown of Population Dose by Containment Release Mode. .. . . . . . . . . . . . . . . .  G-4

G-3 PNPS PSA Historical Summary. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G-6|

G-4 SAMA Cost/Benefit Screening Analysis for PNPS. .. . . . . . . . . . . . . . . . . . . . . . . . . .  G-27

NRC-Pilgrim's Final Supplemental 
 Environmental Impact Statement

Exhibit No. NRC000002 
Pilgrim LR Proceeding 
50-293-LR, 06-848-02-LR



July 2007 vii NUREG-1437, Supplement 29

Abbreviations/Acronyms

� degree(s)

ìm micron(s)

ac acre(s)

AC alternating current

ACC averted cleanup and decontamination costs

ADS automatic depressurization system

AEC U.S. Atomic Energy Commission

ALARA as low as reasonably achievable

AOC averted off-site property damage costs |

AOE averted occupational exposure

AOG augmented off-gas |

AOSC averted on-site cost |

APE averted public exposure

ASME American Society of Mechanical Engineers

ASMFC Atlantic States Marine Fisheries Commission

ATWS anticipated transient without scram

BA biological assessment

BRW boiling water reactor |

BTU British thermal unit(s)

BWROG boiling water reactor owners group

C Celsius

CAA Clean Air Act

CAIR Clean Air Interstate Rule

CAPB collapsed accident progression bins

CCDP conditional core damage probabilities

CDF core damage frequency

CDS Comprehensive Demonstration Study

CET containment event tree

CEQ Council on Environmental Quality

CFR Code of Federal Regulations

cfs cubic foot (feet) per second

Ci curie(s)

cm centimeter(s)

CO carbon monoxide

2CO carbon dioxide

COE cost of enhancement

CST condensate storage tanks

CWA Clean Water Act

NRC-Pilgrim's Final Supplemental 
 Environmental Impact Statement

Exhibit No. NRC000002 
Pilgrim LR Proceeding 
50-293-LR, 06-848-02-LR



Abbreviations/Acronyms

viii

| DBA design-basis accidents

DC direct current

DCH direct containment heating

delta T change in temperature

DFO Department of Fisheries and Oceans

DMR discharge monitoring report

DO dissolved oxygen

DOE U.S. Department of Energy

| DSM demand side management

DTV direct torus vent

EA environmental assessment

ECCS emergency core cooling system

EDG emergency diesel generator

EEZ exclusive economic zone

EFH essential fish habitat

EIA Energy Information Administration (of DOE)

EIS environmental impact statement

ELF-EMF extremely low frequency-electromagnetic field

EN-EV environmental review and evaluation procedure

Entergy Entergy Nuclear Operations, Inc.

EOP emergency operating procedure

EPA U.S. Environmental Protection Agency

EPH extractable petroleum hydrocarbons

EPRI Elecrtical Power Research Institute

ER Environmental Report

ESA Endangered Species Act of 1976, as amended

ETE evacuation time estimate

F Fahrenheit

| FES Final Environmental Statement

FIVE fire-induced vulnerability evaluation

FMP fishery management plan

fps foot (feet) per second

FR Federal Register

| FSAR Final Safety Analysis Report

ft foot (feet)

FWS U.S. Fish and Wildlife Service

fy fiscal year
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GL generic letter

GARM Groundfish Assessment Review Meeting 

GEIS Generic Environmental Impact Statement for License Renewal of Nuclear Plants,

NUREG-1437

GIS geographic information system |

gpm gallon(s) per minute

HAPC habitat area of particular concern

HCLPF high confidence low probability of failure

HLW high-level waste

hp horsepower |

HPCI high pressure coolant injection

ICRP International Commission on Radiological Protection

in. inch(es)

IPE individual plant examination

IPEEE individual plant examination external events

ISLOCA interfacing system LOCA |

km kilometer(s)

kV kilovolt(s)

kW kilowatt(s)

kWh kilowatt hour(s)

L liter(s)

LLRWSF low level radwaste storage facility 

LOCA loss of coolant accident

LOOP loss of off-site power |

LPCI low pressure coolant injection

m meter(s)

m/s meter(s) per second

mA milliampere(s)

MA DEM Massachusetts Department of Environmental Management

MAAP modular accident analysis program

MACCS2 MELCOR Accident Consequence Code System 2

MAFMC Mid-Atlantic Fishery Management Council

MassGIS Massachusetts Geographic Information System

MBDS Massachusetts Bay Disposal Site

MCC motor control centers

MDEP Massachusetts Department of Environmental Protection
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x

MDFW Massachusetts Division of Fisheries and Wildlife

MDMF Massachusetts Division of Marine Fisheries

MDPH Massachusetts Department of Public Health

MEOEA Massachusetts Executive Office for Environmental Affairs

mg/L milligram(s) per liter

MHC Massachusetts Historical Commission

mi mile(s)

| min minute(s)

MISER Massachusetts Institute for Social and Environmental Research

mL milliliter(s)

MLW mean low water

mm millimeter(s)

mrem millirem(s)

MRI Marine Research, Inc.

| MSA Magnuson-Stevens Act

MSIV main steam isolation valve

MSL mean sea level

| MTU metric ton of uranium

| MWd megawatt-days

MW(e) megawatt(s) electric

MW(h) megawatt hour(s)

MWRA Massachusetts Water Resource Authority

MW(t) megawatt(s) thermal

NAFO Northwest Atlantic Fisheries Organization

NAS National Academy of Sciences

NEFMC New England Fishery Management Council

NEFSC Northeast Fisheries Science Center

NEPA National Environmental Policy Act of 1969, as amended 

NESC National Electric Safety Code

NHESP Massachusetts Natural Heritage and Endangered Species Program

NHPA National Historic Preservation Act

NIEHS National Institute of Environmental Health Sciences

NMFS National Marine Fisheries Service

2NO nitrogen dioxide

xNO nitrogen oxide(s) 

NOAA National Oceanic and Atmospheric Administration

NOV notice of violation

NPDES National Pollutant Discharge Elimination System

NPSH net positive suction head

NRC U.S. Nuclear Regulatory Commission

NRC-Pilgrim's Final Supplemental 
 Environmental Impact Statement

Exhibit No. NRC000002 
Pilgrim LR Proceeding 
50-293-LR, 06-848-02-LR



Abbreviations/Acronyms

July 2007 xi NUREG-1437, Supplement 29

OCPC Old Colony Planning Council

ODCM Offsite Dose Calculation Manual

OL operating license

PAH polycyclic aromatic hydrocarbon

PCB polychloronated biphenyl

PDS plant damage state

PGA peak ground acceleration

PILOT payments in lieu of taxes

2.5PM particulate matter, 2.5 microns or less in diameter

10PM particulate matter, 10 microns or less in diameter

PNPS Pilgrim Nuclear Power Station

ppm parts per million

ppt parts per thousand

PSA probabilistic safety assessment

psi pound(s) per square inch

RAI request for additional information |

RAMAS risk analysis management alternative system

RBCCW reactor building closed cooling water

RCIC reactor coolant injection cooling

RCRA Resource Conservation and Recovery Act |

REMP radiological environmental monitoring program

REWD Radioactive Effluent and Waste Disposal Report

RHR residual heat removal 

ROW right-of-way

RPC replacement power costs

RPV reactor pressure valve

RRW risk reduction worth

s second(s)

SAFE Stock Assessment and Fishery Evaluation 

SAMA severe accident mitigation alternative

SAR Safety Analysis Report |

SARC Stock Assessment Review Committee 

SBO station blackout

SCR selective catalytic reduction

SEIS supplemental environmental impact statement

SER Safety Evaluation Report

SGTS standby gas treatment system

SLC standby liquid control
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xii

SMHS Southeastern Massachusetts Health Study

2SO sulfur dioxide

xSO sulfur oxide(s)

SPRA seismic probabilistic risk assessment

SRV steam release valve

SSB spawning stock biomass 

SSW salt service water

Sv sievert(s)

TBCCW turbine building closed cooling water 

TDS total dissolved solids

TPH total petroleum hydrocarbons

TRC total residual chlorine

U.S. United States

| USACE U.S. Army Corps of Engineers

USC United States Code

USCB U.S. Census Bureau

USI unresolved safety issue

V volt(s)

VDC volts direct current

VIMS Virginia Institute of Marine Science

yr year(s)
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Appendix A

Comments Received on the Environmental Review

Part I - Comments Received During Scoping

On April 14, 2006, the U.S. Nuclear Regulatory Commissions (NRC) published a Notice of

Intent in the Federal Register (Volume 71, page 19554) to notify the public of the staff’s intent

to prepare a plant-specific supplement to the Generic Environmental Impact Statement for

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

renewal application for the Pilgrim Nuclear Power Station (PNPS) operating license.  The plant-

specific supplement to the GEIS will be prepared in accordance with the National Environmental

Policy Act of 1969, as amended (NEPA), Council on Environmental Quality (CEQ) guidelines,

and Title 10 of the Code of Federal Regulations (CFR) Part 51.  As outlined by NEPA, the NRC

initiated the scoping process with the issuance of the Federal Register Notice of Intent.  The

NRC invited the applicant; Federal, State, local, and tribal government agencies; local

organizations; and individuals to participate in the scoping process by providing oral comments

at the scheduled public meetings and/or submitting written suggestions and comments no later

than June 16, 2006.  

The scoping process included two public scoping meetings, which were held at the Radisson

Hotel Plymouth Harbor Ballroom, 180 Water Street, Plymouth, Massachusetts, on May 17,

2006.  The NRC issued press releases, placed local newspaper ads, and distributed flyers

locally.  Approximately 160 people attended the meetings.  Both sessions began with NRC staff

members providing a brief overview of the license renewal process and the NEPA process. 

Following the NRC’s prepared statements, the meetings were open for public comments. 

Thirty-three attendees provided either oral comments or written statements that were recorded

and transcribed by a certified court reporter.  The transcripts of the meetings can be found as

an attachment to the meeting summary, which was issued on July 13, 2006.  The meeting

summary is available for public inspection in the NRC Public Document Room (PDR), located at

One White Flint North, 11555 Rockville Pike, Rockville, Maryland 20852, or from the NRC’s

Agencywide Documents Access and Management System (ADAMS).  The ADAMS Public

Electronic Reading Room is accessible at http://www.nrc.gov/reading-rm/adams/web-

based.html.  The meeting summary as well as all written comments can be found in ADAMS

under Accession Nos. ML061700040 and ML062400368, respectively.  In addition to the

comments received during the public meetings, six comment letters and one e-mail message

were received by the NRC in response to the Notice of Intent.

At the conclusion of the scoping period, the NRC staff and its contractor reviewed the tran-

scripts and all written material to identify specific comments and issues.  Each set of comments

from a given commenter was given a unique identifier (Commenter ID), so that each set of
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comments from a commenter could be traced back to the transcript or letter by which the

comments were submitted.  Several commenters submitted comments through multiple sources

(e.g., afternoon and evening scoping meetings, and/or written comments).  Table A.1 identifies

the individuals who provided comments applicable to the environmental review and the

Commenter ID associated with each person’s set(s) of comments.  For oral comments, the

individuals are listed in the order in which they spoke at the public meeting. 

Specific comments were categorized and consolidated by topic.  Comments with similar specific

objectives were combined to capture the common essential issues raised by the commenters. 

The comments fall into one of the following general groups: 

  � Specific comments that address environmental issues within the purview of the

NRC environmental regulations related to license renewal.  These comments

address Category 1 or Category 2 issues or issues that were not addressed in

the GEIS.  They also address alternatives and related federal actions. 

  � General comments (1) in support of or opposed to nuclear power or license

renewal or (2) on the renewal process, the NRC’s regulations, and the regulatory

process.  These comments may or may not be specifically related to the PNPS

license renewal application.

  � Questions that do not provide new information.

  � Specific comments that address issues that do not fall within or are specifically

excluded from the purview of NRC environmental regulations related to license

renewal.  These comments typically address issues such as the need for power,

emergency preparedness, security, current operational safety issues, and safety

issues related to operation during the renewal period.

Comments applicable to this environmental review and the NRC staff’s responses are

summarized in this appendix.  The parenthetical identifier after each comment refers to the

comment set (Commenter ID).  This information, which was extracted from the PNPS Scoping

Summary Report, is provided for the convenience of those interested in the scoping comments

applicable to this environmental review.  The comments that are general or outside the scope of

the environmental review for PNPS are not included here.  More detail regarding the disposition

of general or inapplicable comments can be found in the scoping summary report.  The ADAMS

accession number for the PNPS Scoping Summary Report is ML062710517.
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Table A-1.  Individuals Providing Comments During Scoping Comment Period

Commenter

ID

Commenter Affiliation (If Stated) Comment Source 

 PNPS-A  Mary Lampert Town of Duxbury Nuclear Advisory Committee  Afternoon Scoping Meeting

 PNPS-B  Keith Maxwell Local Resident  Afternoon Scoping Meeting

 PNPS-C  Corwne Young District Representative for Congressman  Bill  Afternoon Scoping Meeting

Delahunt

 PNPS-D  Mark Sylvia Town Manager, Plymouth  Afternoon Scoping Meeting

 PNPS-E  Alba Thompson Citizen, Plymouth  Afternoon Scoping Meeting

 PNPS-F  Joyce McMahon Massachusetts Affordable Reliable Electricity  Afternoon Scoping Meeting

Alliance (Mass AREA)

 PNPS-G  Pine du Bois Jones River Watershed Association  Afternoon Scoping Meeting

 PNPS-H  Robert Ruddock Associated Industries in Massachusetts  (AIM)  Afternoon Scoping Meeting

 PNPS-I  Jim O’Connell Citizen, Chatham  Afternoon Scoping Meeting

 PNPS-J  Frank Collins Precinct Six Town Meeting Member  Afternoon Scoping Meeting

 PNPS-K  Rick Anderson Carpenters Local 624  Afternoon Scoping Meeting

 PNPS-L  Andre Martecchini Selectman from the Town of Duxbury  Evening Scoping Meeting

 PNPS-M  Mary Lampert Massachusetts Public Interest Research Group  Evening Scoping Meeting

(Mass PIRG)

 PNPS-N  Mary Lampert Pilgrim Watch  Evening Scoping Meeting

 PNPS-O  Mary Ellen Burns Town Meeting Representative, Precinct 13,   W.  Evening Scoping Meeting

Plymouth

 PNPS-P  Jeff Berger Chairman, Nuclear Matters Committee, Town of   Evening Scoping Meeting

Plymouth

 PNPS-Q  Becky Chin Vice Chairman, Duxbury Nuclear Advisory    Evening Scoping Meeting

Committee

 PNPS-R  Peter Curley Local Resident  Evening Scoping Meeting

 PNPS-S  Joyce Mahon Communications Director, Mass AREA  Evening Scoping Meeting

 PNPS-T  Arthur Powers Local Resident  Evening Scoping Meeting

 PNPS-U  Leonard Curcuru Local Resident, Mass AREA Member  Evening Scoping Meeting

 PNPS-V  William Stone Local Resident  Evening Scoping Meeting

 PNPS-X  Sandra Woods Local Resident  Evening Scoping Meeting 

 PNPS-Y  Janet Humes Local Resident  Evening Scoping Meeting

 PNPS-Z  Bob Smith Local Resident  Evening Scoping Meeting

 PNPS-AA  Jerry Benezra Local Resident  Evening Scoping Meeting

 PNPS-AB  Tom Belcher  Written Comments

 PNPS-AC  Mary Lampert Pilgrim Watch  Written Comments

 PNPS-AD  Frank Gorkey Energy Advocate, Mass PIRG  Written Comments

 PNPS-AE  Sheila Hollis Attorney for Town of Plymouth  Written Comments
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            Table A-1.  (contd)

Commenter

ID

Commenter Affiliation (If Stated) Comment Source 

 PNPS-AF  Rebecca Chin Vice Chairman, Duxbury Nuclear Advisory  Written Comments

Committee

 PNPS-AG  Elizabeth Huggins Director, Office of Environmental  Review, U.S.  Written Comments

Environmental Protection Agency

 PNPS-AH  Diane Curran Harmon, Curran, Spielberg & Eisenberg,  LLP; For  Written Comments

the Office of the Massachusetts Attorney

General

Comments in this section are grouped in the following categories:

A.1.1 Comments Concerning Water Quality

A.1.2 Comments Concerning Aquatic Ecology

A.1.3 Comments Concerning Socioeconomic Impacts

A.1.4 Comments Concerning Human Health

A.1.5 Comments Concerning Uranium Fuel Cycle and Waste Management

A.1.6 Comments Concerning Postulated Accidents

A.1.7 Comments Concerning Alternative Energy Sources

A.1.8 Comments Concerning Monitoring Programs

A.1 Comments and Responses

A.1.1 Comments Concerning Water Quality

Comment:  Given the plant's coastal location, the importance of the coastal waters to the

region's economy, and the use of the coastal water for recreational purposes, it is essential to

confirm that Pilgrim will not violate applicable water quality standards during the renewal period

and jeopardize aquatic life or the health of those using the waters.  (PNPS-AE)

Comment:  This plant has been over here for 20 years, the water had been coming, the water

has been going, and there has got to be a heck of a lot more water in that ocean out there than

what they are putting out every day to filter it out.  (PNPS-T)

Response:  The comments are related to water quality issues.  Water quality, water use, and

other water issues were evaluated in the GEIS and determined to be Category 1 issues.  The

NRC-Pilgrim's Final Supplemental 
 Environmental Impact Statement

Exhibit No. NRC000002 
Pilgrim LR Proceeding 
50-293-LR, 06-848-02-LR



Appendix A

July 2007 A-5 NUREG-1437, Supplement 29

comments provide no new and significant information on water quality; therefore, the comments

will not be evaluated further.  Water quality will be discussed in Chapters 2 and 4 of the SEIS.

Comment: Marine impact is a huge area and it doesn't make any sense to say, well, let's not

consider it because they have made an application to EPA for their water discharge permit,

which is overdue, so, hence, they can rely on 1996 data that they have provided and got a

permit back then.  We are talking about 2012.  It would be like myself saying, you know, I've

applied for a license to drive so, therefore, I have the right to drive and nobody should question

me, so that doesn't make any sense.  (PNPS-A)

Comment:  In the ER, Entergy claims to be in "continued compliance with applicable [Clean

Water Act "CWA"] standards." Entergy states that the plant received water quality certifications

from the relevant Massachusetts authorities in the early 1970s (as set forth in Attachment A to

the ER) and the National Pollutant Discharge Elimination System ("NPDES") permit for Pilgrim

reflects continued compliance with relevant CWA standards, excerpts of which are also

included in Attachment A.  The NPDES permit included in Attachment A, however, appears to

have expired in 1996.  While Entergy states elsewhere in the ER that USEPA Region I, the

NPDES permitting authority for Massachusetts, is reviewing an Entergy application for renewal

of the NPDES permit with respect to Pilgrim (see ER, Chapter 4.2.5), Entergy should be

required to provide further evidence (besides excerpts from Attachment A) documenting its

alleged continued compliance with the CWA standards and/or the conclusions of USEPA

Region I regarding the plant's continued compliance with appropriate CWA standards.  (PNPS-

AE)

Comment:  EPA is currently reviewing Entergy's application for issuance of its NPDES permit.

While we encourage the NRC to fully analyze the issues described in this letter in its EIS for the

twin purposes of satisfying NEPA and supporting appropriate licensing decisions under the

Atomic Energy Act and NRC regulations, the EIS should not draw conclusions regarding

whether changes to the plant operations or existing NPDES permit conditions would be

necessary or appropriate to satisfy the Clean Water Act, as responsibility for those

determinations rests with the EPA.  (PNPS-AG)

Response:  The comments are noted.  The NRC does not have authority over matters

concerning discharge permits or compliance with the Clean Water Act.  To operate PNPS, NRC

regulations require Entergy to comply with the Clean Water Act and its associated requirements

imposed by the USEPA Region I, as part of the NPDES permit.  The SEIS will evaluate the

impacts related to impingement and entrainment of organisms, discharges to the aquatic

environment, the thermal plume, and other potential or actual aquatic impacts.  In addition, the

status of PNPS's NPDES permit application will be discussed in Chapters 2 and 4 of the SEIS.
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Comment:  In the past, Pilgrim Station has needed to dredge the areas in front of its cooling

water intake to prevent siltation from interfering with plant operations.  The dredged material

must then be disposed of or used in an appropriate way.  There have been issues, however,

regarding contamination of that dredged material, presumably as a result of the plant's

wastewater discharges.  While these issues were resolved for past dredging, it would be

appropriate for the EIS to assess whether the facility will have future dredging needs and what

environmental issues would be associated with any such dredging.  The U.S. Army Corps of

Engineers and EPA are both likely to have information on this topic in their files.  (PNPS-AG)

Response:  The comment is noted.  The impacts of dredging will be evaluated and

incorporated, as appropriate, in Chapters 2 and/or 4 of the SEIS.

Comment:  There are no monitoring wells to test for radioactive contaminated water flowing

off-site.  The water on-site is not used for drinking; therefore the facility is not required by

regulation to have monitoring wells.

However radioactive waste is buried onsite and leaks from buried pipes and tanks and from

other components can leak into the ground and migrate, as occurred at Braidwood and other

sites discussed in Pilgrim Watch’s Motion to Intervene.  Absent monitoring wells, there is no

reasonable assurance that radioactive material will not, or has not, migrated into Cape Cod

Bay, Duxbury Bay, Kingston Bay and/or Plymouth Bay.  Pilgrim’s original Environmental Impact

Statement makes it clear that wells must be placed along the shoreline of Cape Cod Bay. 

Surface topography is such that drainage from the Station is seaward and surface water will not

leave the property otherwise.  Subsurface water follows the surface topography, resulting in

overall movement of water toward the Bay.

Also they should be placed at any other appropriate on-site locations [such as property along

and off the Access Road] to protect workers, inadvertent intruders and prevent buried

radionuclides from being uncovered and airborne and affecting the neighborhood.  (PNPS-AC)

Comment:  The potential for tritium leaks at the Pilgrim plant poses a unique hazard to the

public health of the residents if the Town and neighboring areas because the Town and it's

neighbor, Carver, Massachusetts, rely almost totally on the Plymouth-Carver aquifer (the

"Aquifer") for drinking water, and the Aquifer partially supplies neighboring communities as well. 

The Aquifer covers approximately 140 square miles in area with an estimated 500 billion gallons

of potable water.  Composed of saturated glacial sand and gravel, the Aquifer ranges in depth

from 20 feet to over 200 feet.  The Aquifer is designated by the Environmental Protection

Agency as a "Sole Source Aquifer" - that is, one which provides at least fifty percent of the

water supply given to a community - it is the second largest Aquifer in Massachusetts and one

of only 70 Sole Source Aquifers in the United States.
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Of course, while the Aquifer has large reserves, it is not a closed system.  The Aquifer is

recharged through the natural seepage of precipitation, septic system discharges, and

agricultural water.  Accordingly, any leakage of tritiated water from the Pilgrim plant into the

groundwater could infiltrate the Aquifer, and thereby contaminate the drinking water supplies for

the Town as well as for the heavy agricultural use of the Aquifer, with potentially serious health

implications for those consuming the water or the farm products grown with it.

The Aging Management Plan for Pilgrim provides that underground pipes and tanks will be

inspected when excavated during maintenance and that a focused inspection will be performed

within ten years unless an opportunistic inspection occurs within this period.  However, in light

of the increasing frequency of leakage events at analogous nuclear plants in recent years, a

more frequent and thorough inspection of all components that contain radioactive water at the

Pilgrim plant is warranted to avoid the risk of leakages going undetected and to better

safeguard the public health of the residents of the Town and neighboring areas.  (PNPS-AE)

Comment:  A number of leaks in recent years from underground pipes and tanks releasing

tritiated water from spent fuel pools into the groundwater gives rise to concerns about the

potential for the similar release if radioactive materials at the Pilgrim plant.  Leaks from a spent

fuel pool are not uncommon.  Indeed, there were leaks reported from three nuclear power

plants in 2005.  The Indian Point plant in New York (also owned by Entergy) experienced a

tritium leakage into groundwater likely due to a crack in the spent fuel pool concrete support. 

The Braidwood nuclear power station in Illinois also has leaking tritium and its owners, Exelon

Nuclear, recently agreed to a court order to force it to begin clean-up.  The NRC also was

informed that the spent fuel pool at the Connecticut Yankee plant in Haddam, Connecticut was

leaking into the ground at the rate of several gallons per day.  Other instances of groundwater

contamination have been reported at nuclear facilities in Arizona, California, and Florida.  The

NRC itself has acknowledged the severity of the problem associated with tritium contamination

of groundwater associated with equipment degradation and is assessing what changes, if any,

are needed to the agency's rules and regulations to better protect the public health and safety.  

(PNPS-AE)

Comment:  Older plants, such as Pilgrim, are more likely to experience corrosion and leakage

problems that can result in the release of amounts of radioactive materials into the

groundwater.  Exposure to radiation from any such leaks represents a threat to human health

and it is a violation of NRC regulations.  Adequate inspection and monitoring of and systems

and components that carry radioactive water should be a critical part of Pilgrim's Aging

Management Plan to minimize the likelihood of leakage and associated danger to the safety

and welfare of the public.  (PNPS-AE)

Response:  Although NRC regulations require licensees to make surveys, as necessary, to

evaluate the potential hazard of radioactive material released in order to assess doses to
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members of the public and workers, recent discoveries of releases at other plants indicate that

undetected leakage to groundwater from facility structures, systems, or components can occur

resulting in unmonitored and unassessed exposure pathways to members of the public.

The NRC has identified several instances of unintended tritium releases, and all available

information shows no threat to the public.  Nonetheless, the NRC is inspecting each of these

events to identify the cause, verify the impact on public health and safety, and review licensee

plans to remediate the event.  The NRC also established a lessons learned task force to

address inadvertent, unmonitored liquid radioactive releases from U.S. commercial nuclear

power plants.  This task force reviewed previous incidents to identify lessons learned from

these events and determine what, if any, changes are needed to the regulatory program. 

Detailed information and updates on these liquid releases can be found on the NRC public

website at http://www.nrc.gov/reactors/operating/ops-experience/grndwtr-contam-tritium.htm. 

These comments provide no new and significant information and, therefore, will not be

evaluated further.

A.1.2 Comments Concerning Aquatic Ecology

Comment:  And also, I would hope that you and EPA DEP would work together to come up

with a number of how many fish, what is it, per acre, can be damaged, as opposed to a more

general statement of what is or is not acceptable.  (PNPS-A)

Comment:  EPA recommends that the EIS use documented impacts to the marine environment

from the thirty-four years that Pilgrim Station has been in operation to evaluate the direct,

indirect, and cumulative impacts associated with the requested twenty year license extension. 

(PNPS-AG)

Comment:  It also affects the plant life in the sea that supports nursery habitats.  We are

seeing, through Kingston, Duxbury, Plymouth bays, that our eel grass beds are vanishing.  We

don't necessarily know the reason why and we are not in a position to blame the nuclear power

station, but I can say that those kinds of impacts are real, are logical and should be looked at

and addressed with a great deal of diligence, especially in view of what Mary was saying

before.  (PNPS-G)

Comment:  I'm sure the NRC doesn't know, if they are not from this area, but most of the

people in the room do know that there is a northeast fishing crisis going on, the fishermen

cannot go fishing, there is no cod, there is no haddock, there is no flounder out there.

And this has nothing to do with the nuclear power plant, it has to do with the management of

the species but, anyway, we thought we would try and develop the means to replace the fish in
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the oceans, to allow the fishermen to go fishing for more than 50, or 48 or 30 days a year,

which is what they are at right now.  (PNPS-I)

Comment:  And when they proposed the building of the plant, Boston Edison funded a study

and it was funded by Boston Edison and carried out by the Division of Marine Fisheries, and

they studied what impact the warmer water had on lobsters for a period of three years before

the plant opening and probably about three years after it opened, and the conclusion of that

study was that lobsters came in a little earlier in the spring and stayed there a little later in the

fall, with the warm water.  (PNPS-J)

Comment:  The area of marine and environmental concerns, the Town of Duxbury and I know

the Town of Plymouth, we have a thriving, and aquaculture and marine fisheries business going

on, and not to mention the recreational sailing, and fishing and everything.  We are very

concerned.  As we see today, we've had to close the bay, up and down the coast, because of

the flooding and rain.  What is the effect of the heat of the discharge that's being dumped into

the bay? How does that effect our environment for our marine industries?  (PNPS-L)

Response:  The comments are related to aquatic ecology.  Aquatic ecology issues will be

discussed in Chapters 2 and 4 of the SEIS.

Comment:  To identify species of interest, the EIS should determine the presence of particular

species within general proximity of the project location.  The EIS should include species for

which Essential Fish Habitat under the Magnuson-Stevens Act is listed near the proposed

project location.  The EIS should cross-reference this list with NOAA's ECOMON and MARMAP

datasets with information from stations around the project area.  A final list of species of interest

should be developed in consultation with EPA, NMFS, and Massachusetts Department of

Marine Fisheries.  The EIS should also assess any potential impacts to endangered species

from Pilgrims Station's operations.  (PNPS-AG)

Comment:  The EIS should address relevant issues under other applicable laws, such as

compliance with the Endangered Species Act, the essential fish habitat provisions of the

Magnuson-Stevens Act, and the Coastal Zone Management Act.  (PNPS-AG)

Response:  In order to determine the potential species of interest to be evaluated in the SEIS,

the NRC has consulted with the US Environmental Protection Agency (USEPA), US Fish and

Wildlife Service (USFWS), National Marine Fisheries Service (NMFS), and Massachusetts

Department of Marine Fisheries (MA DMF).  These agencies have provided information on

specific species of interest that should be addressed in the impact assessment.  Regarding the

essential fish habitat provisions of the Magnuson-Stevens Act, NRC has consulted with the

Habitat Protection Division of the NMFS.  Based on discussions with the NMFS and review of

the databases described in the comment, a list of species to be addressed in the analysis will
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be developed and discussed in the Essential Fish Habitat Assessment and in Chapter 4 of the

SEIS.

Regarding endangered species, the NRC has consulted with the US FWS and the NMFS-

Protection Resources Division regarding potential impacts to terrestrial and aquatic species. 

The results of this assessment will be reported in a Biological Assessment (as required by

Section 7 of the Endangered Species Act) and in Chapter 4 of the SEIS.

To evaluate the effects of the proposed action as it relates to the Coastal Zone Management

Act, the NRC has consulted with the Massachusetts Office of Coastal Zone Management (MA

CZM).  The analysis of PNPS’s Coastal Zone Management Federal Consistency Certification

will be addressed in Chapters 2 and 4 of the SEIS.

Comment:  Other issues were mitigation, adding, you know, fish to the bay to make up for

those that happen to get chopped up in the system, do they breed with native stock?  Does that

make a difference?  (PNPS-A)

Comment:  Evaluation of the effectiveness of various mitigation strategies needs to be

performed with stakeholder input.  Stocking: We understand that Entergy has contracted with a

Cape Cod company to provide substitute stock into Cape Cod Bay.  However, we understand

that these are a different genetic grouping and that they do not breed with the native stocks.  If

this is the case, then this method does not solve the problem.  An analysis of this issue is

required.  (PNPS-AC)

Comment:  The applicant supports an on-going winter flounder hatchery study and claims that

the hatchery activities for winter flounder are providing stock enhancement that can be relied

upon as an effective form of mitigation for entrainment losses of the wild winter flounder

population.  If this remains a reasonably feasible option for Pilgrim Station, the EIS should

explore this issue more fully.  At present, we are not aware of convincing evidence that the

stocked fish survive to reproduce in these habitats.  Moreover, there has not been a study of

the potential impacts of hatchery-related fish on the native population.  The genetic and

behavioral implications should also be studied in order to determine if this hatchery is a true

mitigation mechanism for winter flounder or simply another ecological disturbance.  (PNPS-AG)

Comment:  Entergy, the owners of the plant, is also involved in a number of valuable

environmental initiatives, perhaps one of the most interesting is that they did a great deal of

study in the waters of Cape Cod and the indigenous fish populations.  That result, excuse me,

that resulted in their working with Llennoco, a fish hatchery in Chatham, down on the Cape,

which every year hatches, rears and releases 25,000 winter flounder into Plymouth Harbor for

the benefit of the state and the local fishing industry.  Entergy also contributes a large amount
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of money, in the form of grants, to several local environmental groups working with aquatic and

other environmental issues.  (PNPS-F)

Comment:  One of the previous speakers concerns was that the fish that were added back,

she was wondering whether they were normal and we find, and seven years of experience has

proven, that they are normal, just like the every day fish, the young of the native fish that are

out there now.  Not only did we find that they were normal but we found out that they flourish

out there … And I'm again oversimplifying but we found that now that we found we can do it, we

can also do it with cod and we can do it with haddock.  In other words, we are on the verge of

actually being able to make a difference and we are doing this because Entergy actually helped

us, they supported us and helped us build this pilot facility for their own reasons, I'm sure.  

(PNPS-I)

Response:  The comments are related to mitigation of potential impacts to winter flounder

populations through the addition of hatchery-reared fish to the local population.  This issue will

be discussed in Chapter 4 of the SEIS.

Comment:  As far as impingement goes, fish that are smacked against the grate and then

removed, have they been permanently damaged so that they do not have a survival affect, has

that been studied?  Would we be better off having a grate at the mouth of the canal that might

decrease the number of fish impinged or increase their survivorability and, at the same time,

have a security effect by catching any explosive that a bad guy wanted to put up the intake

canal?  (PNPS-A)

Comment:  And I think you should look carefully at a memo prepared by Jerry Szal, S-Z-A-L, of

the DEP, specifically on the marine effect of Pilgrim on our environment, the once through

cooling system.  In it, he mentions some very important items.  One is it appropriate to average

the temperature discharge or is it more important to be required to have an instantaneous

discharge so the maximum number is always adhered to?  (PNPS-A)

Comment:  And I think that what Mary Lampert said about adjusting the screening and the

intake makes a lot of sense in term of trying to mitigate further the ongoing damage in the

intake structure to those populations.  (PNPS-G)

Comment:  Impingement: Because impinged fish from the intake screens are shunted back

into the intake, there is a concern that these fish, weakened from impingement, will simply be

re-impinged.  Permitting and resource agencies should consider requiring an assessment of re-

impingement rates to select species of concern.  These studies should also assess the need to

re-locate the discharge point for impinged fish in order to minimize re-impingement.  (PNPS-

AC)
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Comment:  Discharge Effects Thermal Discharge: Discharge temperature is now averaged

over an hour; instantaneous measurement should be required.

Thermal backwash: In summary, during a thermal backwash, about 155,000 gpm of heated

water (F) is sent into the intake embayment for a period of about 1.5-2 hrs.  Studies to evaluate

potential impacts of the thermal backwash have not been performed to the knowledge of DEP’s

Gerry Szal.�>105  (PNPS-AC)

Comment:  Wet Land refurbishment or other unrelated environmental measure: These

measures are all well and good but do not address the issue at hand.  See following

attachment, Marine Attachment Pilgrim Nuclear Power Station: review of intake and discharge

effects to finfish - Technical Memorandum For The Record, Gerald M. Szal [Department

Environmental Protection, MA.], August 30, 2005.  (PNPS-AC)

Comment:  Pilgrim Station operations have resulted in a range of impacts to marine life in

Cape Cod Bay.  Because the facility annually entrains large quantities of fish eggs and larvae

and impinges large quantities of juvenile and adult fish, we recommend that the EIS pay

particular attention to this impact of the plant's cooling system, especially with respect to winter

flounder, Atlantic cod, and rainbow smelt.  Winter flounder is a species of particular interest due

to its commercial, recreational and ecological importance.  Estimated of winter flounder age -3

adult equivalent losses due to entrainment and impingement as reported by Pilgrim in annual

monitoring reports have ranged from <1% of the Cape Cod Bay population to almost 30% of

the population annually.  Entrainment and impingement losses of Atlantic cod and rainbow

smelt are of particular concern as well.  Atlantic cod have historically supported a large

commercial fishery in New England, but their numbers have declined to the point that

commercial fishing for this species has almost been completely eliminated in Massachusetts

Bay.  The EIS should discuss entrainment and impingement losses of Atlantic cod at Pilgrim

Station within the context of a collapsed commercial fishery.  Pilgrim Station also impinges

rainbow smelt, whose numbers have plummeted due to problems such as the loss of spawning

habitat.  It is our understanding that Rainbow smelt are now being studies for potential listing as

a threatened or endangered species under the Endangered Species Act.  The entrainment and

impingement losses of this species at Pilgrim Station should be assessed within that context.  

(PNPS-AG)

Comment:  Pilgrim station currently controls macro-fouling by periodically re-routing heated

condenser cooling water back through the system and out through each intake embayment

separately.  This process, called thermal backwashing, is preformed about four to five times per

year at full thermal load and three to four times per year at 50% thermal load.  Backwashing

both sides of each condenser can take up to four hours within one day and the temperature

may reach as high as 120F.  EPA encourages the NRC to include an evaluation of the impacts

of the thermal backwash on aquatic organisms in the EIS.  (PNPS-AG)
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Comment:  It should also be noted that two fish kill events resulting from gas bubble disease

occurred in the Station's discharge canal during the 1970's.  Subsequently, Pilgrim was

required to install a barrier net in the discharge canal to prevent fish from entering and residing

there.  However, in 1996 Pilgrim was allowed to remove the net because no significant fish kill

events had occurred for some time.  There also have been no documented large fish kill events

since the net was removed.  Nevertheless, there is a risk that a large year class of menhaden,

for example, will detect the thermal plume of Pilgrim Station and possibly take residence in the

plume or canal.  This would once again subject fish to gas bubble disease.  The EIS should

consider options for preventing this impact when a strong year class is projected, including the

possibility of requiring that Pilgrim Station deploy a barrier net during appropriate periods to

reduce impacts and implement a biological surveillance program to effectively determine when

the impact minimization measures should be triggered.  (PNPS-AG)

Comment:  EPA is concerned about repeated impingement events at Pilgrim Station.  Historic

data for Pilgrim shows high impingement numbers for several fish species including Atlantic

silversides, Atlantic menhaden, blueback herring, grubby, alewife, Atlantic cod, and rainbow

smelt.  The majority of rainbow smelt impinged at Pilgrim Station are believed to have

originated from the nearby Jones River population.  However, without quantitative evaluation of

the size of the Jones River population, it is not possible to fully assess the impact of Pilgrim

Station The EIS should assess the potential impacts of impingement on all native fish species

affected, as well as provide a discussion of potential measures that can be taken to reduce

these impacts.  (PNPS-AG)

Comment:  This EIS should assess Pilgrim Station's current fish return system and document

any problems with it.  We currently recognize at least three shortcomings of the current fish

return system that contribute to an increase on impingement mortality at Pilgrim.  First,

chlorinated service water from the intake is de-chlorinated and used to spray fish and debris

from screens.  There have been several documented occasions when the de-chlorination

system failed to operate correctly and fish were subjected to a chlorinated salt-water spray. 

Second, the screens are normally only rotated once every 8- hour shift, thereby increasing the

length of time that fish are held against the screens.  Third, fish are returned back to the intake

embayment of the Station, about 100 yards upstream of the intake structure, which may result

in high re-impinging rates.

In response to these three issues, we believe the EIS should discuss the benefits of installing a

chlorine measuring and malfunction system, evaluate the feasibility of continuous screen

rotation and assess re-impingement rates and whether there may be a more appropriate

relocation point for the fish return.  In addition, the EIS should evaluate other options for

improving the fish return system to minimize impingement mortality.  (PNPS-AG)
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Comment:  The EIS should discuss reasonable alternative ways to reduce impingement,

impingement mortality, entrainment and thermal discharges at the Pilgrim Station.  Specifically,

EPA supports thorough evaluation of (1) alternative protection technologies including

substratum intake structure, various screening technologies (including wedgewire screens, fine-

mesh barrier nets or screens (e.g., "Gunderbooms")), cooling towers, variable speed pumps,

and fish return system upgrades; (2) alternative operational schemes including seasonal flow

restrictions, continuous screen operation, scheduling plant outages to minimize environmental

impacts and the installation of a chlorine measuring and malfunction notification system; and (3)

potential mitigation measures.  In assessing these alternatives, the EIS should not only

evaluate their environmental ramifications, but should also address the nuclear power plant

safety implications of the alternatives.  (PNPS-AG)

Comment:  The EIS should also assess the effects of the thermal plume on the marine

environment, including effects on water quality and marine organisms.  This analysis should

consider possible acute and chronic effects to marine organisms, such as causing mortality,

habitat avoidance, interrupted spawning, or increased prediction of threats, based on an

evaluation of the temperatures at which effects on health and behavior of the relevant

organisms may occur.  Possible ecological effects should be considered (e.g., has warm water

attracted non-native species that drive out the native species).  Effects on the benthic

community, including physical effects from scouring by the discharge, should also be

addressed.  Adverse benthic effects have been documented in the past, primarily from

scouring, over an area of one to two acres.  (PNPS-AG)

Comment:  Pilgrim Station discharges a maximum of 510 million gallons per day (MGD) of

heated non-contact condenser cooling water to Cape Cod Bay.  Pilgrim's current National

Pollutant Discharge Elimination System (NPDES) permit specifies a maximum daily

temperature limit of 102F.  The EIS should assess the scope of the thermal plume across the

tidal cycle in terms of area and depth of the water body impacted, the amount of heat added to

the water (in British Thermal Units) and the extent to which the discharge alters ambient water

temperatures.  (PNPS-AG)

Comment:  Several other fish species, besides winter flounder, also suffer substantial

entrainment losses at the Pilgrim facility.  These include cunner, mackerel, menhaden, Atlantic

cod and Atlantic herring.  The EIS should assess the potential impacts of entrainment on all the

native fish species affected, along with means to reduce these impacts, including the use of the

alternate cooling water intake system technologies discussed below.  (PNPS-AG)

Comment:  In addition, we recommend that the EIS explore alternative modes of operation that

would avoid and minimize environmental impacts associated with the current mode of

operation.  These impacts include effects on water quality and marine life from the facility’s
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pollutant discharges (e.g., any discharges of heat, chemicals, radionuclides, etc.) and

withdrawals of water from Cape Cod Bay for cooling.  (PNPS-AG)

Comment:  There is apparently significant influence by the plant on the bay area, people that

are familiar with the area do say that it is relatively barren.  The problem that results from that

and the raising of the temperature is that there are various impacts on the ecosystem that we

are seeing today, for instance, in the ongoing concern about red tide.  If our bay temperature

rises, like, for instance, Mt. Hope Bay where Brayton Point, the Cole Power Station, has

significantly raised the temperature of the bay, there is a lot of changing of the population to

fish, the aquatic life in the system.  We lose fish, like sturgeon, we lose the larger fish that we

ourselves depend on for our survival and begin to have problems with algae, we begin to have

problems with low oxygen levels.  (PNPS-G)

Comment:  We believe that you have to do much, much, much more examination of the impact

of the heated water going into the bay than has been done and you have to do much, much

more than have a hatchery for winter flounder.  (PNPS-G)

Comment:  Finally, the Pilgrim Plant's cooling system causes significant damage to the

environment of Cape Cod Bay.  Pilgrim uses a once through cooling system, taking in nearly

one half billion gallons of water a day and setting it into the bay at 25 or more degrees hotter.

An additional 20 years of operations at Pilgrim, using this cooling system, could kill billions of

aquatic plants and animals, this cooling system also violates Chapter 316B of the Federal

Clean Water Act which requires the plant to use the best available technology to minimize

environmental impact.

We believe that the plant must be held to the highest standards under the Clean Water Act and

a closed cycle cooling system should be installed as soon as possible, and certainly before the

license extension is granted.  (PNPS-M)

Comment:  Thermal discharge temperature is now averaged, there should be a cap and

required instantaneous measurement.  (PNPS-N)

Comment:  The second comment from DEP was because impinged fish from the intake

screens are shunted back into the intake, there is concern that these fish, weakened from

impingement, will simply be reimpinged.  Permitting the resource, permitting resource agencies

should consider requiring an assessment of reimpingement rates to select species of concern. 

These studies should also assess the need to relocate the discharge point for impinged fish in

order to minimize reimpingement.  (PNPS-N)

NRC-Pilgrim's Final Supplemental 
 Environmental Impact Statement

Exhibit No. NRC000002 
Pilgrim LR Proceeding 
50-293-LR, 06-848-02-LR



Appendix A

NUREG-1437, Supplement 29 A-16 July 2007

Response:  The comments, in general, express concern regarding the impacts on aquatic

organisms resulting from operation of the existing PNPS once-through cooling system.  To

operate PNPS, NRC Regulations require Entergy to comply with the Clean Water Act and its

associated requirements imposed by USEPA Region I, as part of the NPDES permit.  The SEIS

will evaluate the impacts related to impingement and entrainment of organisms, discharges to

the aquatic environment, the thermal plume, and other potential or actual aquatic impacts.

Additionally, a brief discussion of potential mitigation measures to limit impingement and

entrainment impacts will be presented in Chapter 4 of the SEIS.

Comment:  Marine impact can not be assessed at present because definite numbers have not

been set on what constitutes “significant impact.” A yardstick has to be firmly established for

each species (plant and animal) with appropriate federal, state and independent partners and

rationales provided to the public.

For example: There appear to be many methods used to determine impact, each with

drawbacks.  It must be determined before going forward with the re-licensing process what

methods provide the most reliable estimates of impact, with a detailed rationale; a requirement

that these methods are followed by the licensee unless better methods are established and

independently approved.

We understand that no policy statement regarding losses on a square mile basis has been

issued by any state or federal agency.  NRC must in its review process determine what percent

loss is a significant detriment to any population [figure depending on population], with a detailed

rationale.  (PNPS-AC)

Response:  This comment relates to aquatic ecology and the determination of significant

impact.  The NRC developed a three-level standard of significance (Small, Moderate, Large) for

assessing environmental issues.  These levels of significance were established using the

Council of Environmental Quality’s regulations (40 CFR 1508.27) to systematically evaluate the

consequences of likely environmental impacts of renewing the operating license for a nuclear

power plant for an additional 20 years.  Significance indicates the importance of likely

environmental impacts and is determined by considering two variables: context and intensity.

| Context is the geographic, biophysical and social context in which the effects will occur, or in

the case of license renewal, the environment surrounding the facility.  Intensity refers to the

severity of the impact.

Comment:  Winter Flounder: DEP’s Gerry Szal recommended that resource agencies, in

concert with the permitting agencies, should consider further evaluation of the intake effects to

winter flounder.  If effects are found to be substantial, these agencies should determine what

steps need to be taken to reduce the impacts of the facility on the winter flounder population. 

(PNPS-AC)
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Comment:  Intake Effects Entrainment: Winter Flounder - methods used by Entergy to

determine impact. 

1. Equivalent adult method: "researchers conducting this work have assumed an otter trawl

efficiency of 50%, but the actual efficiency may be much lower (or higher), which would alter the

number of fish in the study area per square mile and the apparent impact.  Second, entrainment

sampling results are quite variable.  Third, it is difficult to determine the accuracy, and therefore,

the applicability, of the survival matrix used in estimating equivalent adults." 

Whether or not these levels of impact are a "significant" detriment to the population, and will

result in slowing the return to much higher population densities, is currently unknown and a

policy statement regarding losses on a square mile basis has not been issued by any of the

state or federal agencies.  EPA Region 1 has stated in the past that population impacts of 5%

or greater are typically of concern.  However, to DEP’s Gerry Szal’s knowledge, the geographic

bounds of this particular population have not been agreed upon by state or federal agencies. 

2. 2nd method - estimate the percentage of the total larval population passing in front of the

facility that is entrained.

3. The third method used by the facility to evaluate impact was the RAMAS (Risk Analysis

Management Alternative System; Ferson, 1993) winter flounder model.  It was used from 1999-

2001 to further evaluate the effects of the facility on the Cape Cod Bay winter flounder

population.  Results suggested that stock reductions from 2.3 to 5.2% might occur as the direct

result of entrainment at the facility.

It should be determined and agreed upon by NRC, appropriate state agencies and independent

analysts what method or methods actually provide accurate information needed to assess

impact.  (PNPS-AC)

Comment:  Rainbow Smelt: "Brad Chase, DMF (pers. comm. to G. Szal, August 29, 2005)

estimates that there has been a sharp decline in the rainbow smelt population in the Jones

River since the time when the Lawton, et al. (1990), studies were conducted. Unfortunately,

without a quantitative evaluation of the rainbow smelt population size in the Jones River, Mr.

Chase felt it was not possible to assess the potential impact of Pilgrim’s impingement events on

the Jones River smelt population." Until studies performed by the state and the Jones River

Watershed Association, we should not finalize a re-licensing decision.  (PNPS-AC)

Comment:  In addition, the Town is concerned about the economic impact of an accident, as

well as routine operations at the plant, on commercial fisheries in the area.  The local

population of winter flounder, in particular, is of significant concern because it provides an

important commercial fishery and because the area around the plant serves as spawning,
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nursery, and feeding grounds for the species.  A moderate or severe accident at the plant

would have a deleterious effect on the flounder population, and therefore commercial fishery in

the region.  While the ER concludes that plant operations "have not had a significant effect on

local and regional populations of fish and shellfish," (ER, Chapter 2.2.5) the Town submits that

additional evaluation of the intake effects to winter flounder are warranted to assess accurately

the long-term implications on this species of continued operations at Pilgrim during the renewal

period.  (PNPS-AE)

Comment:  In the past, Entergy has used the following three methods to evaluate the Station's

entrainment impacts to the local winter flounder population: (1) the "equivalent adult" method;

(2) estimating the percentage of the total larval population passing by the facility that is

entrained; and (3) the RAMAS (Risk Analysis Management Alternative System: winter flounder

model.  We believe these three methods, and others as appropriate, should be discussed in the

EIS based on coordination with the EPA and other interested state and federal agencies.  In

coordination with EPA and other interested resource agencies, the EIS should include an

analysis of the accuracy and applicability of these methods.  (PNPS-AG)

Comment:  What we have learned, over time, and I was trained as a psychologist, I was not

trained as an environmentalist, so we had a lot of learning to do and what we learned, over

time, was that the importance of the Jones River, as the largest river in Cape Cod Bay, relates

to the larger Gulf of Maine ecosystem, and the Gulf of Maine is one of those very few and rare

systems in the world, globally, that provide us with all of our ocean fish.  What we are learning

is that if the Jones River's fish populations are lost, then the Gulf of Maine health is impacted. 

(PNPS-G)

Comment:  The Jones River, being the largest river in Cape Cod Bay, is important to the

ecosystem, not only to itself, but to the bay and to the entire Gulf of Maine.  What we have

noticed in the Jones River is that the fish are diminishing and while it is true that Pilgrim and

Entergy have contributed to our work, that contribution has not overcome what we believe is a

growing lessening of the populations of fish, particularly herring and smelt, in the system. 

Herring and smelt have both a history of entrainment at the plant.  (PNPS-G)

Comment:  DEP stated that the resource agencies, in concert with the permitting agencies,

should consider further evaluation of the intake effects to winter flounder.  If effects are found to

be substantial, these agencies should determine what steps should be taken next.  They

particularly pointed out that winter flounder that is dumped in from a Chatham laboratory, that

we heard from this afternoon, that these are fish that go in, but they are different, genetically,

and they don't breed with the current stock.  (PNPS-G)

Comment:  Rainbow smelt, as you heard today, they are considering putting on the

endangered species list because of their low numbers in the Jones River Watershed.  There
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should be a policy statement regarding losses on a square mile basis, this has not been done

by any federal agency and, if you don't have a real standard, then what are you doing? Also,

there appear to be many methods used to determine impact, each with drawbacks.  What

methods would provide the most reliable results? This should be clearly stated in the analysis

provided.  (PNPS-N)

Response:  The comments are related to the potential impacts of continued operation of the

plant on winter flounder, rainbow smelt, and other aquatic species populations.  Assessment of

these species, in addition to other aquatic organisms, will be presented in Chapters 2 and 4 of

the SEIS.

A.1.3 Comments Concerning Socioeconomic Impacts

Comment:  When the plant came on line in 1972, it was equal in value to all the other

assessed property in the Town of Plymouth, so it effectively halved our tax rate.  We were the

next town, that was South of Boston, that was probably going to experience some strong

growth and, coupled by our large land area, 103 square miles, and relatively cheap land prices,

and dirt cheap real estate prices, the savings that, at that time, the Boston Edison Plant brought

us was soon surpassed by the demands of the burgeoning population on the infrastructure …

We built new elementary schools, new high schools, new middle schools, a lot of roads were

developed, some at the expense of developers and often they were maintained at the expense

of the town.  We're in a position now that we are dependent on the town for a significant portion

of our tax, the plant, rather, for a significant portion of our tax revenue.  (PNPS-J)

Response:  The comment is related to the socioeconomic impacts specific to PNPS.

Socioeconomic impacts such as taxes, employment, and land use are Category 2 issues.

These issues will be addressed in Chapters 2 and 4 of the SEIS.

Comment:  Speaking of work, Pilgrim is also an important source of jobs, there is more than

700 permanent, full time employees, most of whom live in Plymouth and the surrounding

communities.  Indeed, Pilgrim supports the local economy to the tune of $135 million a year in

local economic activity.  (PNPS-F)

Response:  The comment is noted.  Socioeconomic issues specific to the plant are Category 2

issues and will be discussed in Chapter 4 of the SEIS.

Comment:  The Town was founded in 1620 by the Pilgrims escaping religious persecution in

England and is known as "America's Hometown." As such, the Town is the cornerstone of

American freedom and values.  Every year thousands of visitors come to the Town to visit not

only Plymouth Rock, but also the other historical sites in and around the Plymouth area.

Typically, tourists travel not only to the Town, but also to Boston or out to Cape Cod and other
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coastal areas.  In 2003, for example, travel expenditures for Plymouth County were $353 million

(excluding payroll, state tax and local tax receipts), with the Town receiving a significant portion

of those amounts.  The contribution of tourism to the health of the local economy, therefore, is

central.  (PNPS-AE)

Response:  The comment is related to socioeconomic impacts, specifically tourism, recreation,

or historic appeal.  Public services involving tourism and recreation were evaluated in the GEIS

and were determined to be Category 1 issues.  Historic and archaeological resources and

socioeconomic issues were evaluated in the GEIS and were determined to be Category 2

issues and will be addressed in Chapters 2 and 4 of the SEIS, as appropriate.

Comment:  The total population within a 50-mile radius of PNPS was estimated by Entergy for

the year 2032 by combining total resident population projections with transient population data

from Massachusetts and Rhode Island…

The region is expected to add 465,000 people by 2030.  The region will be aging with a

dramatic spike in the over 55 population.  The largest population increases are expected in

urban centers such as Boston and Cambridge and in a half-dozen suburban towns, such as

Plymouth and Weymouth with very large housing developments on the horizon.  (MAPC Metro

Future projections brief #1)

According to the report the area south of Boston is expected to grow faster in population and

jobs than any other section of Greater Boston through the year 2030.  Jobs are important

because they factor into projecting the transient population.

Communities south of Boston will grow 13%.  Plymouth is expected to add the most, about

10,000 residents - a population jump over 20%.

The population is expanding because there is more open land and large projects are planned in

Plymouth and on the Weymouth Navel Air Station land ---located just off Route 3, the

evacuation route for Duxbury and Marshfield.  (PNPS-AC)

Response:  Socioeconomic issues, including demographics, that are considered to be

Category 2 issues, will be addressed as appropriate in Chapters 2 and 4 of the SEIS.

A.1.4 Comments Concerning Human Health

Comment:  We hope you will also be looking at the new information, since `72, of health

impacts in our communities.  There has been a case controlled study of adult leukemia, there

has been review that has been done of the cancer, of the Massachusetts Cancer Registry,

since it started in `82, showing a consistent rise in thyroid and leukemia cancers in the seven
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towns that the meteorological `82 study said would be most likely to be impacted.  And also,

you would consider, in your health analysis, the projected demographic changes, from 2012

forward, of a one in three people in this area over 55 and tie that to the BEIR VII which indicates

that older and very young people are more susceptible to damage.  (PNPS-A)

Comment:  ...there is new and significant information supporting our contention that twenty

additional years of “normal” operations will be harmful to public health.  Pilgrim releases

radiation as part of its standard operations.  Radiation-linked diseases are documented in

communities around Pilgrim.  This fact and projected demographic data indicate that this

population will be at an increased risk.  The National Academy of Sciences (NAS) latest report

on low-dose radiation risk, Health Risks from Exposure to Low Levels of Ionizing Radiation:

BEIR VII Phase 2 (June, 2005) concluded that no amount of radiation is safe.  The documented

radionuclide releases from Pilgrim in the past have long half-lives and bio-accumulate in the

environment.  We submit that if the Applicant disputes a causal link between the radiation

released by Pilgrim and the cancers seen in its neighboring towns, the current systems in place

to monitor releases are inadequate and must be improved.  We further submit that if the NRC

or State disputes elevated radiation-linked diseases rates or a causal connection that they have

not taken into account the unreliability of Pilgrim’s monitoring data and reports.

Mitigation ER must consider if Pilgrim is allowed to continue operations: 

• Reduction of allowable radioactive emissions into our air and water so that the

biological impact is no greater than that allowed from the releases from a chemical

plant licensed today and allowable dose reduced to be in synch with current scientific

knowledge on the effects of low-dose radiation on health, National Academy of

Sciences’ Biological Effects of Ionizing Radiation, BEIR VII report.

• Verification of releases by combination radiation and weather monitors – computer

linked to state and local authorities – at all points where radiation is released from

Pilgrim and at appropriate off-site locations in the seven most impacted towns and on

Cape Cod.  (PNPS-AC)

Comment:  The National Academies Committee to Assess Health Risks from Exposure to Low

Levels of Ionizing Radiation, the National Research Council, published Health Risks from

Exposure to Low Levels of Ionizing Radiation: BEIR VII Phase 2 in 2005.  Drawing upon new

data in both epidemiologic and experimental research, they concluded that no amount of

radiation is safe.  There is a linear no threshold response to radiation, and exposure to low

levels of radiation is approximately three-times more dangerous than previously thought.  BEIR

VII: Health Risks from Exposure to Low Levels of Ionizing Radiation, Report in Brief, June 2005.

Therefore it is not surprising that radiation-linked disease rates are higher than expected in

communities exposed to Pilgrim’s past releases.
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A summary of cancer deaths estimated at NRC’s permissible dose release is provided in the

BEIR VII Report.  The report shows the number of cancer cases and deaths expected to result

in 100,000 persons (with an age distribution similar to that of the entire U.S. population)

exposed to 100mSv per year over a 70 year lifetime.  On average, assuming a sex and age

distribution similar to that of the entire U.S. population, the BEIR VII lifetime risk model predicts

approximately one individual in 100 persons would be expected to develop cancer (solid cancer

or leukemia) and approximately one in 175 would be expected to die from cancer from a the

permissible dose of 100 mSv.

Lower doses would produce proportionately lower risks.  For example one in 1000 would

develop cancer from an exposure to 10 mSv.  This new report validates concerns raised by us

and helps explain the radiation-linked disease observed near Pilgrim NPS.  When the standards

were set by the NRC for permissible release of off-site radiation, low levels of radiation were

considered harmless.  However, the BEIR VII report now reveals that any exposure is

potentially dangerous.  Therefore it is not surprising that radiation-linked disease rates are

higher than expected in communities exposed to Pilgrim’s past radiological releases.

This new information is particularly relevant to the issue of re-licensing Pilgrim because twenty

additional years of exposure will harm an already damaged population.  Both BEIR VII and

previous nuclear worker studies show that the health effects of radiation are cumulative. 

Effects of Radiation and Chemical Exposures on Cancer Mortality Among Rocketdyne Workers:

A Review of Three Cohort Studies.  Morgenstern, H and Ritz, B., Journal: Occupational

Medicine: State of the Art Reviews, Vol. 16, No. 2, April-June 2001, pages 219-238.  And as

shown previously, there is a growing and aging population in the area immediately surrounding

the plant.  This population has already been harmed by the effects of radiation from Pilgrim and

as a result is more susceptible to even permissible levels of off-site radiation.  An additional

twenty years of operations would put a group that is already damaged at further risk.  (PNPS-

AC)

Comment:  In its Final Environmental Impact Statement, the 1972 owners of Pilgrim stated in

the Summary of Environmental Impacts and Effects, Chapter 5-c. that, “The effluents from the

facility, if operated as described by the Applicant and in accordance with the technical

specifications and rules and regulations of the Commission, will not endanger the public health

or the natural environs of the station.” Final Environmental Impact Statement, Pilgrim Nuclear

Power Station, Boston Edison Company, Docket 50-293, 5-c, p. iii, US Atomic Energy

Commission Division of Radiological and Environmental Protection, (May 1972).  In its current

Application, Appendix E, Applicant states “Very low levels of radioactivity may be released in

plant effluents if they meet the limits specified in NRC’s regulations.  These releases are closely

monitored and evaluated for compliance with the NRC restrictions in accordance with the PNPS

Offsite Dose Calculation Manual.” ER Appendix E.3.2.3.1.  Essentially the same was stated

regarding solid and gaseous releases.  Therefore the assumption is that there will be no danger
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to public health from routine releases since they will be monitored and will not exceed federal

limits.  However, despite this confidence written into the Application, we bring forward new and

significant information that demonstrates that there has already been documented radiation

linked disease in the communities near PNPS.  In addition, a recent report was published by the

National Academy of Sciences that demonstrates that there is no safe dose of radiation for

humans.  (PNPS-AC)

Comment:  Epidemiological studies of cancer rates in the communities around Pilgrim show an

increase of radiation-linked disease that can be attributed to past operations of the plant.  The

demographics of the population immediately surrounding the plant, including its age and

geographical distribution, make this population more susceptible to more radiation-linked

damage than was contemplated when the plant was licensed.

If Pilgrim is allowed to continue operations this should only be allowed under the following

conditions so that public health would be better protected.

• Reduction of allowable radioactive emissions into our air and water so that the

biological impact is no greater than that allowed from the releases from a chemical

plant licensed today and limits that are in synch with BEIR VII.

• Verification of releases by radiation and weather monitors computer linked to state

and local authorities at all points where radiation is released from Pilgrim and at

appropriate off-site locations - appropriate sites chosen by meteorological analyses. 

(PNPS-AC)

Comment:  Health Impact: Projected age distributions will affect the expected health impact to

the population from radiation exposure – both routine and above routine.  This must be

analyzed – the licensee’s filing failed to do so.

By 2030, (1)  in (3) people will be over the age of 55, compared to 1 in 5 now.

We know from new research that radiation affects the most vulnerable – the young and the old.

This makes intuitive sense – for example, the older we get, the more vulnerable we become

and this is borne out by research.  (PNPS-AC)

Comment:  The population directly abutting Pilgrim is increasing substantially and the

population is older and thus more susceptible to radiation damage.  Changing demographics in

communities impacted by Pilgrim are such that the dose effect on the population will be far

greater than originally anticipated when the plant was licensed – a larger/denser population and

older population.
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When Pilgrim was licensed and built in 1972, its location was in an area that was remote and

undeveloped.  The population around the plant has changed drastically in the last 30 years, and

this aging plant is now located in the fastest growing region in Massachusetts.  In Pilgrim’s

backyard, Pine Hills, the largest housing development in New England, is under construction. 

The build-out includes 2,877 homes on 3,060 acres, and Pine Hills, Inc. is actively trying to

acquire more land to build in this area.  The distance from Pilgrim to Pine Hills is < 3 ½ miles. 

The current Pine Hills household size is 1.95 people per building.  Based on these numbers,

there will soon be 5,850 people living just a few miles from this nuclear plant.

The region is expected to add 465,000 people by 2030 and this group will be aging with a

dramatic spike in the over 55 population.  The largest population increases are expected in

urban centers such as Boston and Cambridge and in a half-dozen suburban towns, such as

Plymouth and Weymouth which have very large housing developments on the horizon.  The

Boston Metropolitan Area Planning Council Report on Population and Employment Projections

2010 -2030, http://www.mapc.org/2006 projections.html.  The methodology used by MAPC is

described in the report. (see Exhibit F-1).  According to the report the area south of Boston is

expected to grow faster in population and jobs than any other section of Greater Boston

through the year 2030.  Communities south of Boston will grow 13% and Plymouth is expected

to add the most, about 10,000 residents a population jump of over 20%.  By 2030, 1 in 3 people

will be over the age of 55, compared to 1 in 5 now.  This is relevant to any analysis of health

impacts, as studies have shown an increased sensitivity to low levels of ionizing radiation in

older populations.  Greater Sensitivity to Ionizing Radiation At Older Age: follow-up of workers

at Oak Ridge National Laboratory through 1990.  Richardson, D.B. and Wing, S. Int. J.

Epidemiol., 1999, 28:428-436; The Hanford Data: Issues of Age at Exposure and Dose.

Stewart, A.M., Kneale, G.W., PSR Quarterly Vol. 3, No. 3 (Sept. 1993) 3:101-111; and

Leukaemia near nuclear power plant in Massachusetts, Richard Clapp, Sidney Cobb, C. K.

Chan, Bailus Walker, 924 , Lancet, 1987.  (PNPS-AC)

Comment:  There is new information since Pilgrim began operations in 1972 that shows

increases in radiation-linked diseases in the communities around Pilgrim.  The increases were

in part attributed to operating with defective fuel; operating without the off-gas treatment system

in the first years; poor management and practices culminating in the releases in June 1982 that

coincided with weather conditions that held the releases over the area.  Southeastern

Massachusetts Health Study 1978-1986, Morris, Martha and Knorr, Robert, Commonwealth of

Massachusetts Executive office of Human Services, Department of Public Health, 1990 and

Meteorological Analysis of Radiation Releases For the Coastal Areas of The State of

Massachusetts For June 3rd to June 20th, 1982, William T. Land.  (PNPS-AC)

Comment:  The cancers found in the communities around the power station initially were

studied by Dr. Sidney Cobb and Dr. Richard Clapp and their results were published in a peer

reviewed journal in 1987.  They included elevated rates of Myelogenous Leukemia – a type of
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cancer most likely to be triggered by exposure to radiation.  This led to a case control study

carried out by the Massachusetts Department of Public Health that showed a four fold increase

in adult Leukemia between 1978 and 1983.  The report stated "a dose-response relationship

was observed in that the relative risk of leukemia increased as the potential for exposure to

plant emissions also increased.”  (PNPS-AC)

Comment:  The Southeastern Massachusetts Health Study was conducted, peer reviewed, and

made public during the Dukakis Administration.  However, there was a complete about face in

November 1990 when Governor Weld took office that has continued through successive

Massachusetts Republican Administrations.  December 1990, Governor Weld sent his

Executive Secretary to accompany Pilgrim’s Vice President, Ralph Bird, and Pilgrim’s Health

Physicist, Tom Sowden, to visit Massachusetts’ Interim Commissioner of Public Health, David

Mulligan.  At that meeting Pilgrim presented their “wish list” and obviously they had the

Governor’s blessing.  Pilgrim, the implicated industry, would be allowed to appoint a second

peer review panel to re-review the Southeastern Massachusetts Health Study; and, until the

industry’s peer review panel decided whether the study was credible all the study’s

recommendations would be put on hold.  The second peer review panel could find nothing

wrong with the study’s methodology.  The re-review panel stated clearly in their report, Review

of the Southeastern Massachusetts Health Study by Hoffman, Lyon, Masse, Pastides, Sandler,

Trichopoulos, submitted to the Commissioner of Public Health, October 1992 in the Executive

Summary that, “The [original SMHS] study team adhered to generally accepted epidemiologic

principles…” and “the findings of the SMHS cannot be readily dismissed on the basis of

methodology errors or proven biases…” But somehow they just couldn’t believe it - given

Pilgrim’s emissions.  However for emissions data, the re-review committee relied on data

collected and provided by Pilgrim - not surprisingly it indicated that Pilgrim hardly emitted any

radiation – and one offsite monitor located in South Boston, well outside the EPZ and outside

the geographic area likely to pick up routine emissions.

The story gets worse.  Massachusetts Department of Public Health allowed Pilgrim, the

implicated industry, to provide all the sound bites, press releases and public announcements

about the re-reviews’ findings and refused to let their employees, who conducted the original

study, speak to the press.  No subsequent studies have been performed.  MDPH has chosen to

protect the industry’s health over the public’s health.  Once again, we see political science used

to re-write real science on behalf of industry.  At the May 17, 2006 NRC Public Environmental

Scoping Meeting, an NRC official stated that they had visited MDPH and were told by MDPH’s

Suzanne Condon and the department that there were no negative impacts from PNPS’s

operations.  Our message to you is that MDPH’s statements are politically-driven and have little

to no resemblance to fact.

Evidence of radiation-linked disease continued.  In a statement before the Southeastern

Massachusetts Health Study Review Committee [June 26, 1992] Dr. Richard W. Clapp, the
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founder and former director of the Massachusetts Cancer Registry and Professor of

Environmental Health at Boston University School of Public Health, presented a graphical

assessment of the pattern of leukemia and thyroid cancer in the towns closest to Pilgrim during

the period 1982-1989.  Analysis of 1974-1989 Massachusetts Cancer Registry for Leukemia &

Thyroid Cancer, Dr. Richard Clapp, DSc, MPH (2006), personal communication.

The incidence of leukemia peaked in 1982 and subsequently declined until 1986.  Then there

was a second, smaller peak in 1987 and 1988 while declined in 1989.  The number of cases

exceeded the number expected in 1982-85 and 1987-88.  The second graph depicts the pattern

of thyroid cancer in the same set of towns.  It shows a peak in the years 1987-1988.  These

patterns of cancer incidence are consistent with the predicted health effects of the radiation

released in the early 1980s.

The graph shows the predicted health effects.  A statistically significant increase in childhood

leukemia was noted in communities near Pilgrim, too.  Although Massachusetts Department of

Public Health recommended a state sponsored case controlled childhood leukemia study, it was

not done.

The Massachusetts Cancer Registry also shows, for the years 1998-2002, a continuing

increase of leukemia and thyroid cancer in the towns around PNPS.  Specifically, there were 83

cases of leukemia reported to the Massachusetts Cancer Registry (MCR), where 72.9 would

have been expected based on statewide rates.  This results in a Standardized Incidence Ratio

(SIR) of 114 (95% conf. int. = 91-143).  In addition, there was excess thyroid cancer in these

same towns for the same time period.  The thyroid cancer SIR was 122 (95% conf. int. = 96-

155).  In other words, leukemia was 14% elevated over the statewide rate and thyroid cancer

was 22% elevated.  Neither of these calculations were statistically significantly elevated by the

usual convention (P <.05), but there were more cases than expected nevertheless.  This means

there is a continuing excess of these two radiation-related cancers in the population, as there

was in the 1980s.  Analysis of 1998-2002 Massachusetts Cancer Registry for Leukemia &

Thyroid Cancer, Dr. Richard Clapp, 2006, personal communication.

Prostate cancer and multiple myeloma, both radiation-linked diseases, are also elevated and

statistically significant for the years 1998-2002 in the seven towns most likely to be impacted

near Pilgrim (Carver, Duxbury, Kingston, Marshfield, Pembroke, Plymouth, and Plympton).  

Health Risks from Exposure to Low Levels of Ionizing Radiation: BEIR VII Phase 2 (2006). 

Occupational Radiation Studies, Chapter 8, National Academies Press, 2006.  Specifically, data

from the Massachusetts Cancer Registry indicates 613 cases of prostate cancer vs. 513.5

expected, SIR=119 (95% C.I.=110-129); multiple myeloma: 47 cases vs. 31.7 expected,

SIR=148 (95% C.I.=108-198).  Analysis of 1998-2002 Massachusetts Cancer Registry for

Leukemia & Thyroid Cancer, Dr. Richard Clapp, 2006, personal communication. (PNPS-AC)
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Comment:  The population of the Town is approximately 14,000 families, with tens of

thousands of children who would be highly vulnerable to a radioactive leak or other event which

could expose them to radioactive material above federally acceptable levels.  In addition, there

is a sizable retirement community, many members of which also would be vulnerable to

overexposure to radioactive material.  (PNPS-AE)

Comment:  Given that the population in and around the Town has increased dramatically in the

last 30 years, the radiological dose effect on the population will be far more significant than

originally anticipated.  When the plant was built in the 1970s, Plymouth was a quiet rural

community with a small population that grew seasonally with tourism.  Today, Plymouth's year-

round population has more than tripled and it has become a year-round "city." Pilgrim now is

located in the fastest growing region of Massachusetts, which raises considerable implications

for postulated radiological dose effects.  (PNPS-AE)

Comment:  We have heard various studies have been performed and I would like to make sure

that the scope does take into account an examination of various studies of cancer.  I know I

have anecdotally seen, in Duxbury, people with breast cancer, with various types of cancers,

that I'm not sure, and I don't know the answer, and I'm not accusing anyone of anything, but I

would like to make sure that if there is any evidence that does link health effects from radiation

to these various cancers, that be studied and, if there is obviously a causal effect, that, to me,

would be grounds for not relicensing the plant.  (PNPS-L)

Comment:  We urge the NRC to consider, in depth, all the significant environmental impacts

which we believe are grounds for denying the relicense of the plant.  The National Academy of

Sciences BEIR VII report, biological effects of ionizing radiation, June, 2005, stated that there is

no safe dose of radiation.  Pilgrim emits radiation daily and these radiation releases have been

linked to increased rates of leukemia and thyroid cancers in the towns around Pilgrim.  

(PNPS-M)

Comment:  Another piece of new information is the BEIR VII report which found exposure to

low level radiation at least three times more damaging than heretofore thought.  Also, we have,

as new information, the demographic changes projected from 2012 to 2032 of a one out of

three being over 55 and older people are susceptible to radiation damage than younger.  Also,

the BEIR VII report pointed out the synergistic effect of radiation with other toxins, each

magnifying the other's mischief, if you will, and no one can doubt the fact that, between 2012

and 2032, there will be more, not less, pollution.  (PNPS-N)

Comment:  Health is another issue that should be considered on a site specific basis, again

because of new and significant information.  There have been studies of health damage in this

community, there were studies done by Dr. Sidney Cobb and Dr. Richard Clapp in the `70s,

there was a case controlled leukemia study showing a fourfold increase the closer you lived or
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worked to Pilgrim.  Then there has been a statistical or simply significant increase in thyroid

cancer and leukemia in all seven impacted communities because both Pembroke and Plympton

are effected by the sea breeze effect and get these emissions.  (PNPS-N)

Comment:  We do need to find out whether there is any statistically significant amount of

radiation in the communities surrounding this plant and we need to find out whether there is any

relationship between that and incidents of cancer that are statistically significant in being higher

than should normally be expected.  I have a certain kind of cancer and so do the four people

that live next to me on my street, we need to find out why.  I'm not casting dispersions on the

plant or suggesting that it's cause, that it's the cause of this, but we do need to find out what the

cause is.  (PNPS-P)

Comment:  I heard a lot about thyroid cancer, ...and I would be interested to see if, on those

studies, they also did genetic studies ...I wonder how much of it is genetic and how much of it is

environmental too, so I would like to see, on those studies, if they also followed that up with

genetics too.  (PNPS-X)

Comment:  I'm interested in what kind of epidemiological studies have been conducted on

cancer rates related specifically to Pilgrim, as well as other areas with nuclear plants, and I'm

hoping somebody can help distribute that information.  (PNPS-Y)

Response:  The comments are related to human health issues.  Human health issues were

evaluated in the GEIS and were determined to be Category 1 issues.  The GEIS evaluated

radiation exposures to the public for all plants including PNPS, and concluded that the impact

was small.  During the plant-specific environmental review of PNPS, the NRC will determine

whether there is any new and significant information bearing on the previous analysis in the

GEIS.  The information provided by the comments will be reviewed as part of that search.

Human health effects from radiation exposure due to operation of the plant during the renewal

period will be addressed in Chapter 2 and 4 of the SEIS.  In addition, evaluation of new studies

and analyses of the health effects of radiation exposure is an ongoing effort at the NRC.

In spring 2006, the National Research Council of the National Academies published, "Health

Risks from Exposure to Low Levels of Ionizing Radiation, BEIR VII Phase 2."  A prepublication

version of the report was made public in June 2005.  The major conclusion of the report is that

current scientific evidence is consistent with the hypothesis that there is a linear, no threshold

dose response relationship between exposure to ionizing radiation and the development of

cancer in humans.  This conclusion is consistent with the system of radiological protection that

the NRC uses to develop its regulations.  Therefore, the NRC’s regulations continue to be

adequately protective of public health and safety and the environment.  None of the findings in

the BEIR VII report warrant changes to the NRC regulations.  The BEIR VII report does not say

there is no safe level of exposure to radiation; it does not address "safe versus not safe."  It
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does continue to support the conclusion that there is some amount of cancer risk associated

with any amount of radiation exposure and that the risk increases with exposure and exposure

rate.  It does conclude that the risk of cancer induction at the dose levels in the NRC’s and

EPA’s radiation standards is very small.  Similar conclusions have been made in all of the

associated BEIR reports since 1972 (BEIR I, III, and V); the BEIR VII report does not constitute

new and significant information.

A.1.5 Comments Concerning Uranium Fuel Cycle and Waste Management

Comment:  The other item, of course, is waste, that supposedly it's off the table but I think,

quite clearly, you cannot have a severe accident mitigation analysis without including what

could happen by accident, and accidents can happen, to the spent fuel pool.  That seems like a

logical place to pull the issue of spent waste, high level waste, into the SAMA, and I hope also

that you would consider and analyze buried waste that was allowed to be buried on site until

1981.  I assume that when it was allowed to be buried, there was an assumption and analyses

of the time that it would remain stable, until the license ended in 2012 and decommissioning

would begin.  What will another 20 years do to it? Will it remain stable for another 20 years? Do

you even know what is buried there, what the packaging is, etcetera? There should be a

complete inventory of what's there, curies, volume, packaging, a map where it is and whether

the six feet of soil is still over it, and whether you would recommend, for mitigation, monitoring

wells so we can see whether it is going into the bay, which is the only other place it can go

because of the topography.  (PNPS-A)

Comment:   According to Entergy, the facility will run out of space in its spent fuel pool by 2012

and there are no prospects for off-site storage in the foreseeable future.  The ER states simply

and cryptically with respect to spent fuel storage during the 20-year renewal period: "[t]he spent

fuel assemblies are then stored for a period of time in the spent fuel pool in the reactor building

and may later be transferred to dry storage, if needed, at an onsite interim spent fuel storage

installation provided necessary regulatory approvals are obtained.  Thus, a significant amount

of "hot" spent fuel will remain in the spent fuel pool at Pilgrim, which represents a long-term risk

to the Town that is not adequately addressed in the license renewal application.  (PNPS-AE)

Comment:   On-site storage of spent fuel assembles which, already densely [packed in the

cooling pool, will be increased by fifty percent during the renewal period.  The spent fuel will

remain on-site longer than was anticipated and is more vulnerable than previously known to

accidental fires and malicious attacks.  The Pilgrim plant operator recently has stated that "[the

plant] will run out of space in 2012.  This was never intended to be a repository for any length of

time." Accordingly, the ER should address the likely impacts of on-site storage in the years to

come.  (PNPS-AE)
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Comment:   Even if present plans for establishing a federal waste repository at Yucca

Mountain move forward on schedule, that facility would reach maximum capacity long before a

relicensed Pilgrim stops generating its waste.  Plant owners and the NRC need to have a clear

and safe plan for storage of radioactive waste before the extension is granted.  (PNPS-M)

Comment:   Over 1.2 million pounds of high level radioactive nuclear waste is stored on site at

the Pilgrim Plant, this waste poses a risk to the health of humans and ecosystems for centuries

to come, but there are currently no clear disposal options outside of the state.  (PNPS-M)

Comment:  ...on spent fuel, that this should be considered in this relicensing process because

there is significant new information which is the standard, the new information that is significant

is that excluding spent fuel from the review was based on a feeling there would be off site

options.  However, we know there are no off site options in any period of time that we will be

talking about in the license extension.  (PNPS-N)

Comment:   The Waste Confidence Act, which exists and was the underpinning of why spent

fuel is not looked at, does not hold water, so the new information is Yucca is not going to

happen any time soon, reprocessing is not going to happen any time soon, nor is the Gashuti

Indian Tribe place going to happen any time soon, so we'll be here.  Therefore, we must be told

beforehand what the options will be for safer storage.  The Town of Duxbury, on two occasions,

has stated that we want safer interim storage, meaning low density pool storage, and secured,

hardened dry cast storage until there is an off site option.  (PNPS-N)

Comment:   The radioactive waste problem was another issue which the nuclear energy

industry would have to solve in the future.  When the plant was originally commissioned, we

were promised that this was a problem that would be resolved.  This problem has not been

solved, the radioactive waste produced by Pilgrim sits on the site of the plant and will continue

to increase in quantity for another 20 years if the plant is relicensed.  Maybe it could be shipped

to Yucca Mountain in Nevada where it would have to remain safely contained for over a million

years.  Take a trip to Las Vegas and ask the officials there if they have faith in the nuclear

industry.  (PNPS-Z)

Response:  On-site storage of spent nuclear fuel is a Category 1 issue.  The safety and

environmental effects of long-term storage of spent fuel on-site have been evaluated by the

NRC and, as set forth in the Waste Confidence Rule (10 CFR 51.23), the NRC generically

determined that such storage could be accomplished without significant environmental impact. 

In the Waste Confidence Rule, the Commission determined that spent fuel can be stored on-

site for at least 30 years beyond the plants life, including license renewal.  At or before the end

of that period, the fuel would be moved to a permanent repository.  The GEIS, NUREG-1437 is

based upon the assumption that storage of the spent fuel on-site is not permanent.  The plant-
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specific supplement to the GEIS that will be prepared regarding license renewal for PNPS will

be based on the same assumption.

Comment:  In 2008, North Carolina has stated they will not be taking waste from

Massachusetts.  We are not a member of any compact state.  There was a determination that

we were not going to be a low level radioactive waste site, so what would the future be, having

both high level waste and low level waste, which isn't necessarily low in toxicity or longevity, on-

site? What should we be doing for that? (PNPS-A)

Comment:  Waste containers and forms will not last as long as some waste remains

hazardous.  Therefore, we want to know what Entergy’s plans are for storing LLRW; monitoring

the releases; and what are the "acceptable" public radiation exposures and health risks. 

(PNPS-AC)

Comment:   LLRW should be looked at on a site specific basis because of new and significant

information since Pilgrim's initial license, 1972.

• Pilgrim had offsite options in1972 and reasonably expected them to continue.  Not so,

now.  Barnwell S.C. announced that it will close to Massachusetts generators June 20,

2008.

• Massachusetts is not a member of any compact; in order to join Massachusetts would

have to agree to be a host community; Massachusetts indicated clearly in the mid

1990’s that it would not be a host community.

• Texas may open, no guarantees, and if it does open there is no assurance that non-

Texas Compact members will be able to send their waste there and if allowed whether

fees would be prohibitive.  The Massachusetts Department of Public Health Radiation

Control stated, “As a result of the above, on July 1, 2008 Massachusetts generators will

have no treatment option other than decay onsite unless Texas opens a new LLRW site

for Class B and C wastes.  Texas has not decided yet whether non Texas compact

members may use their site.”

• Terrorism or acts of malice were not considered a threat in 1972.  Not so, post 9/11 -

nuclear facilities/materials are known to be attractive targets.

• Pilgrim is located on Cape Cod Bay and the property slopes towards the Bay so that

any leaking contaminants from waste storage facilities will flow towards and eventually

into the Bay.  There are no monitoring wells lining the shoreline.
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• The undisputed recognition of global warming is new and brings with it increased

severity of coastal storms, erosion, and increased sea levels.  Hence this must be

factored into on-site waste storage options.

• PNPS is located on the coast -- a salt corrosive environment on concrete and waste

packaging must be analyzed.

Storage of LLRW is important for our community’s health and safety because there is nothing

low level about the waste.  Waste is characterized “high” or “low” depending on where it comes

from, how it is generated, not according to its’ toxicity and longevity.  Our community’s health

has been compromised by radiation exposure – discussed above.

We deserve to know what the LLRW storage plans are before the application is decided; so

that the re-licensing decision does not prejudge any LLRW storage decision.  (PNPS-AC)

Comment:   The Licensee’s filing discusses Low Level Radioactive Waste in Appendix E,

Applicant’s Environmental Report Operating Renewal Stage Pilgrim Nuclear Power Station,

Chapter, 3.23.  The discussion covers a brief overview of what they do with waste now.  The

application makes one mention of low level radioactive waste which does not bear on the

subject- Applicant’s Environmental Report 6.4.2 “land required to dispose of spent nuclear fuel

and low-level radioactive wastes generated as a result of plant operations.” What is not

discussed, but needs to be analyzed, is what Entergy plans to do with LLRW from 2012-2032. 

(PNPS-AC)

Comment:   The environmental impacts of so-called “low level” radioactive waste storage,

2012-2032, should be analyzed in a site specific SEIS.  Because: there is no guarantee that

offsite options will exist after June, 2008; Pilgrim’s coastal location is not suitable for waste

storage - a salt corrosive environment; increased intensity and frequency of storms predicted

for the future; topography is such that contaminants that have leaked will migrate/flow towards

and perhaps into Cape Cod Bay; the threat of terrorism.  All of these factors could work

together to increase the probability that stored nuclear wastes could contaminate the

environment and endanger public health and safety.  (PNPS-AC)

Response:  The comments are related to the environmental impacts associated with the

uranium fuel cycle and Low Level Radioactive Waste Management (LLRW), which were

evaluated in the GEIS and determined to be Category 1 issues.  The GEIS evaluated impacts

associated with the uranium fuel cycle and LLRW management for all plants including PNPS,

and determined that the impact was small.  During the plant-specific environmental review of

PNPS, the NRC will determine whether or not there is any new and significant information

bearing on the previous analysis in the GEIS.
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Comment:  The Aging Management Program does not include an analysis of the potential

contamination from buried waste onsite.  We understand that until 1981 so-called low-level

radioactive waste was allowed to be buried at reactor sites.  We asked the NRC if Pilgrim

buried waste on-site up until that date and were informed by Cliff Anderson that they did not. 

However, there have been persistent rumors that waste indeed had been buried onsite and we

request that this be investigated.

Cliff Anderson, Branch Chief, USNRC, Region I, May 31, 2006 sent to us the following email. 

The licensee for the Pilgrim station did not conduct any burials of radioactive material prior to

1981 in accordance with the former NRC regulation 10 CFR 20.304, which governed such

burials at that time.  Notwithstanding, the Pilgrim station did conduct an "alternate disposal"

under 10 CFR 20.302 (now cited as 10 CFR 20.2002).  That disposal option was requested per

10 CFR 20.302 in a letter, dated January 15, 1993, from Boston Edison Company, and

consisted of on-site disposal (i.e., burial) of soil that contained residual contamination from

several events.  (The events are described in licensee event reports (LERs) 77-29, 82-19 and

88-26.) The licensed material covered by the request included 79,000 cubic feet of excavated

construction soil that contained a total radionuclide inventory of 0.636 millicuries of cobalt-60

and Cesium-137.  The NRC staff approved the request by letter dated May 4, 1993, with the

provision that the NRC Safety Evaluation (SE), enclosed with the May 4, 1993 letter, be

permanently incorporated in the Offsite Dose Calculation Manual.

The NRC SE concluded the maximum dose from the disposal area would be less than 0.1

millirem/year during the year of disposal; and that doses during subsequent years through the

time of site decommissioning would be less than 0.01 mrem/year.  The total dose was well

within the staff's guideline of 1 millirem per year, and is a small fraction of the 300 millirem

received annually by a member of the public from natural background sources of radioactivity.

The location of the LLRW and the burial method are described in the NRC SE enclosed with

the May 4, 1993 letter.  The NRC found the disposal location acceptable because of its distance

from wetlands and Cape Cod Bay, and because any surface runoff would be entirely within the

Pilgrim owner controlled area.  We are forwarding the NRC SE to you by regular mail (USPS). 

The results of NRC inspection of this area were described in NRC Integrated Inspection Report

1999-01, which also will be forwarded by USPS mail.

The onsite spill and burial information is maintained in the licensee's 10 CFR50.75(g) file in

accordance with regulatory requirements.  Such residual contamination is acceptable per the

rule and, as noted above, the public dose consequences are negligible in comparison with the

dose from natural background radiation.

Pilgrim Watch has not received the NRC SE or the NRC Integrated Inspection Report 1999-01. 

These documents should be reviewed by the ER and made public.  Regarding the material
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buried referred to by Cliff Anderson we assume that when permission was granted to bury the

waste that it was assumed that decommissioning would occur in 2012 and the contamination

would be cleaned up; so-called “low-level” waste was indeed low level in its health impact; and

the Radiological Environmental Monitoring Program would detect offsite contamination at levels

of concern.  However these assumptions are no longer tenable if the application is approved.

Cliff Anderson ignored the burial onsite of contaminated materials from the 1987-1990 repairs

for which we believe there is no official record; these burials are well known.  Those burials

must be responsibly dealt with - monitored and remediated, not continue to be ignored for an

additional 30 years.

Decommissioning, if the application is approved, will not begin until 2032 or later.  We assume

that the licensee and NRC determined that burying waste onsite would not harm the

environment based on a definite time frame – a 40 year license.  What would happen after 60

years was not considered nor analyzed.  It needs to be to provide reasonable assurance that

public health and safety will not be negatively impacted.  For example erosion of the top soil will

be affected by the passage of time, increasing frequency and severity of coastal storms; and

the topography of the site that slants down into Cape Cod Bay.  Migration of contaminants

underground is currently not monitored.  Migration of contaminants from so-called low level

waste has happened at other sites - for example, at Barnwell SC, TVA, Hanford and Starmet. 

Hence there is no reason to believe that the same could not happen here.  (PNPS-AC)

Response:  The comment is related to the environmental impacts associated with Low Level

Radioactive Waste Management (LLRW), which were evaluated in the GEIS and determined to

be Category 1 issues.  As part of the environmental review of PNPS, the NRC will determine

whether or not there is any new and significant information bearing on the previous analysis in

the GEIS.  This determination will include a review and evaluation of this comment submitted

during the scoping period.

A.1.6 Comments Concerning Postulated Accidents

Comment:  We know assessments, number one, are low and, more importantly, we know that

a piece of property, like a business, the businesses on Court Street, are not only the value of

the bricks and the roof but the value of a business.  The value of this area involves its tourist

appeal, historical value, etcetera, etcetera, and none of those inputs have been put into the

model in the SAMA.  (PNPS-A)

Comment:  For the SAMA, I hope that you will look at mitigation means to diminish the effect

on the public.  I think somehow, in reading it, and I don't mean to, you know, sound flip, but it

seems to be more mitigating the damage to the licensee's pocketbook.  That you would look,

for example, in the economic damage, that they only seem to consider, they have put, they
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have two buckets, farm wells and non-farm, but they don't differentiate for business, for

example, and what you see there is a determination of valuation based on assessed value, in a

county, divided by the population.  (PNPS-A)

Comment:  The Town also would lose travel expenditures associated with travelers on their

way to Cape Cod, Nantucket, and Martha's Vineyard; travel through Plymouth County is

necessary to reach those destinations.  Travel to those areas clearly would be restricted in the

event of a severe accident at Pilgrim (taking into account that winds often blow toward Cape

Cod at the islands), reducing travel expenditures not only in the Town but also in surrounding

areas.  The loss of economic infrastructure and tourism should be considered in the SAMA

analysis to ensure that "realistic" mitigation alternatives are explored, taking such factors into

account.  (PNPS-AE)

Comment:  The economic model used in the SAMA analysis does not take into account the

loss of economic activity in the Town as an economic cost of a moderate or severe accident at

Pilgrim.  The tourism sector is critically important to the economic vitality of the Town and

Plymouth County.  A multitude of historical sited (e.g., Plymouth Rock, the Mayflower, Plymouth

Plantation) are located in close proximity to Pilgrim and attract thousands of visitors to the area. 

Assuming appropriate clean-up and decontamination of these sites, it is unlikely that tourism

would every fully recover after a severe accident, which would be devastating for the Town's

economy.  (PNPS-AE)

Response:  The comments are related to the impacts of postulated accidents, including design

basis and severe accidents.  The environmental impacts of design basis accidents is located in

Chapter 5 of the GEIS, which contains a detailed discussion of the possible environmental

effects of postulated accidents, including socioeconomic impacts.  The Commission concluded

that consideration of design basis and severe accidents are Category 1 issues.  However,

alternatives to mitigate severe accidents must be considered for all plants that have not

considered such alternatives.  The applicant provided a severe accident mitigation alternatives

(SAMA) analysis as part of the license renewal application for PNPS.  The NRC staff’s review of

the SAMA analysis will be discussed in Chapter 5 and Appendix G of the plant-specific SEIS for

PNPS.

Comment:  Adding a filter to the direct Torus vent system, they come up with that it would cost

$3 million and it would only reduce the amount of radiation released by half but, somehow, it's

not worthwhile.  And so I think that that really speaks to the community and I hope it speaks to

you that the emphasis does not seem to be on mitigating effect public health, safety and

property, but rather to protect their own wallets.  (PNPS-A)

Comment:  The Direct Torus Vent System (DTVS) was installed because it was recognized

that there was something like a 90% probability of that containment failing.  In order to protect
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the Mark I containment from a total rupture it was determined necessary to vent any high

pressure buildup.  The DTVS does not have a filter; therefore unfiltered material will be vented

into the neighborhoods.  The DTVS provides reason to add additional monitoring to better

assess what was released after its use.  (PNPS-AC)

Comment:  The faulty SAMA analysis used by Entergy in the Environmental Report caused it

to wrongly dismiss mitigation alternatives such as adding a filter to the Direct Torus Vent.  The

purpose of a SAMA review is to ensure that any plant changes that have a potential for

significantly improving severe accident safety performance are identified and addressed.  Duke

Energy Corp., supra at 5.  For its SAMA analysis, the Pilgrim Environmental Report explains

that, “A cost benefit analysis was performed on each of the remaining SAMA candidates.  If the

implementation cost of a SAMA candidate was determined to be greater than the potential

benefit (i.e. there was a negative net value) the SAMA candidate was considered not to be cost

beneficial and was not retained as a potential enhancement. . . “The benefit of implementing a

SAMA candidate was estimated in terms of averted consequences.” One example of how a

poorly performed SAMA analysis can lead to erroneous conclusions is the ER’s look at the

costs and benefits of installing a Direct Torus Vent filter at Pilgrim.

The Direct Torus Vent System (DTVS) is a method to relieve the high pressure which is

generated during a severe accident.  In 1986, Harold Denton, then the NRC's top safety official,

told an industry trade group that the "Mark I containment, especially being smaller with lower

design pressure, in spite of the suppression pool, if you look at the WASH 1400 safety study,

you'll find something like a 90% probability of that containment failing." Hazards of Boiling

Water Reactors in the United States, Paul Gunter, Nuclear Information Resource Service,

Washington, D.C. (March 1996).  In order to protect the Mark I containment from a total rupture

it was determined necessary to vent a high pressure buildup.  As a result, an industry

workgroup designed and installed the "Direct Torus Vent System" at all Mark I reactors,

including Pilgrim.  Operated from the control room, the vent is a reinforced pipe installed in the

torus and designed to release radioactive high pressure steam generated in a severe accident

by allowing the unfiltered release directly to the atmosphere through the 300 foot vent stack. 

Use of the vent discharges steam and radioactive material directly to the atmosphere bypassing

the standby gas treatment system (SBGTS) filters normally used to process releases via the

containment ventilation pathway.  There is no radiation monitor on the pipe and valves that

comprise the DTV line.  William J. Raymond, Senior Resident Inspector, Pilgrim Nuclear Power

Station, USNRC, Region I, Branch 5, email correspondence, May 11, 2006.

In response to a question posed by the Town of Plymouth at a public meeting on June 21, 1990

about the decontamination factors for the torus pool of various isotopes, the NRC

spokesperson responded that, “Except for the noble gases (consisting of the isotopes of Xenon

and Krypton), which are not retained in the pool to any significant degree, the suppression pool

is highly effective in scrubbing out and retaining particulate and volatile fission products. 
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Calculations as well as tests indicate that the suppression pool would be expected to have a

realistic decontamination factor (DF) for particulate and volatile fission products of about 100,

depending upon the accident sequence and the temperature of the water.  This means that

about 1% of the particulate and volatile radioactivity entering the pool would be released to the

atmosphere, and about 99% would be retained within the pool.” Although the NRC spokesman

appeared to dismiss this as a trivial release, Dr. Frank von Hippel analyzed the applicant’s

response and stated that there is an internal contradiction in what we are being told.  “The NRC

believes that the release from a severe core-melt accident would be reduced [by the

suppression pool] by a factor of one hundred.  This is considerably more optimistic than

estimated in the NRC's first study on the subject.  WASH-1400, The Reactor Safety Study,

WASH-1400 (1975).  Also known as The Rasmussen Report.  Also, the contention is that the

reduction by a filtration system would have zero benefit.  Here the contenders seem to be

assuming that a factor of one hundred equals 100%.  That is false.  Even a release of on the

order of 1 percent of the core's radioactive iodine and cesium would be a very severe event.”

Frank Von Hippel, Program of Science and Global Security, Princeton University, e-mail

correspondence, March, 19, 2006.

In its Environmental Report, Entergy analyzes the benefits of installing a filter to the torus vent

in the course of reviewing possible severe accident mitigation alternatives.  The Pilgrim ER

states, “Filtered Vent: This analysis case was used to evaluate the change in plant risk from

installing a filtered containment vent to provide fission product scrubbing.  A bounding analysis

was performed by reducing the successful torus venting accident progression source terms by

a factor of 2 to reflect the additional filtered capability.  Reducing the releases from the vent

path resulted in no benefit.  This analysis case was used to model the benefit of phase II

SAMAs 2 and 19.” (E.2-5).  The Report then states, “Basis for Conclusion: Successful torus

venting accident progressions source terms are reduced by a factor of 2 to reflect the additional

filtered capability.  The cost of implementing SAMA at Peach Bottom was estimated to be $3

million.  Therefore this SAMA is not cost effective for [Pilgrim].” (E.2-24).  (emphasis added) In

other words, as they show in Table E.2-1, Entergy has determined that in return for a cost of

$3,000,000.00, there will be no (0.00%) benefit to public health and safety.

It is not clear to Petitioners how it is possible to find zero (0.00%) benefit from installing a filter

that would reduce by a factor of two the radioactive venting to the public in the case of a severe

accident.  Unfiltered venting has been judged unsafe by all regulatory agencies outside the

United States.  David C. Dixon, Pilgrim Direct Torus Vent System, Presentation to

Massachusetts Joint Committee on Energy (February 27, 1990).  In its analysis of several risk

contributors to Core Damage Frequency in Chapter E.1, the disposition of those events in Table

E.1-3 frequently included “venting via DTV path to reduce containment pressure.” In other

words, a filter in the torus vent could reduce the impact in many possible severe accidents.  The

only conclusion to draw from the outcome of the DTV filter SAMA analysis is that, as discussed

above, Entergy has used the MACCS2 code to downplay the health and economic costs of
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severe accidents and used the Probabilistic Safety Analysis (PSA) model to make the benefits

of mitigation appear to be zero.

We respectfully request the ER to include a review of Entergy’s analysis.  In addition we

request the studies that NRC is currently depending to support NRC’s assertion that the release

from a severe core melt accident would be reduced by a factor of one hundred.  This is

considerably more optimistic than estimated in NRC’s first study on the subject (WASH-1400,

1975).  Last, if the NRC agrees with Entergy’s analysis that a filter’s benefit is not worth the cost

to present to the public both NRC’s and Entergy’s complete calculations and supporting studies. 

(PNPS-AC)

Comment:  My comments tonight are on the direct Torus vent system that Pilgrim, as a Mark

One boiling water reactor, was built with a faulty containment system and, in order to protect

that containment from total rupture, it was determined it was necessary to vent any high

pressure build up.

So the result was the direct Torus vent system was installed at Pilgrim, as well as all Mark One

reactors, this system is an extension of the containment ventilation system installed as a plant

upgrade in the 1980s, but it bypasses the standby gas treatment system filters normally used to

process releases via the containment ventilation pathway.  Operated from the control room, the

vent is a reinforced pipe installed in the Torus and designed to release radioactive, high

pressure steam generated in a severe accident by allowing the unfiltered release directly to the

atmosphere through a 300 foot vent stack.  There is no radiation monitor on the pipe and valves

that compromise the direct Torus vent line.  So venting can result in a significant radioactive

release, even a release on the order of one percent of the core's radioactive iodine and cesium

would be a very severe event.  Reactor operators now have the option, by direct action, to

expose the public and the environment to unknown amounts of harmful radiation in order to

save containment.  The purpose of the containment is to provide a barrier between the lethal

radiation inside the reactor and the public.

As a result of the GE design deficiency, the original idea for a passive containment system has

been dangerously compromised and given over to human control with all its associated risks of

error and technical failure.  We want indirect venting, that is allowing the steamer air to escape

only after it's passed through filters.  The wet well pool will not scrub out or eliminate highly

radioactive fission products.  Unfiltered venting has been judged unsafe by all regulatory

agencies outside the United States, the only advantage of direct venting is saving money for the

industry at the expense of the population.  (PNPS-Q)

Comment:  The EPA has an acceptable standard for exposure but, in the real world, there is

no safe level of exposure to radiation.  Under the severe accident mitigation analysis, Pilgrim's

application stated that a filter would reduce by half the amount of radiation that would be
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released in an accident.  I think half is a major benefit for public health and safety.  The

consequences should be calculated and compared with the cost of the filtration system and

mitigation should be focused on the protection of public health, safety and the regional

economy, not a cost benefit for a multi billion dollar industry trying to save dollars.  (PNPS-Q)

Comment:  The Pilgrim site is located on the western shore of Cape Cod Bay in the Town of

Plymouth, Plymouth County, Massachusetts (the "Town").  As such, the Town is in direct

proximity to any nuclear incidents that may occur.  With a current estimated population of

approximately 59,000, an incident at Pilgrim that emits radioactive material could have

devastating impacts on the health of the Town residents.  In addition, the Town economy is

heavily reliant on tourism.  Any nuclear incident would deal a severe blow to tourism and the

related economy for the years to come and have a potentially ruinous effect on the local

economy.  Thus, the Town urges the Commission to fully review all aspects of the Pilgrim plant

to assure that the citizens of Plymouth and surrounding areas are fully protected from negative

or dangerous environmental impacts associated with the plant's relicensing.  (PNPS-AE)

Response:  The comments are related to the impacts of design basis accidents and severe

accidents.  The impacts of design basis accidents and severe accidents were evaluated in the

GEIS and determined to be small for all plants; therefore, they are Category 1 issues. 

However, alternatives to mitigate severe accidents must be considered for all plants that have

not considered such alternatives.  During the plant-specific environmental review of PNPS, the

NRC will determine whether there is any new and significant information bearing on the

previous analysis in the GEIS.  Chapter 5.1.2 of the plant-specific SEIS for PNPS will address

severe accidents.  The applicant provided a severe accident mitigation alternatives (SAMA)

analysis as part of the license renewal application for PNPS.  The NRC staff’s review of the

SAMA analysis will be discussed in Chapter 5 and Appendix G of the plant-specific SEIS for

PNPS.

Comment:  The Environmental Report included in Entergy's license renewal application sets

forth a flawed SAMA analysis that misstates the consequences of a severe accident at Pilgrim.

Specifically, the SAMA analysis uses inaccurate input data that underestimated the economic

consequences of severe accidents at the plant.  (PNPS-AE)

Response:  The comment is related to the severe accident mitigation alternatives analysis. 

This analysis will be discussed in Chapter 5 and Appendix G of the SEIS.

Comment: ...the National Academy of Sciences' study on the vulnerability of spent fuel storage

and they stated, unequivocally, that reactors designed like Pilgrim, Mark One BWRs, that have

the pool high up in the attic, if you will, of the reactor building, are the most vulnerable to loss of

water, whether by accident or attack, and there would be a consequence, fire, in a dense pool
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that could not be put out and could contaminate 500 miles.  Therefore, for at least these two

pieces of new and significant information, it should be considered.  (PNPS-AC)

Comment:  The SAMA analysis fails to address the environmental impacts of the on-site

storage of spent fuel assemblies which will be significantly increased during the renewal period;

it does not contemplate a severe accident in the spent fuel pool, but should.  (PNPS-AE)

Comment:  The ER should address the risk of an accidental spent fuel fire at the plant.  The

risk of fire is increased because the spent fuel is densely packed in "high-density" storage

racks.  In the event that water in the fuel pool were lost (due to an intentional attack on the

plant, for example), cooling of the fuel assemblies would be inhibited and the assemblies could

ignite rapidly and spread within the pool, leading to a significant atmospheric release of

radioactive isotopes with great threat to public health and the environment.  (PNPS-AE)

Comment:  The Attorney General seeks consideration in the Supplemental GEIS of the

environmental impacts of a severe accident in the Pilgrim fuel pool, including accidents caused

by equipment failures, natural disasters, and intentional malicious acts.  The Attorney General

also seeks consideration of a reasonable array of alternatives for avoiding or mitigating the

impacts of a severe pool fire, including combined low-density pool storage and dry storage of

spent fuel.  (PNPS-AH)

Comment:  The Environmental Report is inadequate because it fails to address the

environmental impacts of the on-site storage of spent fuel assemblies which, already densely

packed in the cooling pool, will be increased by fifty percent during the renewal period.  A

severe accident in the spent fuel pool should have been considered in Applicant’s SAMA review

just as accidents involving other aspects of the uranium fuel cycle were.  Applicant has included

other accidents involving the Uranium Fuel Cycle in its SAMA analysis demonstrating it agrees

that these are within the Scope of these proceedings.  In addition, new information shows spent

fuel will remain on-site longer than was anticipated and is more vulnerable than previously

known to accidental fires and acts of malice and insanity.  The ER should address Severe

Accident Mitigation Alternatives that would substantially reduce the risks and the consequences

associated with on-site spent fuel storage.

Mitigation strategies include: requiring low density pool storage and secured (hardened) dry

cask storage.  These measures are requested by the Massachusetts Attorney General in his

petition to intervene and by the Town of Duxbury at Annual Town Meeting, 2005 and 2004. 

Other strategies were analyzed by Dr. Gordon Thompson and found not to be effective.

Reconfiguring the assemblies in the pool will yield a small reduction in risk; however it will do no

good if there is partial drainage of water or if debris blocks air flow in a drained pool.  The

National Academy of Sciences recommended installing a spray cooling system and specified

that the system must be capable of operation even when the pool is drained (which would result
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in high radiation fields and limit worker access to the pool) and the pool or overlying building,

including equipment attached to the roof or walls, are severely damaged.” NAS Safety and

Security Report, supra at 6 and 57.  This is unlikely to be achievable at Pilgrim and once

ignition had occurred, spraying water into the pool would feed the fire through the exothermic

steam-zirconium reaction.  A massive and probably impractical flow of water would be needed

to overcome the effect.  Doing nothing, as is the present situation, must be weighed against the

consequences.

The Massachusetts Attorney General’s Request for a Hearing and Petition for Leave to

Intervene includes a report on the potential consequences of a spent fuel pool fire at Pilgrim by

Jan Beyea, PhD., May 25, 2006… 

Beyea stated that, “releases lower than 10% of the Cesium-137 inventory, even releases too

low to justify remediation, could have costs associated with loss in property value in the range

of 10 to 100 billion dollars (Beyea, page 8)… 

Beyea notes that the cancer estimates . . . are lower limits, because they only include cancers

from Cesium-137.  This approximation ignores shorter isotopes in the fresh fuel in the pool,

especially Cesium-134 (Benjamin 2003), page 11.  Beyea goes on to say that, “Releases from

Pilgrim headed initially out to sea will remain tightly concentrated due to turbulence until winds

blow the puffs back over land (Zagar et al.), (Angevine et al., 2006).  This can lead to hot spots

of radioactivity in unexpected locations (Angevine et al. 2004).  Beyea, p.11.  Therefore

dismissing radiation blowing out to sea is inappropriate.  Reduction of turbulence on transport

from Pilgrim across the water to Boston should also be studied, according to Beyea’s analysis. 

The program CALPUFF (Scire et al. 2000) has the capability to account for reduced turbulence

over ocean water and could be used in sensitivity studies to see how important the

phenomenon is at Pilgrim... 

It is assumed that an area exists around the "main portion" of plume, where potential property

buyers would be concerned about residual risk.  (The main portion of the plume is defined as

the area where remediation or demolition takes place.) Outside the main plume, contamination

would still be measurable.  Lack of trust in statements by government would translate into loss

in property values.  All things being equal, persons would wish to live as far away from

contaminated areas as possible.  

A spent fuel accident is conservatively estimated to cost from $105 to $488 billion dollars and

result in 8,000 – 24,000 latent cancers from exposure to Cesium-137.  Exposure to other

radionuclides and other resultant diseases, reproductive disorders and birth defects will up the

toll.  
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Currently casks cost about 1 to 2 million dollars per cask.  Pilgrim has approximately 440 tons

of fuel on-site which would cost about $71 million dollars to place into dry cask storage.  In

addition, the licensee will incur the costs of moving the fuel out of the pool as it fills anyway, and

will ultimately need to put the fuel in dry casks for transfer to a long term repository when one

becomes available.  The probability of a spent fuel fire increases yearly with the increase in

spent fuel densely packed in the pool, and with the risk of ever more sophisticated acts of

terrorism increasing.  A rough cost/benefit look at moving spent fuel into secured dry cask

storage shows that this mitigation makes economic sense.  Although in its ER, Entergy has

made vague statements about transferring spent fuel assemblies to dry cask storage in the

future, it has not outlined how and when this will happen.  In a statement to Cape Cod Times,

Pilgrim spokesman David Tarantino has stated that Entergy plans to move assemblies out of

the spent fuel pools to dry casks only on an as-needed basis, to free up space in the pool for

newer spent fuel.  This, and the application’s silence on the issue of future spent fuel storage,

make clear that Entergy has no intention of reconfiguring its pool to low density storage in the

future.  It also makes it unlikely that the plant will take the initiative to store spent fuel in secured

dry cask storage as soon as possible.  It is up to the NRC assure that the public’s interests are

protected and the vote of the Town of Duxbury that re-licensing be opposed unless Safer

storage of spent radioactive fuel rods is required until all spent rods are moved offsite - low

density pool storage and hardened dispersed dry cask storage.  

A plant-specific assessment of the vulnerability of the spent fuel pool to fires caused by

accident or acts of malice is mandated by the NEPA requirement to consider all of the

environmental impacts of the re-licensing and by the 9th Circuit Court’s decision.  In addition,

NRC Regulations (10 CFR 51.53(c) (ii) (L)) call for consideration of severe accident mitigation

alternatives on a plant specific basis if the plant has not already done so.  The spent fuel pool,

although a Category 1 issue for the purposes of normal operations, should have been included

in the Category 2 SAMA analysis of severe accidents in the Applicant’s Environmental Report. 

There is also new information since the Generic Environmental Impact Statement was prepared

that demonstrates the spent fuel is likely to remain on-site longer than anticipated, and is more

vulnerable to fires than had been known.  

Also, it is irrelevant whether the Applicant would have decided on mitigation or not.  It is the

analysis, or “hard look” that is required by NEPA.  “While NEPA does not require agencies to

select particular options, it is intended to ‘foster both informed decision-making and informed

public participation, and thus to ensure the agency does not act upon incomplete information,

only to regret its decision after it is too late to correct’ (citing Louisiana Energy Services

(Claiborne Enrichment Center), CLI-98-3, 47 NRC 77, 88 (1998)).” . . . “if ‘further analysis’ is

called for, that in itself is a valid and meaningful remedy under NEPA.” Duke Energy Corp.,

supra at13. … 
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Given the catastrophic impact to human health and the environment if the spent fuel pool

experiences loss of water due to accident or terrorist attack, and the benefit that could be

achieved at a relatively reasonable cost to the plant operator, mitigation of the existing

vulnerability should at least be considered before the license is renewed.  (PNPS-AC)

Response:  On-site storage of spent nuclear fuel including spent fuel pool accidents is a

Category 1 issue.  The NRC staff’s review of the SAMA analyses will be discussed in Chapter 5

and Appendix G of the SEIS.  These comments provide no new and significant information and,

therefore, will not be evaluated further.

Comment:  First item.  We know that realistic plume modeling assumptions and wind weather

data are key to forecasting and implementing appropriate and effective emergency response

plants and to assess damage afterwards.  We hope you will look and compare, for this

particular site, whether Class A models or Class B models would be the most appropriate way

to detect plume dispersion and whether to compare multiple meteorological towers,

appropriately located in sites in the community, would give a more accurate picture, in our

coastal environment with a varied terrain, than relying simply on the tower on site.  (PNPS-A)

Comment:  Multidimensional plume dispersion models, Class B Models; and multiple

meteorological towers placed in the seven surrounding towns impacted by the sea breeze effect

that were identified by Dr. J.D. Spengler [Carver, Duxbury, Kingston, Pembroke, Plymouth,

Plympton] and towers located appropriately on Cape Cod in consideration of the site specific

meteorological analysis of Cape Cod performed for the Commonwealth by Dr. Bruce Eagan. 

Realistic modeling assumptions and meteorological data are the key to forecasting and

implementing appropriate and effective emergency response plans and assessing damage

afterwards.

Currently, Pilgrim uses Class A plume transport models and relies on weather information from

their onsite meteorological tower.  Neither provides accurate data.

The Class A plume models used incorrectly assumes a steady-state, straight-line plume

transport; although actual wind and weather conditions are variable and complex affected by

sea and lake breezes, terrain, location/clustering of buildings, and variable precipitation.

Pilgrim should use complex Class B models now and from 2012-2032 if the license is extended. 

The on-site Met Tower only tells us what the wind direction is onsite but not what happens to

the plume as it travels offsite.  Therefore Pilgrim should use data from multiple weather stations

now and from 2012-2032, if the license is extended.  (PNPS-AC)

NRC-Pilgrim's Final Supplemental 
 Environmental Impact Statement

Exhibit No. NRC000002 
Pilgrim LR Proceeding 
50-293-LR, 06-848-02-LR



Appendix A

NUREG-1437, Supplement 29 A-44 July 2007

Response:  These comments raise questions regarding the adequacy of various input data and

assumptions (i.e. meteorological data) used in the MACCS2 off-site consequence analysis. 

The MACCS2 analysis will be addressed in Chapter 5 of the SEIS.

Comment:  Pilgrim is located on the coast and the wind is highly variable due to the Sea

Breeze Effect, terrain, buildings, and variation in precipitation/fog patches.  Therefore planning

must be for the entire radius – not simply for those inside one imaginary “relatively narrow

plume.”  (PNPS-AC)

Comment:  In light of NRC and EPA’s Guidance about the use of refined variable trajectory

modeling techniques to provide for more realistic, accurate modeling predictions and site

specific meteorological studies demonstrating the complexity of weather at this site.  Pilgrim

should update to Class B models and multiple weather stations.  (PNPS-AC)

Comment:  A straight line Gaussian model is not applicable here and the applicant should not

rely on weather input data simply from that obtained onsite.  By relying on the steady-state,

straight –line Gaussian model to construct a “key hole” planners are likely to make the wrong

call - send citizens into a plume; tell folks to stay put when should evacuate; or tell them to

evacuate when should shelter.  Class B models must be required if a license extension is

granted for 2012-2032.  Computerized combination weather-radiation monitors are readily

available and also must be required.  (PNPS-AC)

Comment:  The meteorological input to the modeling tool used by Entergy to characterize

weather conditions, and therefore the radiological consequences from a severe accident at the

Pilgrim plant, are inaccurate.

While Pilgrim's Meteorological Monitoring System currently meets applicable Commission

requirements, the ER's straight-line Gaussian plume model to estimate the location and

magnitude of predicted radionuclide concentrations and resultant doses received from a

postulated plant accident is inappropriate for the Pilgrim station.  With the Gaussian plume

model, the speed and direction of prospectively lethal clouds are determined by the initial wind

speed and the direction at the time of release and do not account for variable atmospheric

conditions, whether in time or in space.  Further, the model does not consider terrain effects,

which can significantly affect wind patterns and dispersion/ Variable wind conditions over time

and space, likely in the coastal, hilly terrain are surrounding the Town, makes the resultant

predictions of the movement of lethal airborne materials based on just onsite meteorological

data, with simplistic straight line air quality dispersion models, severely unreliable for evacuation

planning purposes.  (PNPS-AE)

Response:  Emergency planning decisions at Pilgrim would be based on the Pilgrim

Emergency Plan.  10 CFR Part 50.47 requires that the Emergency Plan provide adequate
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methods, systems, and equipment for assessing and monitoring actual or potential off-site

consequences of a radiological emergency condition.  The Pilgrim Emergency Plan, including

meteorological and dose projection capabilities, has been reviewed by the NRC and found to

meet all regulatory requirements.  The comments provide no new and significant information,

and are not within the scope of license renewal under 10 CFR Part 51 and Part 54.  Therefore,

they will not be evaluated further.  

Comment:  The assumptions in the models used by the applicant and the input data put into

those models do not provide credible conclusions regarding emergency response outcomes in

a severe accident.  Nor is there reasonable assurance that the assumptions used by FEMA in

this area have any credibility.  The MACCS2 emergency planning model requires the user to

input the time when notification is given to emergency response officials to initiate protective

actions for the surrounding population; the time at which evacuation begins after notification is

received; and the effective evacuation speed.  However, the model assumes that the population

is out of danger once crossing the 10-mile boundary.  This will not be true in a severe accident

such as a core melt and/or a spent fuel pool accident that leads to a zirconium fire.  Safety and

Security of Commercial Spent Nuclear Fuel Storage Public Report, National Academy of

Sciences, 3 (April, 2005).

In addition, the model does not consider those who cannot evacuate and must shelter. 

Protective actions involve both evacuation and sheltering.  Under some circumstances

evacuation will not be possible for all or a portion of the affected population.  The elderly often

require transportation assistance because they are infirm, cannot drive themselves or have only

one car per household that may not be available in an emergency.

The applicant’s evacuation time input data is from, Pilgrim Station Evacuation Time Estimates

and Traffic Management Plan Update, Revision 5, (November 1998).  However later data is

available.  KLD prepared a later report for Entergy, Pilgrim Nuclear Power Station Development

of Evacuation Time Estimates, KLD TR-382, Revision 6, (October 2004).  The newer KLD study

relies on newer census data and newer roadway geometric data.  The most recent data

available should be used as source material to get the most accurate estimates.

Many of the assumptions and study estimates in the applicant’s source, Pilgrim Station

Evacuation Time Estimates and Traffic Management Plan Update, Revision 5, (November

1998) are faulty.  For example, voluntary evacuation from within the EPZ was estimated to be

50% within a 2-5 mile ring around the reactor, excluding the “key-hole;” and 25% in the annular

ring between the 5-mile boundary of the circle and the 10-mile EPZ boundary.  Shadow

evacuation was not considered.  Special Events, such as the July 4th celebration, were not

considered.  Evacuation time estimates for the EPZ was performed for, “Off-season mid-week,

mid-day in good weather; and summer mid-week, mid-day, good weather.” Using the above

false assumptions, the study describes unrealistically low evacuation time estimates.  Clearly
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there is no guarantee that an accident will not occur on holidays, during the commuter rush

hour, on summer week-ends, or in bad weather.  Emergency planning and a severe accident

analysis should assume the worst case scenario.  (PNPS-AC)

Response:  The commenter raises questions regarding the adequacy of various input data and

assumptions used in the MACCS2 off-site consequence analysis, including: estimated times to

notify emergency response officials and to initiate and complete evacuation, the portion of the

population that does not evacuate, the impacts of a “shadow evacuation” in which persons

outside the evacuation zone voluntarily evacuate, and the impact of transient population.  The

MACCS2 analysis will be addressed in Chapter 5 of the SEIS.

The commenter also states that the severe accident analysis should assume the worst case

scenario.  The staff disagrees.  As stated in the Commission’s Policy Statement on Use of

Probabilistic Risk Assessment Methods in Nuclear Regulatory Activities, PRA evaluations in

support of regulatory decisions should be as realistic as practicable.  Similarly, the Regulatory

Analysis Guidelines of the NRC call for the use of best estimate values. Reliance on best

estimate rather than worst case assumptions in the SAMA analysis is consistent with this

guidance.

Comment:  The sea breeze phenomena are observed at the Pilgrim site.  A sea breeze is a

localized wind that blows from the sea to the land.  It is caused by the temperature difference

when the sea surface is colder than the adjacent land.  Therefore, it usually occurs on relatively

calm, sunny, spring and summer days.  Depending on topography, intensity of solar heating

and pressure gradients, a sea breeze front can penetrate inland from 1(.5 miles) to 15 km (9

miles).  It can occur throughout the year but it occurs most frequently during the spring and

summer months.  On average Pilgrim experiences about 45 sea breeze days during these two

seasons.

Typically onshore component commences about 10:00 AM and can persist to about 4 PM.  The

wind direction changes during the day veering from the north around through the southeast

quadrant by late afternoon.  The intensity of the sea breeze can be measured by the wind

speed and distance of inland penetration.  The intensity of the sea breeze circulation depends

upon solar radiation (which is influenced by cloud cover), sea water temperature, and strength

of the gradient wind flow.  The intensity and effective inland penetration of the sea breeze front

in the near environment of the Pilgrim site are not well characterized.  (PNPS-AC)

Comment:  Coast line orientation and topography strongly influence wind patterns (the

frequency, direction, and strength of onshore winds).  Predominantly in the summer and spring,

a sea breeze onshore component is observed along the Massachusetts coast.  The dominant

sea breeze components are east and east-southeast for Boston-Logan, easterly for Plymouth,

northeast and east-northeast for the Canal site, and east and east-southeast for the Pilgrim
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plant.  This finding suggests that the wind speed and direction at one coastal site would not be

used as a surrogate for other coastal sites.  (PNPS-AC)

Comment:  The meteorological sites available provide limited ability to fully characterize or

model the sea breeze circulation in the vicinity of the Pilgrim Nuclear Power Plant.

Physical modeling of coastal sea breeze circulation patterns is limited by both the number of

meteorological sites in the vicinity of the Pilgrim Plant and the number of parameters monitored. 

William T. Land, Meteorological Analysis of Radiation Releases For the Coastal Areas of the

State of Massachusetts for June 3rd to June 20th 1982 A listing of probable causes resulting in

radiation concentration within the microclimate would include (in order of importance):

1. ONSHORE WINDS: Winds from the east and north moving radiation back toward the land

away from the coast.

2. WIDESPREAD RAINFALL; Rain which could keep radiation in the lower stratosphere and

washout radiation into the ecosystems, food chair and water supplies.

3. COOL DESCENDING AIR; Air which would prohibit radiation from lifting into high altitude

winds which would in turn carry the contaminants at the 18,000 foot level safely out to sea.

4. AIR POLLUTION: Pollution which would give added nuclei for radiation to adhere to thereby

increasing its ability to stay at lower stratospheric levels.

5. FOG: Fog which would give additional hydroscopic nuclei for both pollution and radiation to

coalesce upon.

6. AIR STAGNATION: Stagnation with little or no wind, haze and temperature inversions which

in turn have the ability to trap radiation close to the surface.  (PNPS-AC)

Comment:  Winds along the coast of Massachusetts, and therefore the Town, are significantly

affected by the sea breeze effect, which is critically important in estimating contaminant

exposures in coastal areas.  During moderate to strong wind conditions, such as those

associated with coastal storms, approaching warm fronts, or after the passage of cold fronts,

the wind direction throughout the region should be fairly uniform as would be depicted from one

of Entergy's meteorological towers.  However, abrupt wind direct shifts and wind speed

changes can occur during the passage of such large-scale weather systems throughout the

region.  When wind speed starts to get lighter (e.g., below 5-10 mph), and depending upon the

time of day and season, the terrain also will affect regional wind patterns in a more pronounced

manor.  During the spring and summer months whenever day-to-day large-scale regional
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weather influences are absent (storms and fronts), strong temperature contrasts between the

warmer land and the colder Cape Cod Bay can result in sea breeze conditions on sunny, fair

weather days.  At times, sea breeze influences can penetrate miles inland.  Weaker land

breezes also can occur during other times, particularly at night, when the land surface is colder

than the water body surface.  Shifting wind patterns (including temporary stagnations,

recirculation, and wind flow reversals) can occur during these daily sea and land breeze

conditions, and can persist for several hours.  Any shifting wind patter away from Pilgrim could

produce a different plume trajectory (and resultant concentrations and radiological doses at

specific locations) than what the application depicts.  (PNPS-AE)

Response:  These comments raise questions regarding the adequacy of various input data and

assumptions (i.e. meteorological data) used in the MACCS2 off-site consequence analysis. 

The MACCS2 analysis will be addressed in Chapter 5 of the SEIS.

A.1.7 Comments Concerning Alternative Energy Sources

Comment: ...wind power, solar power, fuel, gas, gas fuel, as far as bringing it into Fall River,

bringing it into Boston Harbor, all of these things are not something that anybody wants to

have...The fact is that we have to have alternative energy and if nuclear is not the safest, then I

think we have to find out what's better and, as we have proposed just about everything, we

have had situations that have caused us to get more and more limited.  I don't think we can

protect ourselves from just about anything that we are dealing with.  (PNPS-V)

Comment:  And I think that when we are talking about fossil fuels, we have to consider that

there is a risk in everything, there is a risk in everything in our environment.  (PNPS-V)

Comment:  We have gone from the point where we were heating our homes with firewood, and

we went to coal, we didn't like that, we went to oil.  We are now into the nuclear age and, as far

as its concerned, I would just like to know and I think perhaps people from some of the, some

of the people who are providing studies is what are the alternatives?  (PNPS-V)

Comment:  Let's have a wind farm out in Nantucket Sound, you are not going to have any

problems there.  There is no NRC to oversee a wind farm because there is no problem with a

wind farm as serious as the problem that exists with the radioactive substances that we are

using today in these reactors.  (PNPS-Z)

Response:  The comments are related to the environmental impacts of alternatives to license

renewal at PNPS.  The GEIS included a discussion of alternative energy sources. 

Environmental impacts associated with various reasonable alternatives to renewal of the PNPS

operating license will be evaluated in Chapter 8 of the SEIS.
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A.1.8 Comments Concerning Monitoring Programs

Comment:  I hope, in that, you will also be looking at the necessity in the future, and actually

now, for better monitoring to assess whether the current environmental monitoring program

reports are reliable and accurate, whether, instead, we need to include more sampling to have

another look at where control and indicator stations are place and also to consider, in the

future, whether it's appropriate to have the licensee get the samples, and have their own labs

analyze the samples and to provide the reports, whether a system would better protect health

and public safety, for 2012-2032, what would you advise?  (PNPS-A)

Comment:  High School Monitoring Project - This system consists of radiological and

meteorological monitoring systems at each of seven high schools [3 in Plymouth; 1 each in

Carver, Kingston, Duxbury and Marshfield].  These on-line monitoring stations are connected by

modem to each other and to MDPH.

Deficiencies:

• This program was initiated by the Governor’s Council on Radiation Protection solely

as a teaching device for the students, not as a monitoring device to protect public

health and safety.  They recognized that this important job could not be left to a

changing collection of teachers, students or janitors, working part-time and not trained

technicians.

• It is overly optimistic to assume that the schools are all coincidentally placed in the

most favorable locations in regard to population density and meteorological conditions.

• The High School monitors, like the Sage, have poor sensitivity to low energy gamma

and beta.  To be protective of public health they should measure gamma, beta and

alpha radiation, at both the high and low energy levels.  For example Iodine-125 is at

the 60 KeV and most iodine’s are less than 100 KeV.

• Calibration and testing of equipment is not adequately and consistently performed.  

(PNPS-AC)

Comment:  The ER must analyze the accuracy and reliability of Pilgrim’s monitoring and

reporting in order to accurately assess what impact Pilgrim actually has had on the environment

and is likely to have in the future.

We contend that in order to have any reasonable assurance that public health and safety will be

protected 2012-2032, the following changes in the monitoring program must occur. 
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Environmental monitoring program must be changed as follows:

• Control stations actually placed outside the area of Pilgrim’s influence - outside

Emergency Planning Zone [EPZ] communities;

• Number and type of samples expanded;

• Split samples provided to an in independent source;

• Analysis and reports performed by an independent laboratory, not one owned by the

applicant; 

• Monitoring wells installed to test for groundwater contamination and migration placed

onsite, especially along the edge of Cape Cod Bay.  Monitoring air emissions modified

to include:

• Off-site releases - upgrade equipment by installing combination weather/ radiation

detection and measurement devices, fix-mounted to provide real-time measurements,

placed in appropriate locations as determined by a site-specific meteorological study;

• On-site monitors upgraded.

Multidimensional plume dispersion models, Class B Models; and multiple meteorological towers

placed in the seven surrounding towns [Carver, Duxbury, Kingston, Pembroke, Plymouth, and

Plympton] and on Cape Cod according to site specific meteorological analysis performed, for

example, for the Commonwealth by Dr. J.D. Spengler and Dr. Bruce Eagan.  (PNPS-AC)

Comment:  Radiation detectors are located at exit points from the plant to measure gaseous

radioactive effluents.  These detectors monitor the gross gamma radiation of gaseous effluents

as they pass by.  These readings are monitored and recorded in the control room, and when

the radiation level approaches release limits, either the effluents can be diverted to another

system for further processing, or the power level of the reactor can be reduced in order to

reduce the amounts of radioactivity produced.  The radiation detectors are sensitive only to the

total amount of radiation impinging on them, they don’t differentiate between one isotope and

another, since there are substantial assumptions regarding short half-lives of isotopes entering

the systems.  One fundamental limitation to measuring gamma radiation levels exiting the plant

ventilation systems is that a small perturbation in the total amount of radiation detected, since

the decay rate is so much lower compared to short half-life isotopes.  In this way, a leak of long

half-life isotope could go undetected by a radiation detector.  The use of chemical and gamma

spectrographic analysis is designed to augment the stack radiation monitoring program.   

(PNPS-AC)
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Comment:  Periodic sampling and analysis techniques are employed to determine the relative

abundance of various isotopes that are being released.  This is very important since the

biological action and possible impact is quite different for different isotopes.  The way this is

carried out is that radioactive effluent is sampled by systems that employ filters and charcoal to

draw air through them.  After a given period of time, the contents of the filters and charcoal are

analyzed by measuring the radioactive decay rate as a function of disintegration energy.  Since

isotopes decay by emitting radiation of characteristic energies, the amount of a given isotope

present in the sample can be estimated by the magnitude of the number of disintegrations at

characteristic energies.  The uncertainties associated with this method are that in general

isotopes emit a spectrum of radiation frequencies, and in a case where there are a large

number of unknown isotopes present in the sample, the energy peaks can overlap for different

species and it may not be possible to assay many isotopes with any accuracy.  Another

problem that can occur is that the efficiency of the charcoal absorber is strongly a function of

relative humidity, so in cases of high humidity, the amount of a given isotope present in the

charcoal may not at all reflect the concentrations in the sampled effluent.  Detectors used to

perform these measurements have non-uniform responses to different energy peaks, and

calibration of these sensitive instruments should be conducted frequently.  Finally, the raw

measurements from these instruments are entered into equations to estimate actual release

rates, so the associated uncertainties may be quite high.  (PNPS-AC)

Comment:  Off-site monitors to measure airborne emission of radionuclides from Pilgrim

include: the Sage System consisting of 14 real-time monitors installed on the edge of Pilgrim’s

property; thermoluminescent docimeters (TLD’s) placed in locations 0 to >15 km from Pilgrim;

real-time monitors placed in a few schools for the sole purpose of educating students.

Sage System [Computerized “Ring” Monitors] – Deficiencies

• The Sage System does not provide any significant protection to the citizens of

Southeastern Massachusetts.  The “NRC Draft Report For Comment On Findings On

Issues Of Off-site Emergency preparedness For the Pilgrim Nuclear Power Station

[NUREG-1438], issued May 1991, expressly noted that MDPH installed this system,

“even though fixed offsite monitors are no longer endorsed by the NRC...”[ page 2-

159].

• Under the agreement with Boston Edison Company [BECO], the previous licensee,

the monitors were installed less than a quarter of a mile from the plant.  Yet, the NRC

has found that monitors closer than 1000 meters [about 2/3 of a mile] would provably

provide inaccurate readings in the event of an accident.

• The agreement included 22 potential monitoring sites, but only 14 have been

installed. Again this is contrary to NRC research on real time monitoring, which
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concluded that using as few as 14 monitors would grossly underestimate the radiation

from narrow emission plumes.

• The monitors are only in a small quadrant behind the plant.  Therefore, there is no

effective monitoring in the directions of Scituate, Marshfield, Duxbury, Kingston, or

much of Plymouth [including the Gurnet, Saquish neck at the end of Duxbury r Beach.

• There are no monitors on Cape Cod.  The Cape is across open water -- nothing to

break up a plume.

• The placement of the Sage monitors effectively ignores the results of wind analysis

done by the Harvard School of Public health, under the direction of Dr. J.D. Spengler

and Dr. G.J. Keeler, May 12, 1988 that described the variability of coastal winds and

that the sea breeze effect brought winds inland > 10 miles.  Also a true ring of

monitors is feasible.  At Seabrook NPS, the Citizens Monitoring Network is installing

monitors on buoys at sea.

• The Sage monitors do not measure high and low let alpha and beta radiation.

• The placement of the Sage monitors effectively ignores the results of wind analysis

done by the Harvard School of Public health, under the direction of Dr. J.D. Spengler

and Dr. G.J. Keeler, May 12, 1988 that described the variability of coastal winds and

that the sea breeze effect brought winds inland > 10 miles.  Also a true ring of

monitors is feasible.  At Seabrook NPS, the Citizens Monitoring Network is installing

monitors on buoys at sea.

• The Sage System lacks software to make sense out of the computer data arriving at

Massachusetts Department of Public Health [MDPH].  The data has not been

systematically graphed, charted or reported to the public.   (PNPS-AC)

Comment:  Plutonium historically have been found in Duxbury Bay sediment samples; Entergy

has attributed the Plutonium to either weapons testing, cross-contamination from their lab’s

glassware or simply lost the sample.

It seems far more likely that the plutonium is from Pilgrim which is visible from Duxbury - rather

than from a Chinese bomb launched thousands of miles away.  It would be coincidental if the

beaker used to test the sample at Entergy’s own lab just happened to be improperly cleaned

and just happened to be contaminated with Plutonium.  It seems coincidental that the next

years’ plutonium sample happened to get lost.  This is one reason Petitioners believe that the

Applicant should not be responsible for its own environmental testing – the samples should be

sent to an independent lab.  (PNPS-AC)
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Comment:  Beginning in July 2002 Pilgrim began to use Entergy's J.A. Fitzpatrick

Environmental Laboratory for analysis of environmental samples.  Petitioners contend, and are

prepared to demonstrate to the ASLB, that results can vary considerably depending on who

analyzes the data and reports the findings.  A clear conflict of interest is present when the

applicant’s own company both analyzes the data and reports the results.  (PNPS-AC)

Comment:  The Radiological Environmental Monitoring Program reports can not be relied upon

to produce accurate data.  The Applicant collects the samples to determine Pilgrim’s

radiological impact on the general public.  The “control stations” are too close to the reactor; in

actuality, they are indicator stations.  Fewer sample media and numbers now are taken than

before; fewer are required.  Since July 2002, the Applicant’s own laboratory analyzes the

samples for radioactivity.  Reports for the NRC and public are prepared by the Applicant,

Entergy.  Finally high deposition of radiation found is attributed by Entergy to sources other than

Pilgrim.   (PNPS-AC)

Comment:  The environmental sampling media collected in the vicinity of PNPS and at distant

locations included air particulate filters, charcoal cartridges, seawater, shellfish, Irish moss,

American lobster, fishes, sediment, milk, cranberries, vegetation, and animal forage.”

The sampling locations are divided into two classes, indicator and control.  Indicator locations

are those that are expected to show effects from Pilgrim operations.  The REMP states that

while the indicator locations are typically within a few kilometers of the plant, the control stations

should be located so as to be outside the influence of Pilgrim Station.  However, many control

stations are too close to Pilgrim - within sight of the reactor and within the official Emergency

Planning Zone Communities, [10 miles or 16 kilometers].  In reality they are indicator stations. 

If radiation is above expected in a sample collected from a "control station" it is attributed to

weapons fallout, not Pilgrim.  Also the location of the “control stations” ignores the fact that

radioactive particulates released to the air from the stack, will be carried by the wind some

distance and deposited some distance from the reactor site –in the control locations.  (PNPS-

AC)

Comment:  Milk, a key indicator, is no longer sampled.  Prior to 2000, milk samples were

obtained from an indicator station, Plymouth County Farm, and from a control station located in

Whitman.  Plymouth County Farm stopped milking cows and since that time Entergy has

claimed that they could not identify any additional milk animals within 5 kilometers [3.1 miles] of

Pilgrim.  Petitioners contend that milk samples > 5 kilometers could be indicator stations. 

Additionally there are farms nearby.  Plymouth Plantation is about 3 and ½ miles from Pilgrim

and has a farm with lactating cows and goats.  The oldest operating dairy farm in the Northeast

is located in Duxbury.  Entergy’s claim that Plymouth Plantation can not provide sufficient milk

has not been proven.  Exactly how much is required, at minimum, for each test? We request

this information to verify with independent laboratories.  (PNPS-AC)
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Comment:  In regard to terrestrial sampling, routine collection and analysis of soil samples was

discontinued; instead they claim that if air sampling showed an early indication of any potential

deposition of radioactivity, follow-up soil sampling could be performed on an as-needed basis. 

However, this assumes that the air monitoring is reliable and accurate.

In the area of marine sampling, the following changes were made.

• A sample of the surface layer of sediment is collected, as opposed to specialized

depth-incremental sampling to 30 cm and subdividing cores into 2 cm increments.

• Standard LLD levels of about 150 to 180 pCikg were established for sediment, as

opposed to the specialized LLDs of 50 pCi/kg.

• Specialized analysis of sediment for plutonium isotopes was removed.

• Sampling of Irish moss, shellfish, and fish was rescheduled to a semiannual period,

as opposed to a specialized quarterly sampling interval.

• Analysis of only the edible portions of shellfish (mussels and clams), as opposed to

specialized additional analysis of the shell portions.

• Standard LLD levels of 130 to 260 pCVkg were established for edible portions of

shellfish, as opposed to specialized LLDs of 5 pCVkg.

Petitioners contend that what was discontinued has resulted in the loss of important data that is

required, "to assess the impact of Pilgrim Station on the environment and on the general

public." And what was discontinued appears to be connected to elevations of radioisotopes in

the environment found in previous years.  (PNPS-AC)

Comment:  I believe we have very, very little data monitoring radiation in the area.  There may

be occasional radiation monitors at the plant but, for instance, in Duxbury, we don't have any

radiation detectors, so I think I hear people say that even during, if we had any kind of an event,

it would be very important for us to know where, if there is a radiation release, where is it going

and is it in fact in Duxbury, or is it in Carver or is it in Plymouth? So I think, as one of the

mitigation things that I would like to very strongly request, is that radiation monitors be put

throughout the area, and many of them.  And it would be, I think, in Pilgrim's interest to have

that because if, as I think they claim, that radiation is not being disseminated around, that would

certainly prove their point.  If there is nothing being measured, then that's great for all of us to

know.  (PNPS-L)
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Comment:  And third, in assessing health, you would look at, as BEIR VII said, to

bioaccumulation and the cumulative effect of health impact by looking at what is documented in

the REMPs of how much radiation has been released, and also pay special attention to what

was stated by Mass. Department of Public Health in a public meeting that Senator Kerry held,

that there is no reason, I can provide the exact quote later, no reason to trust what the licensee

has put into their reports of what has been emitted and "they have emitted far too much than

they should have" including, for example, transgeneric elements such as neptunium.  (PNPS-A)

Comment:  The effects of radiation exposure are cumulative.  Some types of nuclear power

plant emissions stay radioactive for a long time and, because they can enter biological food

chains, those materials can accumulate in the environment and adversely affect public health. 

“If radioactive emissions persist for years, decades or even centuries within the environment,

then even modest reductions in annual discharges may not be sufficient to prevent an

environmental build up of those materials over time.” Estimates of Environmental

Accumulations of radioactivity Resulting from Routine Operation of New England Nuclear

Power Plants (1973-84), Dr. Richard W. England, Mr. Eric Mitchell, p.4, A Report of the Nuclear

Emission Research Project, Whittemore School of Business and Economics, University of New

Hampshire, Durham, N.H., August 1987.

It is known for example that the following radionuclides have been released from Pilgrim into

neighboring communities: plutonium 239 (half life 24,400 years); neptunium 236 or 237 (half life

ranging from 120,000 years -2.1 million years); cesium 137 (half life 30.2 years); strontium 90

(half life 28.5 years); tritium (half life 12.3 years), and xenon (half life 9.17 hours).  Xenon

transforms after its emission into cesium 135, which persists almost indefinitely in the

environment.  Examples of previous releases have been reported in the Annual Radiological

Environmental Monitoring Program Reports [REMP].  These releases include substances that

will remain active in the local environment for the foreseeable future and should be taken into

account when actual on-going doses to the public are evaluated.  (PNPS-AC)

Comment:  We would like to submit that if Applicant, NRC or current MDPH spokespersons

dispute a causal link between the radiation released by Pilgrim and the cancers seen in its

neighboring towns, the current systems in place to monitor releases are inadequate and must

be improved if re-licensing is to be considered.  The Comments to the Southeastern

Massachusetts Leukemia Study made by Dr. Richard Clapp illustrate this point: I would like to

reiterate a point that Drs. Knorr and Morris [Massachusetts Department of Public Health

epidemiologists, authors of the Southeastern Massachusetts Health Study] made to you in one

of their memoranda, e.g., that the emissions data provided by the utility are not reliable.  I have

had numerous discussions with individuals in the Department of Public health as well as

colleagues who previously worked in a job monitoring worker exposure to Pilgrim contractors in

the mid-1970’s.  From these discussions, I am convinced that the actual emissions were

considerably worse than what has appeared in public documents and has been available to
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researchers to date.  In particular, there were transuranic isotopes released that should never

have been emitted to the general environment.” Richard C. Clapp, MPH,Sc,D., Statement

before the Southeastern Massachusetts health Study Review Committee, (June 26, 1992).  In

the years since that statement was made, the quality of the environmental monitoring by Pilgrim

has, if anything, decreased.  (PNPS-AC)

Comment:  The public can not be required to prove a causal link between the radiation

released and the statistically significant increase in cancers if there is no effective monitoring

system in place to measure those releases nor can the Applicant claim that a causal link does

not exist.

As stated previously, the system in place to monitor off-site radiological releases at Pilgrim is

inadequate.  Although there are documented increases in radiation-linked cancers in the

communities around the plant, this aging plant does not use monitors which would allow state

or federal authorities to confidently measure radiation releases.  Some of the deficiencies of the

monitoring system currently used by Pilgrim are described in the following section, as well as

needed improvements that need to be made to the Pilgrim environmental monitoring program. 

(PNPS-AC)

Comment:  Pilgrim began operations in 1972 with defective fuel.  The Massachusetts

Department of Public Health’s Southeastern Massachusetts Health Study 1978-1986 stated,

“Pilgrim, which began operations in 1972, had a history of emissions during the 1970s that were

above currently acceptable EPA guidelines as a result of a fuel rod problem.” Southeastern

Massachusetts Health Study 1978-1986, Morris M.S., Knorr R.S., Executive Summary,

Massachusetts Department of Health (October, 1990).

In the March 2005 and April 2006 Pilgrim SALP (Systematic Assessment of License

Performance, performed by the NRC) Reports, NRC Resident Inspector, William Raymond,

stated that Pilgrim operated in 2004 and 2005 with defective radioactive fuel – that is, fuel with

perforated cladding.  We do not have information one way or another whether defective fuel

was used in other previous years.  Fuel cladding provides the first barrier to prevent radiation

from getting out and harming workers and the public.  Degraded fuel is an on going issue for

the industry.  NRC Commissioner Merrifield has admitted nearly 1/3 reactors now have failed

fuel, and the trend is increasing, not decreasing.  Briefing on Nuclear Fuel Performance,

Transcript, p.4, (February 24, 2005), http://www.nrc.gov.

Use of degraded fuel will increase exposure to both the public and workers.  For example,

according to the NRC, “a plant operating with 0.125 percent pin-hole fuel cladding defects

showed a general five-fold increase in whole-body radiation exposure rates in some areas of

the plant when compared to a sister plant with high-integrity fuel (<0.01 percent leaks).  Around

certain plant systems the degraded fuel may elevate radiation exposure rates even more.”
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United States Nuclear Regulatory Commission, Information Notice No. 87-39, Control Of Hot

Particle Contamination At Nuclear plants, (August 21, 1987).  (PNPS-AC)

Comment:  If radioactivity is discovered that could be attributed to Pilgrim, the response is to

attribute the contamination to other sources and/or request NRC to change the monitoring

requirements.

Example, Milk: Milk historically showed elevated levels of contamination.  However as

mentioned above milk is no longer tested, although lactating animals are available in the area at

Plymouth Plantation approximately less than 5 miles away and at a dairy farm in Duxbury,

within the Emergency Planning Zone.

Previously milk was tested in farms near Pilgrim and at a control station in Whitman, 22 miles

away.  The Radiological Environmental Monitoring Program Report (REMP) for 1980 noted that,

at the farms around Pilgrim, “the measured average concentration of both Cesium-137 and Sr-

90 were respectively 10,000 and 1,000,000 times in excess of the concentrations expected to

be present…” and went on to say that this “is unquestionably due to atmosphere testing.” The

effort to blame the increase on “atmosphere fallout” ignores a critical fact – no similar increase

was experienced at the control station in Whitman.

The 1982 REMP report stated that the highest mean value occurred at the Kings Residence,

located < 5 miles from Pilgrim, in late June 1982.  There were concentrations greater than

1,000,000 times in excess of the concentration expected.  The report, written by Tom Sowden

[who continues to work in this area at PNPS] stated,

It is not uncommon to find marked increase of Cs-137 associated with the cow’s pregnancy,

and this was most likely the cause.

However the large animal expert at Tufts Veterinarian School was of a different opinion.  He

stated that,

Cows normally do not lactate during pregnancy.  And, an animal can not produce Cs-137 on

their own.  It (Cs-137) must be introduced into the cows system from an environmental source. 

The cow would have to ingest it in some way.”  (PNPS-AC)

Comment:  TLD’s - Thermoluminescent dosimeters placed in offsite locations ranging from 1

km (.6 miles) to > 15 km (9.3 miles) to measure gamma radiation levels.  These devices are

passive in as much as they must be in place for a period of time [3 months] and then brought

back to the laboratory to determine the amount of radiation the device received at that location

for that period of time.
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Deficiencies TLD’s

• TLD’s provide only an average figure, and increases of potential significance can be

masked by lower than average readings during other parts of the month.  Biological

impact occurs on a daily basis.

• TLD’s can only read to a maximum threshold, that is, like a film badge they can only

read so high.

 • TLD’s do not read high or low let alpha and beta.

• Dr. Hoffman, at Penn State, did an analysis of TLD’s and concluded they provided

poor sensitivity to Zenon 133.  He said it took about 85 hours at maximum

concentration before anything showed up and that even then the amount was

underestimated by a factor of around 20.  (PNPS-AC)

Comment:  Entergy states that "[v]ery low levels of radioactivity may be released in plant

effluents if they meet the limits specified by NRC's regulations.  These releases are closely

monitored and evaluated for compliance with the NRC restrictions in accordance with the PNPS

Offsite Dose Calculation Model."  This implies that there will be no danger to public health from

routine releases since they will be monitored and will not exceed federal limits.  However, the

system in place to monitor radiological releases at Pilgrim is inadequate and could result in a

health hazards to residents in the Town and neighboring areas.  (PNPS-AE)

Comment:  These communities are also downwind from the Camel Electric Plant and there has

been significant pesticide use in the agriculture.  So, we have been exposed and will continue to

be exposed to a multiplicity of toxins that will work together.  Also, no one denied the fact that

1982, when Pilgrim had a severe accident of blowing its filters, that that damaging effect is still

here.  Many of what never should been released radionuclides, with long half lives, are still in

our environment.  (PNPS-N)

Response:  The comments relate to monitoring of radiological effluents at Pilgrim.  As required

by NRC regulations, the amounts of radioactive isotopes released from Pilgrim in liquid and

gaseous effluents are constantly monitored and recorded by Entergy.  The meteorological

conditions at the site also are constantly monitored and recorded.  Health physics experts from

NRC’s Region I office routinely inspect these monitoring programs to ensure that they are being

properly implemented.  All of this information is fed into calculational models that estimate the

amount of radiation dose a member of the public might receive.  The calculational models are in

the ODCM and have been reviewed and approved by the NRC.  These models include

estimates of dose from internally deposited radioactive isotopes as well as direct radiation

exposure.  In addition, Entergy conducts an environmental radiological monitoring program in
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the area around Pilgrim.  This program has also been reviewed and approved by the NRC and

is inspected by the health physics experts from NRC’s Region I office.  In addition, changes to

the program, such as the decision to suspend milk sampling because a large enough sample

size is not available, are also reviewed by the NRC as part of the inspection program.  The

environmental radiological monitoring program samples and measures the amount of

radioactive isotopes in the air, water, soil, agricultural products, shoreline sediments, and

aquatic biota and measures direct radiation from the plant using thermoluminescent dosimeters

(TLDs).  The NRC finds the use of TLDs for the purpose of routine monitoring around nuclear

power plants to be acceptable.  This program confirms that the levels of radioactive isotopes in

the environment that are predicted by the computer dose models.  This program will also

identify any radionuclides that may be accumulating in the environment around Pilgrim.    

Licensees also must participate in an interlaboratory comparison program, which provides an

independent check of the accuracy and precision of environmental measurements.  The

quality assurance laboratories for J.A. Fitzpatrick Laboratory are Analytics, Incorporated in

Atlanta, Georgia, and the U.S. Department of Commerce’s National Institute of Standards and

Technology in Gaithersburg, Maryland.  Also, the Massachusetts Department of Public Health

conducts an environmental radiological monitoring program around Pilgrim.

As part of the review of the license renewal application for Pilgrim, the NRC will review the

annual radiological effluent reports and the annual environmental radiological monitoring reports

for the last several years at Pilgrim.  All of these reports are available to the public on the NRC’s

ADAMS document retrieval system.  The NRC will also review information from the

Commonwealth’s monitoring program.

While Pilgrim may have experienced significant fuel defects and released transuranic

radioisotopes earlier in plant operation, NRC believes that the recent effluent reports are the

best source of information to help estimate the amount of each type and total amount of

radioactive materials that will be released from the plant during the license renewal period. 

Chapters 2 and 4 of the SEIS will address NRC’s assessment of the radiological effluents and

impacts that are expected during the license renewal period.

Comment:  The EIS should also catalogue other (i.e., non-thermal) pollutant discharges by

Pilgrim Station and assess their environmental effects.  These other pollutants may include

chlorine or other biocides, copper, radionuclide, metals, or other contaminants.  Again, EPA has

information on some of these pollutants in its NPDES permit files, but the NRC could update

this information as needed and likely has more information regarding radionuclides or better

access to such information than EPA does.  (PNPS-AG)

Response:  The National Pollutant Discharge Elimination System (NPDES) permit, which is

issued by EPA, designates the chemicals, such as biocides and metals, and the amounts of
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those chemicals that are allowed to be released by Pilgrim.  NRC will review the NPDES permit

as part of its evaluation of the potential environmental impacts of license renewal for the

purposes of NEPA.  These impacts will be discussed in Chapters 2 and 4 of the SEIS.  In

addition, Chapters 2 and 4 of the SEIS will include NRC’s assessment of radiological effluents

and impacts that are expected during the license renewal period.

| Part II.  Comments Received on the Draft SEIS
|

| Pursuant to 10 CFR Part 51, the staff transmitted the Generic Environmental Impact Statement

| for License Renewal of Nuclear Plants, Regarding Pilgrim Nuclear Power Station, Draft Report

| for Comment (NUREG-1437, Supplement 29, referred to as the draft SEIS) to Federal, State,

| Native American Tribal, and local government agencies as well as interested members of the

| public.  As part of the process to solicit public comments on the DSEIS, the staff:

|

| • placed a copy of the DSEIS in the NRC’s electronic Public Document Room, its license

| renewal website, Plymouth Public Library, Duxbury Free Library and Kingston Public

| Library, 

|

| • sent copies of the DSEIS to the applicant, members of the public who requested copies,

| and certain Federal, State, Native American Tribal, and local agencies, 

|

| • published a notice of availability of the DSEIS in the Federal Register on 

| December 14, 2006, (71 FR 75280),

|

| • issued press releases and public announcements such as advertisements in local

| newspapers and postings in public places announcing the issuance of the DSEIS, the

| public meetings, and instructions on how to comment on the DSEIS,

|

| • held public meetings in Plymouth, Massachusetts, on January 24, 2007, to describe the

| results of the environmental review and answer related questions,

|

| • established an e-mail address to receive comments on the DSEIS through the Internet.

|

| During the DSEIS comment period, the staff received a total of 21 written sets of comments. 

| Eighteen commenters spoke during the public meetings.  The staff reviewed the public meeting

| transcripts and the comment letters that are part of the docket file for the application, all of

| which are available in the NRC’s Agencywide Documents Access Management System

(ADAMS).  ADAMS is accessible at http://www.nrc.gov/reading-rm/adams.html.  The ADAMS|

| accession number for the public meeting summary, which includes the complete meeting

| transcripts, is ML070590260.  Appendix A, Part II, Section A.2, contains a summary of the
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comments and the staff’s responses.  Appendix A, Part II, Section A.3, contains the comment |

letters and a summary of the transcripts. |

|

Each comment identified by the staff was assigned a specific commenter identifier (marker). |

That identifier is typed in the letter’s margin at the beginning of the comment discussion.  |

|
Table A-2.  Individuals Providing Comments During Public Meetings and Comment Period |

||

Commenter |
ID |

Commenter Affiliation (If Stated) Comment Source |||

PNPS-D-A Sherwood Martinelli Stakeholder for Pilgrim Nuclear Reactor Written Comments ||||

PNPS-D-B Joan Bartlett Local resident Written Comments ||||

PNPS-D-C Lilias Cingolani Local Resident Afternoon Public Meeting ||||

PNPS-D-D Mary Lampert Pilgrim Watch Afternoon Public Meeting ||||

PNPS-D-E Joyce McMahon Massachusetts Affordable Reliable Electric |||
Alliance |

Afternoon Public Meeting |

PNPS-D-F Robert Ruddock Associated Industries of Massachusetts Afternoon Public Meeting ||||

PNPS-D-G Rebecca Chin Former Chairman of the Duxbury Board of |||
Health |

Afternoon Public Meeting |

PNPS-D-H John Stobierski South Shore Chamber of Commerce Afternoon Public Meeting ||||

PNPS-D-I Pine duBois Jones River Watershed Association Afternoon Public Meeting ||||

PNPS-D-J Ben Morgan Local Resident Afternoon Public Meeting ||||

PNPS-D-K Heidi Mayo Local Resident Afternoon Public Meeting ||||

PNPS-D-L Arthur Gast Former Member Nuclear Matters |||
Committee |

Afternoon Public Meeting |

PNPS-D-M Mary Lampert Pilgrim Watch Afternoon Public Meeting ||||

PNPS-D-N Bob Haynes Massachusetts AFL-CIO Evening Public Meeting ||||

PNPS-D-O Gary Sullivan Pilgrim Nuclear Power Plant Evening Public Meeting ||||

PNPS-D-P Joyce McMahon Massachusetts Affordable Reliable Electric |||
Alliance |

Evening Public Meeting |

PNPS-D-Q Mary Lampert Pilgrim Watch Evening Public Meeting ||||

PNPS-D-R Bill Harris Local Business Owner Evening Public Meeting ||||

PNPS-D-S Brian Thurber Clean Water Action Evening Public Meeting ||||

PNPS-D-T Michael Scherer Normandeau Associates Evening Public Meeting ||||

|
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| Table A-2. (Contd)

||

| Commenter

| ID

||| Commenter Affiliation (If Stated) Comment Source

|||| PNPS-D-U Richard Rothstein Plymouth Resident Evening Public Meeting

|||| PNPS-D-V Bill Stone Plymouth Resident Evening Public Meeting

|||| PNPS-D-W Kevin Craig Evening Public Meeting

|||| PNPS-D-X Rebecca Hall Previous Plymouth Resident Written Comments

|||| PNPS-D-Y Malcom MacNaught Duxbury Resident Written Comments

|||| PNPS-D-Z Heidi Mayo Local Resident Written Comments

|||| PNPS-D-AA Lilias Cingolani Local Resident Written Comments

|||| PNPS-D-BB Joseph A. Marino Local Resident Written Comments

||| PNPS-D-CC Rebecca Chin Former Chairman of the Duxbury Board of
| Health
| Written Comments

|||| PNPS-D-DD Millie Morrisson Duxbury MA Nuclear Advisory Committee Written Comments

|||| PNPS-D-EE Mary Lampert Pilgrim Watch Written Comments

|||| PNPS-D-FF Frank Gorke Environment Massachusetts Written Comments

|||| PNPS-D-GG Alyssa Schuren Toxics Action Center Written Comments

|||| PNPS-D-HH Martha Coakley Massachusetts Attorney General Written Comments

||| PNPS-D-II Robert S. Knorr Massachusetts Department of Public
| Health
| Written Comments

|||| PNPS-D-JJ Paul E. McCormack Local Resident Written Comments

|||| PNPS-D-KK Brian Thurber Clean Water Action Written Comments

|||| PNPS-D-LL Diana Woebcke Massachusetts Resident Written Comments

|||| PNPS-D-MM Stephen J. Bethay Entergy Nuclear Operations, Inc. Written Comments
|

|||| PNPS-D-NN Pine duBois Jones River Watershed Association Written Comments

|||| PNPS-D-OO Robert W. Varney Regional Administrator, USEPA Region I Written Comments

|||| PNPS-D-PP Mary Osborn Written Comments

|

|

|
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A.2 Comments and Responses |

|

Comments and responses in this section are grouped in the following categories: |

|

A.2.1 Comments Concerning the License Renewal Process A-63 |

A.2.2 Comments in Support of License Renewal at Pilgrim Nuclear |

Power Station A-69 |

A.2.3 Comments in Opposition of License Renewal at Pilgrim |

Nuclear Power Station A-72 |

A.2.4 Comments Concerning Surface-Water Quality, Hydrology, |

Groundwater, and Uses Issues A-75 |

A.2.5 Comments Concerning Aquatic Ecology, Terrestrial Ecology, |

General Ecology, and Threatened and Endangered Species Issues A-77 |

A.2.6 Comments Concerning Human Health Issues A-112 |

A.2.7 Comments Concerning Socioeconomic Issues A-125 |

A.2.8 Comments Concerning Land Use Issues A-127 |

A.2.9 Comments Concerning Postulated Accidents A-129 |

A.2.10 Comments Concerning Uranium Fuel Cycle and Waste |

Management Issues A-140 |

A.2.11 Comments Concerning Alternatives A-161 |

A.2.12 Comments Concerning Editorial Issues A-166 |

A.2.13 Comments Concerning Decommissioning Issues A-183 |

A.2.14 Comments Outside the Scope of the Environmental Review |

for License Renewal: Safeguards and Security; Operational |

Safety; Aging Management; Need for Power; and Energy Costs A-185 |

|

|

A.2.1 Comments Concerning the License Renewal Process |

|

Comment:  And I want to say, you know, that this is a wonderful opportunity, this civic |

engagement, the opportunity to speak in public about things that are so important to us and for |

somebody that has represented workers for 30 years here in the Commonwealth of |

Massachusetts, this is a good example, a good relationship with the company, and the union |

and the workers, doing good work for the community, so please relicense the Pilgrim Nuclear |

Power Station for the benefit of the community. Thank you very much. (PNPS-D-N) |

|

Response:  This comment is supportive of the license renewal process but do not provide any |

new information. Therefore, no changes have been made to the SEIS. |

|

|
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| Comment:  I'm going to try to limit my comments to what the NRC has done, what the staff

| have done specifically about the generic environmental impact statement because I don't think

| that this is an issue of whether the plant should be open or closed in the future, I think it's an

| issue of whether this statement has been adequately prepared, and whether all the issues have

| been adequately studied and whether there should be additional work done in terms of

| protecting the plant, so let's try to keep it at that level. 

|

| I don't get this thing that's repeated often in the study which is there is no new information. It's

| repeated in several sections that specifically concern me because I see new information and

| the two sections of the report where I don't see acknowledgment of new and significant

| information that concern me is, one, the section that deals with the environmental impact of the

| fuel cycle's radioactive waste and the second section is the environmental impact postulated

| accidents. There are fixable issues here, even given the new information that I believe exists,

| but what the NRC needs to do, I believe, is expose these issues and then force resolution of the

| issues.  (PNPS-D-W)

|

| Response:  The NRC staff determines whether an issue is new and significant after a thorough

| evaluation of the issue.  New and significant information would involve an environmental issue

| that was not covered in the generic environmental impact statement for license renewal (GEIS)

| or codified in NRC’s regulations.  It could also be information that was considered in the

| analyses summarized in the GEIS but that leads to a finding of environmental impact that is

| different from the finding presented in the GEIS (and codified in 10 CFR Part 51). 

|

| In addition, a number of issues are specifically precluded from consideration in the

| environmental review process. Two of these issues are the operational issues that require 

| separate National Environmental Policy Act (NEPA) reviews (such as an independent spent fuel

| storage installation and site-specific spent fuel storage and disposal). The fact that these issues

| are outside of the scope of the PNPS SEIS does not mean that they are not being or have not

| been evaluated. They have or will be evaluated in a separate action. The Nuclear Waste Policy

| Act (NWPA) establishes the Federal government’s responsibility to provide a place for the

| permanent disposal of high-level radioactive waste and spent nuclear fuel and the generators’

| responsibility to bear the costs of permanent disposal. The NWPA authorizes and requires the

| U.S. Department of Energy (DOE) to locate and build a permanent repository and an interim

| storage facility and develop a transportation system to safely link nuclear plants to the

| repository and interim storage facility. Until a permanent disposal facility is operational, the

| NRC’s Waste Confidence Rule, found in 10 CFR 51.23, states that “the Commission has made

| a generic determination that, if necessary, spent fuel generated in any reactor can be stored

| safely and without significant environmental impacts for at least 30 years beyond the licensed

| life for operation (which may include the term of a revised or renewed license) of that reactor at

| its spent fuel storage basin or at either onsite or offsite independent spent fuel storage

| installations. Further, the Commission believes there is reasonable assurance that at least one
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mined geologic repository will be available within the first quarter of the twenty-first century, and |

sufficient repository capacity will be available within 30 years beyond the licensed life for |

operation of any reactor to dispose of the commercial high-level waste and spent fuel |

originating in such reactor and generated up to that time.” |

|

In response to the second portion of the comment, the PNPS SEIS does address postulated |

accidents. However, incidents resulting from terrorist attacks are not considered postulated |

accidents and are outside the scope of the environmental review. The NRC and other Federal |

agencies have heightened vigilance and implemented initiatives to evaluate and respond to |

possible threats posed by terrorists, including the use of aircraft against commercial nuclear |

power facilities and independent spent fuel storage installations. |

|

Comment:  Evacuation Plans have been removed from Kingston Public Library—the only |

documents relative to nuclear power are the NRC newsletters. This is not acceptable.  (PNPS- |

D-NN) |

|

Response:  The comment is noted.  In lieu of maintaining emergency public information at the |

Kingston’s town library, Entergy has opted to distribute emergency public information, including |

evacuation plans, using the following methods: |

|

1.  Emergency Public Information Calendar |

|

The Emergency Public Information Calendar is distributed annually by direct mail to |

residents within the 10-mile EPZ.  The calendars include informational cards, which can be |

filled out by individuals who need special assistance.  A list of such individuals, e.g., |

hearing-impaired, handicapped, or physically impaired, is maintained by the Kingston |

Emergency Management Director. |

|

2. Emergency Public Information Placard |

|

To ensure the transient population is made aware of emergency information, the |

Emergency Public Information Placard is posted in public and recreational areas such as |

parks, campgrounds, beaches, marinas and tourist attractions.  Some specific locations in |

the Town of Kinston where Emergency Public Information Placards are being maintained |

include the following locations: (1) Stop & Shop/Summer Hill Plaza; (2) Hannaford |

Supermarket & Pharmacy/Kingsbury Plaza ; (3) Camp Norse; (4) Camp Mishannock; (5) |

Town Landing; (6) Gray’s Beach; (7) Fire/EMS Station — Pembroke Street; (8) Fire/EMS |

Station — Smith Lane; (9) Emergency Operations Center (EOC); (10) Town House; (11) |

Police Station; (12) Independence Mall (Management Office); (13) Department of Streets, |

Trees & Parks; (14) Senior Center; and (15) Post Office. |

|
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| 3. Verizon Plymouth/Marshfield/Duxbury/Kinqston/Carver/Plympton Telephone Directory

|

|      The Verizon Plymouth/Marshfield/Duxbury/Kingston/Carver/Plympton telephone directory      

| includes an emergency information notice for the permanent and transient populations.

|

| The above excerpt was taken from Part G, Public Information in the Town of Kingston

| Radiological Emergency Response Plan for Pilgrim Nuclear Power Station (revision 12, dated

| 07/2006).

|

| Comment:  Raw data and original reports are needed to provide independent evaluation of the

| conclusions reached by the staff. JRWA was not provided with monitoring data and reports, and

| found it was dissatisfied with the synopsis of data provided in the SEIS. When multiple reports

| were available, general data reporting did not seem to agree (i.e. Szal and Pilgrim Report #61).

| We request that raw data and the monitoring reports required by the NPDES permit be made

| available. We request that these documents be on deposit at local libraries, and/or that they be

| made available on-line. JRWA does not present itself as an expert on any of these matters.

| However, we were limited in our ability to get assistance for review and investigation given that

| we only had the conclusions of others to evaluate. Although the SEIS is instructive, conclusions

| made are impossible to evaluate without the benefit of the original material. As studies and

| reports are produced, we request a public repository contain information, monitoring data and

| environmental impact assessments of whatever nature, relative to PNPS.  (PNPS-D-NN)

|

| Response:  All raw data and original reports that were used in the preparation of the SEIS are

| referenced in the SEIS and/or the Site Audit Summary Report, which can be found in the NRC's

| Agencywide Documents Access and Management System (ADAMS) under Accession No.

| ML06270305.

|

| Comment:  Finally, the Staff should confirm that under NEPA, the Staff is precluded from

| issuing a permit for renewed operation of the Pilgrim nuclear power plant unless and until the

| results of the rulemaking proceeding have been taken into account in the Pilgrim license

| renewal case. (PNPS-D-HH)

|

| Response:  The comment is related to the Massachusetts Attorney General (MassAG) petition

| for rulemaking regarding the evaluation of environmental impacts of severe spent fuel pool

| accidents.  Information regarding the MassAG’s rulemaking petition, can be found at the

| following NRC website: 

| http://ruleforum.llnl.gov/cgi-bin/rulemake?source=prm5110&st=petitions-a.  Currently, on site

| spent fuel storage is considered a Category 1 issue, which was evaluated in the GEIS, 
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NUREG-1437.  In addition, the NRC staff did not find any new and significant information that |

would call the Category 1 issue, raised by the MassAG, into question.  Therefore, no changes |

have been made to the SEIS. |

|

NEPA does not preclude the NRC from renewing an operating license while a petition for |

rulemaking is pending.  While this petition for rulemaking is under review by the Commission, it |

is the NRC’s policy to continue the license renewal process, as set forth in 10 CFR Parts 51 |

and 54.  If the Commission decides to change or rescind regulations regarding the review of |

on-site spent fuel pool storage during the license renewal review, as a result of the rulemaking |

petition, affected licensees would have to comply.  Until such direction from the Commission is |

given to the staff, no changes to the license renewal process will be implemented.  Therefore, |

no changes have been made to the SEIS. |

|

Comment:  …the conclusion that the impacts are small, excepting for two species of fish, I feel |

result from two parts, one, by ignoring and misinterpreting new and significant information; |

second, by assuming the rules that were largely put in place in the 1970s currently and in the |

future are protected of public health and safety, are being followed to the T by the licensee and |

the NRC is assuring that it is. (PNPS-D-D) |

|

Comment:  NRC’s conclusion results from ignoring new and significant information pertaining |

to Pilgrim that has occurred since NUREG – 1437 (GEIS) was written in 1996; and incorrectly |

assuming current NRC regulations are being met by the licensee and that the regulations, |

themselves, reflect current realities and are protective of public health and safety. |

(PNPS-D-EE) |

|

Response:  These comments disagree with the staff’s analysis approach and relates to the |

search for new and significant information during the environmental review.  The environmental |

review was conducted in accordance with NUREG-1555, Supplement 1, Environmental |

Standard Review Plan Supplement 1: Operating License Renewal and the 10 Code of Federal |

Regulations Part 51. |

|

The NRC staff collected and reviewed information provided by the following: Entergy, various |

federal and state agencies, and mandated public comment periods.  The staff reviewed the |

information collected to determine if there was any new and significant information related to |

NUREG-1437, Generic Environmental Impact Statement for License Renewal of Nuclear |

Plants, Category 1, Category 2, or noncategorized issues applicable to PNPS.  During the |

course of the environmental review, no new and significant information was identified for any |

Category 1, 2 , or noncategorized issues applicable to the Pilgrim site.  This comment provides |

no new and significant information; therefore, no changes have been made to the SEIS. |

|

|
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| Comment:  When management at Pilgrim and other plants have been unable to meet safety

| criteria and 10 CFR rules, they have been granted exclusions, or the NRC issues general issue

| notices that then excuse all reactors from solving a given issue...there are currently 1,000's of

| these in existence. (PNPS-D-A)

|

| Response:  The comment is related to the ability of licensees to request exemptions of various

| NRC licensing requirements.  10 CFR Part 50.12, provides the NRC requirements on how

| licensees may obtain an exemption.  The comment provides no new and significant information. 

| Therefore, no changes have been made to the SEIS. 

|

| Comment:  I don’t understand why the NRC doesn’t require a license extension to be

| contingent on updating the plant to today’s available technology instead of a patch work

| approach.  (PNPS-D-Y)

|

| Response:  It is assumed that this comment is in reference to the PNPS cooling system.  NRC

| regulations require Entergy to comply with the Clean Water Act and the associated

| requirements imposed by USEPA Region I as part of their NPDES permit.  However, NRC does

| not have delegated authority under the Clean Water Act to mandate mitigation measures

| associated with aquatic matters, specifically mitigation measures associated with PNPS's once-

| through cooling system. NRC, through development of the SEIS, analyzes the potential impacts

| of extending the plant’s operating license.  Therefore, making a license extension contingent on

| updating the plant to today’s best technology available is outside the scope of the SEIS.

|

| A.2.2 Comments in Support of License Renewal at Pilgrim Nuclear Power

| Station
|

| Comment:  Mass AREA and its members fully support a license extension for the Pilgrim

| Nuclear Power Plan. On a typical day, Pilgrim provides seven to nine percent of the

| Commonwealth's electricity. Without it, Massachusetts and the region as a whole could face

| power supply shortages, including rolling blackouts, a lot sooner than predicted of next year. 

|

| Perhaps one of the most important issues that led Mass AREA to support a license extension

| for Pilgrim is the fact that the plant operates safely and continuously earns the NRC's highest

| safety rating of green. We also know that NRC staffers are on-site at the plant each and every

| day overseeing operations and helping to maintain a safe and secure environment. 

|

| The production and distribution of electricity, whatever the source, is inherently a challenging

| safety issues, yet nuclear power has proven safe. In 50 years of commercial operations, there

| has never been a radiological death at any U.S. nuclear plant. (PNPS-D-E, PNPS-D-P)

|

|
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Comment:  Opponents of the Pilgrim Power Plant often say we will be better off if the |

generator was decommissioned. However, the baseload power that would replace Pilgrim |

would most likely come from sources that are more expensive, far more polluting or both. At |

this time, wind and other renewable energy technologies simply can not generate the massive |

baseload power that would be needed were Pilgrim to cease operations. Moreover, the |

electricity that Pilgrim supplies is created without generating any greenhouse gas emissions |

and therefore it does not contribute to global warming. |

|

Pilgrim also mitigates the production of hundreds of tons of sulfur dioxide and nitrogen oxides, |

chemicals which are harmful to human health, especially among children and the elderly, these |

health and environmental benefits alone are enough argument for renewing Pilgrim's license to |

produce power.  (PNPS-D-E, PNPS-D-P) |

|

Comment:  In summary, Mass AREA has weighed all of the environmental, economic and |

energy supply traits of Pilgrim, particularly its long record of safety, and concluded that the |

Pilgrim Nuclear Power Plant is vital to the region, state and local economy for three reasons, its |

environmentally sound operations, its economic contribution to the local community through the |

provision of jobs and purchase of goods and services and its provision of reliable, low cost |

electricity. Mass AREA encourages the NRC to grant Entergy's Pilgrim station an extension of |

its license so that it can continue to safely operate for an additional 20 years.  (PNPS-D-E, |

PNPS-D-P) |

|

Comment:  In addition, the critical role Pilgrim plays in supply and diversity, its role in producing |

electricity without air pollutants and laudatory, no pollution contributes to the state's goal of |

reducing greenhouse gas emissions. Achieving these goals will have some cost impacts on all |

consumers, but it's great to know that Pilgrim station provides economical electricity without a |

carbon footprint. Pilgrim also contributes to meeting and sustaining the electricity supply, as our |

demand grows on average of about two percent a year compounded.  (PNPS-D-F) |

|

Comment:  With that as context, AIM believes that the draft environmental impact statement |

adequately complies with the requirements of the act, AIM urges the commission to adopt the |

recommendation of the report to continue consideration of relicensing. Given Pilgrim's positive |

contributions to the reliability, supply and cost of electricity in this state and its significant |

environmental benefit, we also would urge the commission to in fact relicense this plant. |

(PNPS-D-F) |

|

Comment:  I am here representing the South Shore Chamber of Commerce, which is an |

independent association of 2,000 businesses, including health care and educational institutions |

and nonprofit organizations in the communities from Boston to Plymouth, we are the largest |

chamber of commerce in Massachusetts. We are an association of business people who are |

committed to the economic health and the quality of life of the communities that we serve. |
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| After evaluating the plant and its contributions to our region, its economic impact, the

| employment base, its environmental record, the addition, the very critical addition that it makes

| to a diverse and reliable energy supply and the plant's presence and overall contributions to the

| quality of life in our region, our leadership voted, after a health discussion, voted and voted

| unanimously to encourage the Nuclear Regulatory Commission to approve in a timely fashion

| the full relicensing of the nuclear power plant. 

|

| We are pleased to have this safe, secure, reliable source of power and its significant beneficial

| contributor to the employment base and to the overall economic well being as part of our region

| and we thank you very much.  (PNPS-D-H)

|

| Comment:  I support Entergy's intention to apply for an extension of its NRC operating license

| beyond the current 2012 expiration date. My reasons are, one, this is hardly a new or dramatic

| change, it's the very same plant that's been operating quietly, safely and efficiently, largely out

| of view, having no massive cooling tower or towering smokestack, which some people want to

| change, for 33 years without major incident, the plant appears to be well managed and

| maintained and protected.  (PNPS-D-L)

|

| Comment:  Three, it produces no discharge of carbon dioxide greenhouse gas, nitrous oxide

| orange plume like the oil-fired plant down on the canal, sulfur oxide precursors of acid rain or

| mercury emission to enter the seafood chain as from coal-fired plants. Radioactive discharge

| from vent stacks is negligible to nonexistent, as measured by on-site monitors meeting

| regulatory requirements. No shipment and unloading of heavy fuel, oil or LNG impacts our local

| area.  (PNPS-D-L)

|

| Comment:  From a regional economic jobs and quality of life standpoint, we need both the

| electricity and the jobs that Pilgrim Nuclear plant provides. If we know that the plant is safe,

| which it is, if we know the workers are experienced and skilled, which they are, if we know these

| workers need these good jobs, which certainly they do, if we know the power is produced at low

| cost and is indispensable to our grid, which is true, if we know the contribution Pilgrim makes to

| the state's economy are immeasurable and irreplaceable, which they are --. I lost my fourth

| page. Then there are no reasons why the Pilgrim Nuclear Power Plant should be denied license

| renewal but rather a host of reasons why it should be allowed to continue being a key focal

| point of our energy and economic future.  (PNPS-D-N)

|

| Comment:  In my opinion, this is a no-brainer, jobs are so important. We represent not only the

| workers at Pilgrim Power Station, we represent workers at fossil plants up in Cambridge, up in

| Everett, in South Boston, in Charlestown, in Weymouth and I could tell you the training that the

| people receive down at Pilgrim to run that plant is second to none, I have never seen anything

| like it.  (PNPS-D-O)

|
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Comment:  So I just want to say, in closing, I think we have an obligation to our society and the |

fact that this power is needed on the grid. I think we have an obligation to the community that it |

serves and the fact that the people that work there thrive in the community. This plant exudes |

community involvement, I mean you cannot get a better example of how a business is helping a |

community.  (PNPS-D-O) |

|

Comment:  I support relicensing of Plymouth station, nuclear power is the only viable long-term |

solution to our energy needs. It's cost effective, it's reliable, it's clean. Plymouth station is one of |

the largest local employers, it's one of the largest local industries, the majority of Plymouth |

station employees live in the county. In addition to protecting land, making sizable charitable |

donations to local nonprofits, Entergy and Entergy employees pay taxes, taxes and fees that go |

to the local operating budget, the local schools, the local police and fire. |

|

Payroll at Entergy or payroll at the station is $55 million between permanent employees and |

contractors, that's $55 million injected into the local and surrounding economy, that's $55 million |

going into local shops, local restaurants and most important, our local housing market. |

Plymouth station is a valuable part of the local and surrounding community, I support the |

relicensing of Plymouth station.  (PNPS-D-R) |

|

Comment:  I do look at it as, and I've listened to a number of people, Pilgrim has produced |

jobs, the people that work at Pilgrim are our neighbors, we have been living with them for 35 |

years, there has been no issues. We do have cost effective power, they live beside us, what's |

the problem?  (PNPS-D-V) |

|

Comment:  The people who built Pilgrim have done a better job, for example, that the |

Russians. The people who maintain Pilgrim have done a better job than anywhere else, I think |

we have to recognize it.  (PNPS-D-V) |

|

Comment:  I think we are dealing with obvious technological advancements, we are dealing |

with people who care about how the energy is produced, who live beside the plant, who live in |

our neighborhoods and I think we need to recognize that Pilgrim should be relicensed. |

(PNPS-D-V) |

|

Comment:  And as a resident of Plymouth, I know of no environmental problems that Pilgrim |

has created, according to what I've read from Mass DEP, the Federal EPA or the NRC.  |

(PNPS-D-V) |

|

Response:  These comments are noted.  The comments are supportive of license renewal at |

PNPS, and are general in nature.  The comments provide no new information. Therefore, no |

changes have been made to the SEIS. |

|
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| A.2.3 Comments in Opposition of License Renewal at Pilgrim Nuclear

| Power Station
|

| Comment:  I feel, in the long run, fission-based power is not the answer and I personally do not

| want to see nuclear power plants' lives extended any more than they have to be.  (PNPS-D-C)

|

| Comment:  I've always been interested in Pilgrim, but common sense tells me it's time to start

| phasing out of this type of electrical source.  (PNPS-D-C)

|

| Comment:  I hope you will thoughtfully consider the arguments I have presented and take the

| bold step of refusing to relicence the Pilgrim Nuclear Power Station.  (PNPS-D-DD)

|

| Comment:  And so, by continuing to ignore the realities, what we are doing is depriving

| ourselves in the future of a cleaner, safer and cheaper source of energy for ourselves and for

| the generations down the pipe.  (PNPS-D-Q)

|

| Comment:  Given the many unanswered or inadequately answered, inadequately answered

| concerns about the environmental and public health impacts of extending the life of this plant,

| we respectfully ask that the commission deny the relicensing of the nuclear power plant. We

| strongly believe that this plant does not deserve another 20 years of operation and the South

| Shore and the rest of Massachusetts definitely does not deserve another 20 years of the

| impacts from this plant.  (PNPS-D-S)

|

| Comment:  I am against the re-licensing of Pilgrim in 2008.  (PNPS-D-X)

|

| Comment:  Presently, and for decades, Pilgrim has been a dark shadow of legitimate concern

| in the region. Everyone knows in his/her heart that Pilgrim is the wrong energy choice for our

| future.  (PNPS-D-X)

|

| Comment:  Members of the Nuclear Industry, certain non-profit organizations, members of

| certain universities long associated with DOE (MIT), and various departments and facilities

| associated with the government of the United States of America have in fact and deed through

| private meetings and quietly orchestrated work groups conspired to force funding into, and

| create a scenario whereby Nuclear is forced on America as the only workable option to resolve

| Global Warming, as it witnessed by the program Nuclear Power 2010/GNEP as will be proved

| by all the underlying documents that unveil the steps implemented over a period of over eight

| years by the afore mentioned individuals and groups to position nuclear as the favorite horse in

| a wrongful attempt to give nuclear energy a rebirth both here in America, and abroad. In short,

| we have an orchestrated RICO like attempt to not only prop up a failing industry, but to extort

| money from both rate payers, and the American tax payers with the help of every level of our 
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American Government up through and including President George Bush who was bought off |

with overly generous donations to his campaign war chest.  (PNPS-D-A) |

|

Comment:  These comments are alleged specifically against not just the Pilgrim plant, and in |

opposition of the relicensing of this failing facility, but as much as possible are a condemnation |

of and a verified complaint against every nuclear reactor in America, a verified complaint |

against the nuclear industry, and further, and allegation against the Nuclear Regulatory |

Commission itself who has implemented a plan that places company profits ahead of human |

health and safety, as well as the being and protection of our environment.  (PNPS-D-A) |

|

Comment:  The DOE, NRC, NEI, various assorted federal laboratories and George W. Bush, |

as well as key members of his staff have in fact and deed colluded with all key players within |

the nuclear power industry to artificially prop up, and renew a failing industry here in America |

and abroad in a wrongful attempt to extort money from both rate payers, and American Tax |

payers in direct violation of the RICO Act (Title 18, United States Code, Sections 1961-1968) |

and specifically, 1962(c).  (PNPS-D-A) |

|

Response:  The comments are noted.  The comments oppose nuclear power in general as well |

as the license renewal at PNPS, but do not provide any new and significant information. |

Therefore, no changes have been made to the SEIS. |

|

Comment:  Generically the Draft EIS is environmentally racist, fashioned in such a way as to |

mitigate and or eliminate from consideration in the license renewal process any and every |

element, of the Pilgrim Nuclear Reactor specifically, and all license renewals in generally, that |

negatively impacts the community (community and those within it are in fact and deed an |

environment unique unto itself, and occupied by members of the animal kingdom, specifically |

human beings) being forced to accept the ongoing operation of this unsafe, and fatally flawed |

reactor, and specifically attempts to ignore A) the environmental impacts associated with the |

physical degradation of the reactor and it's component parts, B) refuses to properly factor in the |

cumulative effects of the environmental degradation from continued operation of the plant past |

it's date of license expiration, and C) wrongfully tries to remove from the consideration process |

of re licensing serious safety and security issues at the plant that present very real and |

imminent dangers to both human health and the environment. Further, the reactor itself, and all |

reactors in the American fleet are no longer the reactors that were originally licensed by the |

NRC.  (PNPS-D-A) |

|

Comment:  In general, the Pilgrim plant suffers from the same persistent problems of safety, |

security and storage as the nuclear industry in general. Even within the narrow scope of this |

review of the impacts of relicensure, there is ample evidence for denying the extension. Daily |

radiation releases, the vast amounts of radioactive waste stored on site at the plant, damaged |
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| fisheries, and the risk of a terrorist attack are just some of the compelling reasons for letting the

| plant be decommissioned at the end of its planned lifespan - in 2012. 

|

| Given the many unanswered or inadequately answered questions about the environmental and

| public health impacts of extending the life of this plant, we respectfully ask that this commission

| approach the re-licensing of the Pilgrim nuclear plant with great caution and take into account

| the many concerns raised by the opponents of re-licensing. We are confident that, taking the

| entire picture into account, there will be ample grounds for denying relicensure.  (PNPS-D-FF,

| PNPS-D-GG, PNPS-D-KK)

|

| Comment:  The three signatories strongly support the comments submitted by Pilgrim Watch.

| We concur that the draft Environmental Impact Statement ignores new and significant

| information and relies on incorrect assumptions about Nuclear Regulatory Commission (NRC)

| regulations as they relate to environmental and public health impacts. (PNPS-D-FF,

| PNPS-D-GG, PNPS-D-KK)

|

| Comment:  Please be advised that I support and concur with the comments submitted by

| Pilgrim Watch dated February 5, 2007, regarding the above captioned matter on the

| re-licensing of the Pilgrim Nuclear Power Facility.  (PNPS-D-PP)

|

| Comment:  We strongly support the efforts and comments of Pilgrim Watch and the Office of

| the Attorney General of Massachusetts, among other groups opposed to relicensing of the

| Pilgrim Nuclear Power Plant. 

|

| We concur with conclusions that the draft environmental impact statement ignores new and

| significant information and relies on incorrect assumptions about NRC regulations, as they

| relate to environmental and public health impacts. The Pilgrim plant suffers from the same

| persistent problems of safety, security and storage as the nuclear industry in general. 

|

| Even within the narrow scope of this review of the impacts of relicensure, there are significant

| impacts that should be grounds for denying the extension. Daily radiation releases, the vast

| amounts of radioactive waste stored indefinitely on-site at the plant, damaged fisheries and the

| risk of a terrorist attack are just some of the compelling reasons for letting the plant be

| decommissioned at the end of its planned life span in 2012. (PNPS-D-S)

|

| Response:  These comments are noted.  The comments oppose nuclear power in general as

| well as license renewal at PNPS, but do not provide any new information.  Therefore, no

| changes have been made to the SEIS.

|

|
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A.2.4 Comments Concerning Surface-Water Quality, Hydrology, |

Groundwater and Uses Issues |

|

Comment:  Testing Silver Lake - it provides drinking water to Brockton. There is no indication |

that the lake has been tested for radionuclides; and Brockton adds an environmental justice |

dimension, due to its economic profile. (PNPS-D-EE) |

|

Comment:  I do want to point out that at the ten mile limit is Silver Lake which supplies ten |

million gallons a day to the Brockton water supply system in the City of Brockton, which is a |

social justice community, and I do not believe there has been monitoring of Silver Lake, |

although I could be wrong, regarding emissions and those kinds of long-term impacts. |

(PNPS-D-I) |

|

Comment:  JRWA briefly reviewed other aspects of the report, including 2.2.8.2 Public |

Services. The "Selected Plymouth County Public Water Supply Systems and Capacities in |

2003" ignores the largest water supply in the county, the surface water reservoir at Silver Lake. |

Silver Lake is 640 acres, and is just beyond the 10 mile EPZ in the towns of Kingston, |

Pembroke, Plympton and Halifax. It is the primary water supply for nearly 100,000 users in |

Brockton and Whitman. At this time an average of about 10 million gallons a day are piped to |

those communities. Brockton qualifies as a social justice community. Silver Lake should be |

regularly monitored for radiological pollution.  (PNPS-D-NN) |

|

Comment:  USGS performed water quality analysis of regional drinking water wells in 2005 in |

response to an EPA general program. The presence of Strontium was included in the analysis, |

and results were provided by weight-without discussion of radioactivity. The highest levels of |

Strontium in the region were found in the Kingston Millgate well. Discussion with USGS |

confirmed that the level was high, and that no lab notes provided a further description regarding |

any analysis for radioactive Strontium-90. JRWA believes that off-site sampling of groundwater |

should be included to assess impacts from past and present radioactive venting of gases at |

Pilgrim. Radiological monitoring does not include this human and environmental exposure |

pathway. Ingestion of Strontium-90 is tolerated at MUCH lower doses than airborne exposure. |

(PNPS-D-NN) |

|

Comment:  JRWA believes that off -site sampling of regional groundwater should be included |

to assess impacts from past and present radioactive venting of gases at Pilgrim. Radiological |

monitoring does not include this type of sampling and the exposure pathway to residents of the |

area is direct. Dangerous levels of dosing are entirely possible, and have the potential to be |

long lasting. In the USGS testing, only a few representative wells were sampled and analyzed. |

(PNPS-D-NN) |

|

|
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| Comment:  The Millgate well is supplied by groundwater which, if not used in drinking water

| distribution, will ultimately flow to the Jones River. Groundwater in areas of Plymouth flows to

| Cape Cod Bay. JRWA requests that PILGRIM and NRC test for the presence of Strontium-90 in

| regional groundwater.  (PNPS-D-NN)

|

| Response:  During the environmental review, the NRC evaluated the existing radiological

| monitoring program and other sampling data for PNPS.  The Radiological Environmental

| Monitoring Program (REMP), defined in the Offsite Dose Calculation Manual (ODCM), includes

| direct radiological monitoring, as well as, radiological analysis of air emissions, surface water,

| and terrestrial and aquatic biota.  The locations of these samples have been selected to

| evaluate potential impacts in a wide area, in all directions from the plant, including the area

| referenced by the commenters.  Radiological analyses of these samples have not detected any

| radionuclides that could be attributed to facility operations, or that could have resulted from

| airborne emissions.

|

| Although the REMP does not include sampling of groundwater, sampling and radiological

| analysis of three groundwater wells near PNPS was performed for a different purpose in 1999. 

| These samples did not identify any radionuclides that could have been due to direct releases

| from the facility, or from airborne emissions.

|

| Based on the lack of facility-related radionuclides, including Strontium-90, in the groundwater

| samples close to PNPS, or in the surface water and air emissions samples located northwest of

| the facility, NRC concludes that it is unlikely that groundwater or surface water resources in this

| northwest area have been affected, and therefore, impacts during the relicensing period are

| unlikely.

|

| Currently, the ODCM does not require groundwater monitoring, specifically because

| groundwater at the site discharges directly to Cape Cod Bay.  In addition, the ODCM does not

| require sampling of Silver Lake, because it requires sampling of surface water bodies that are

| closer to the facility and, therefore, more likely to be impacted.  Nonetheless, the ODCM does

| require that NRC review the sampling locations annually and modify them as necessary.  These

| comments are noted, but provide no new and significant information.  Therefore, no changes

| have been made to the SEIS.

|

| Comment:  Page 2-10, Line 38 - Based on the PNPS NPDES Permit and Table 2-2 of the

| PNPS DSEIS, there are no temperature limitations on the service water. Therefore, the

| sentence "The permitted change in temperature across the service water is 5 to 10°F." is

| incorrect and should be deleted.  (PNPS-D-MM)

|

|
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Response:  The text in Section 2.1.3. has been modified in response to this comment. |

|

Comment:  Page 2-23, Line 33 - The sentence "Notes: For the majority of outfalls, the pH shall |

not be greater than or less than 0.5 standard units of the influent." is inaccurate. Only four |

outfalls have the "0.5" limit while one outfall has no pH limit, and five outfalls have pH values |

that range from 6.0 to 8.5. Therefore, the majority of the outfalls do not have the "0.5" value. |

(PNPS-D-MM) |

|

Response:  The note associated with the table was modified accordingly. |

|

A.2.5 Comments Concerning Aquatic Ecology, Terrestrial Ecology, |

General Ecology, and Threatened and Endangered Species Issues |

|

Comment:  Cape Cod Bay is an ocean sanctuary under Massachusetts state law, that wasn't |

mentioned in the report. It is a violation of state law that anything effect a habitat and I think that |

would mean that the fish species considerations has to be broadened and it certainly has to |

include such species as shad and a the American Eel, and perhaps even the Sand Tiger Shark |

which again wasn't mentioned in the report but is not only becoming more of a species of |

special concern, it also is becoming more frequent in our waters or it appears to be so. |

(PNPS-D-I) |

|

Response:  Chapter 123A, Section 16, of the General Laws of Massachusetts notes that |

operation and maintenance of existing municipal, commercial, or industrial facilities and |

discharges that are approved and licensed by appropriate federal and state agencies are |

permitted activities in ocean sanctuaries.  Although the proposed action may affect the habitat; |

as long as the action is permitted by the Commonwealth, it is allowable under state law. |

Additional text will be added to Section 2.2.5.3 noting that Cape Cod Bay has been designated |

as an Ocean Sanctuary by the Commonwealth of Massachusetts.  However, this does not |

affect the list of important and rare marine species, identified in this section, that warrant |

evaluation in the SEIS. |

|

Comment: Page 4-22 - Figure 4-1 does not represent "the loss of adults from the local stock," |

it is the "numbers of equivalent adult winter flounder estimated from entrainment and |

impingement data at PNPS." It should be made clear that the equivalent adult method yields a |

hypothetical estimate not an actual measurement.  (PNPS-D-MM) |

|

Response:  The comment is noted and the edits suggested by the commenter have been |

incorporated into the text that describes Figure 4-1. |

|

|
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| Comment:  We are starting to see a lot less native species and a lot more altered species and

| this is not good for use in the long run, we are also seeing entrained in the system the

| American Lobster, this is a commercial fishery also and that deserves more attention, I believe,

| than in the report.  (PNPS-D-I)

|

| Response: The NRC staff has not identified a decline in species diversity or abundance in

| Cape Cod Bay due to operation of PNPS.  The American lobster was discussed as an

| important benthic invertebrate species in Section 2.2.5.3.4, and entrainment, impingement, and

| thermal effects on the lobster were evaluated in Section 4.1. The comment provides no new

| and significant information; therefore, no changes have been made to the SEIS.

|

| Comment: Page 4-15, Line 14, 19-20, and 21 - Regarding " ... significant events .. ," and

| ".,.high entrainment events can contribute a significant percentage of the overall annual

| entrainment numbers for certain species. " This statement(s) is misleading because - although

| its obvious that high ichthyoplankton densities in close proximity to the CWIS are expected to

| increase the annual entrainment numbers - it has not been determined that these are "events,"

| or that they are anything more than natural fluctuations, when compared with the long-term

| data set. Use of the word "significant" is improper because it is in quotes yet it is not used at all

| in the pertinent section of the referenced Annual Report, and it is not statistically appropriate.

| This statement is not a basis for determining a trend or establishing that an impact exists, so its

| relevance is unclear.  (PNPS-D-MM)

|

| Response:  Section 4.1.1.2 has been edited to note that these events are exceptionally high

| (as stated in the PNPS NPDES permit) as opposed to significant.

|

| Comment:  I also have questions regarding some terminology.  On page 47 of the  PNPS

| Supplement 29 Draft it states: "The service water system is continuously chlorinated in order to

| control nuisance biological organisms in the service water discharge." I think it is vitally

| important to define here what a "nuisance biological organism" is and also regard definitively

| how this organism operates solely inside the confines of the PNPS ecosystem. This unidentified

| organism could play a vital part in the survival of this particular diverse marine ecosystem. 

| (PNPS-D-LL)

|

| Response:  The nuisance biological organisms referred to are biofouling organisms (such as

| mollusks, barnacles and other invertebrates, algae, and bacteria) that attach themselves to

| facility surfaces exposed to water.  Biocides such as chlorine are used to control their growth

| within the facility, but discharges of biocides outside of power plants have been found not to

| have significant impacts.  The discharge of chlorine and other biocides has been determined to

| be a Categoty 1 issue for license renewal for all nuclear plants.  Section 2.1.3 has been

| modified in response to this comment.

| .
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Comment:  Essential Fish Habitat was evaluated for many species.  JRWA is concerned that |

the staff conclusion is not substantiated and should be reconsidered. The staff concludes |

[E-105] that "Continued operation of the PNPS cooling water system was determined to have a |

minimal adverse effect on EFH for 17 species, a less than substantial adverse effect on EFH for |

8 species, and a substantial adverse effect on EFH for 7 species"…. (emphasis added) And |

goes on to conclude: "Within the overall Cape Cod Bay ecosystem, …continued operation of |

the PNPS cooling water system would have a minimal adverse effect on EFH." |

|

We believe this is a wholly unsubstantiated conclusion because the staff has not evaluated the |

cumulative impact of fish loss to the general fishery. In our view, because Rainbow smelt, |

Alewife, Atlantic menhaden, Atlantic mackerel, Atlantic silverside, Blueback herring and winter |

flounder are important prey for Striped bass and Atlantic cod (as examples), the loss of |

sufficient populations of these smaller fish will ultimately impact on the population of the more |

valued Striped bass and cod-and therefore is a matter of great concern, that should not be |

dismissed. Many of the fish suffering large losses are now highlighted for dangerously low |

population levels (river herring, smelt, and menhaden) in the region although no NMFS |

management plan yet exists.  (PNPS-D-NN) |

|

Response:  The commenter notes the potential for cumulative impacts associated with |

operation of the PNPS cooling water system as a result, in particular, of reduced prey |

populations.  The EFH Assessment considered impacts to prey of EFH species as one of the |

metrics used in determining the degree of impact to EFH.  The NRC staff also evaluated the |

potential for cumulative impacts in Section 4.8.1 of the DSEIS. The comment provides no new |

or significant information; therefore, no changes have been made to the SEIS. |

|

Comment:  In the same way that there is concern for the EFH for fisheries determined by |

NOAA to require Management Plans pursuits to the Magnuson-Stevens Act, so too should |

there be concern for the habitats essential to fish species that are experiencing precipitous |

population decline such as the Rainbow smelt, Alewife and Blueback herring, among others-- |

the cumulative impact resulting from the plant impingement and entrainment on water quality, |

temperature and population abundance on these fish, and thus on long term survivability, was |

not adequately examined.  (PNPS-D-NN) |

|

Response:  As described in Section 2.2.5.3.1, the SEIS identified a group of important fish |

species for evaluation as representatives of the potentially affected fish community in Cape Cod |

Bay.  These included species that are commercially or recreationally valuable, species critical to |

the ecosystem, and species for which essential fish habitat (EFH) has been designated in the |

vicinity.  The rainbow smelt was among the important species evaluated throughout Section 4.1 |

but does not have designated EFH.  The blueback herring and alewife are very similar and are |

often referred to collectively as “river herring.”  Neither species was determined to have EFH in |

the vicinity of PNPS, but both are commonly impinged at PNPS, with greater numbers of |
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| alewife being affected.  Although only the alewife was chosen as one of the important species

| for evaluation, it provides a conservative representation of potential impacts on the blueback

| herring due to their similar life histories and habitats.  Due to limitations associated with each

| method of assessing fish populations and the significance of impacts, multiple methods were

| considered as lines of evidence in arriving at conclusions based on the weight of the available

| evidence.  The basis for the conclusions regarding the species evaluated are described in

| Sections 4.1.1 and 4.1.2. The level of significance of impacts was assessed based on the

| three-level system (small, moderate, or large) developed by NRC and in accordance with the

| Council on Environmental Quality's regulations (40 CFR 1508.27) requiring the assessment to

| consider the context and intensity of the impact.  Cumulative impacts from multiple factors were

| considered in the assessment and discussed in Section 4.8.  The comment provides no new

| and significant information.  However, this new issue of aquatic habitat (other than designated

| EFH) has been added to the SEIS and is discussed in Section 4.7.

|

| Comment:  Blueback herring spawn in the Jones River during the same general period as the

| alewife, preferring slightly colder and moving water.  The spawning migration begins about in

| April for river herring and extends into June.  The run seems to include fish of all age classes so

| it is difficult to determine without additional study at what the age the fish are spawning. 

| Blueback herring have different habitat requirements, at least in the river, yet they were not

| discussed in the SEIS.  However, Marine Ecology Studies Related to the Operation of Pilgrim

| Station; Annual Report #61 for the year 2002, show that blueback herring were the dominate

| species impinged in November that year and fifth in rank for the year (Table 5).  Yet this

| species is not evaluated in the SEIS.  (PNPS-D-NN)

|

| Response:  As described in Section 2.2.5.3.1, the SEIS identified a group of important fish

| species for evaluation as representatives of the potentially affected fish community in Cape

| Code Bay.  These included species that are commercially or recreationally valuable, species

| critical to the ecosystem, and species for which essential fish habitat (EFH) has been

| designated in the vicinity.  The blueback herring and alewife are very similar and are often

| referred to collectively as “river herring.”  Neither species was determined to have EFH in the

| vicinity of PNPS, and both are commonly impinged at PNPS, with greater numbers of alewife

| being affected.  Although blueback herring have different habitat requirements in the river, the

| habitat in the immediate vicinity of PNPS, which is marine, is the same as for the alewife. 

| Although only the alewife was chosen as one of the important species for evaluation, it provides

| a conservative representation of potential impacts on the blueback herring.  The comment

| provides no new and significant information; therefore, no changes have been made to the

| SEIS in response to this comment.

|

| Comment:  That PNPS is supporting hatchery release of winter flounder, is not itself sufficient

| to address all the impacts to fish and aquatic organisms. In fact, hatchery fish may not even be

| good mitigation for winter flounder, as over time the genetic pool of the species may become so
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narrow as to threaten the ability of the Cape Cod Bay flounder to adapt, or overcome adversity. |

A hatchery mitigation and release plan cannot become a license to kill flounder, nor can a |

program for growing winter flounder for release into the wild address the impacts to the other |

species of fish, such as Rainbow smelt, Alewife, Blueback herring and Atlantic mackerel or |

menhaden. It should be required that PNPS assist these populations of concern by correcting |

its flawed intake structure and assist in habitat restoration activities in the region.  (PNPS-D-NN) |

|

Response:  NRC’s regulations require the staff to analyze potential impacts of renewing the |

plant’s operating license and of alternatives to license renewal.  Section 4.1.4 provides an |

overview of potential mitigation measures to minimize adverse impacts to marine aquatic |

resources.  Therefore, a detailed evaluation of the potential feasibility of each of these |

measures was not conducted.  Requiring modifications to the intake structure and/or requiring |

habitat restoration activities are beyond NRC’s regulatory authority but would be within EPA’s |

authority under the Clean Water Act.  This comment provides no new and significant |

information; therefore, no changes have been made to the SEIS. |

|

Comment:  The DSEIS at page 4-38 indicates that NRC staff have not found that the pilot |

flounder stocking "has substantially offset impacts from continued operation of PNPS to the |

local winter flounder population." The DSEIS also does not provide any new information or |

evidence to suggest that hatchery fish can persist in the environment and recruit to the adult |

population. Thus, the DSEIS appears to lack support for the assertion that if the current winter |

flounder stocking program is expanded, that it "may have a beneficial impact" on the local |

population (DSEIS page 4-38). If the continuance or expansion of the stocking program |

remains a reasonably foreseeable option for Pilgrim Station, we recommend that the FSEIS |

more fully explore whether stocked fish survive to reproduce and the potential impacts of |

hatchery-reared fish on the native population.  (PNPS-D-OO) |

|

Comment:  Winter Flounder, as previous speakers have talked about, have been deemed a |

moderate, I think I have the right terminology, a moderate impact instead of a small impact, |

meaning that there has been some mortality associated with Pilgrim's activities. |

|

So about eight years ago people from Pilgrim and myself had worked on how to possibly make |

that a small impact, meaning how do you deal with this problem of killing Winter Flounder or |

impinging Winter Flounder? Basically, since eight years ago, we've been taking adult Winter |

Flounder that are natural wild stocks and spawning them. And in that process, we've basically |

reproduced 33 millimeter hatchery fish, which would be the same as a wild fish, and placed it |

out into our harbors very close to us right now, and done studies to see how they survive and if |

it is possible to replenish the stocks by use of hatcheries for mitigation. |

|

And over the past eight years, we have compiled a whole bunch of data, nothing seems to be |

negative, everything seems to be showing that, at a larger scale, you could make this problem |
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| mitigated by the use of hatcheries, making it a small impact that Entergy has or even a no

| impact with Winter Flounder, I know nothing about the other ones. Basically, I can support that

| idea with the idea that aquaculture of hatcheries have been used for decades with replacing fish

| stocks, this has, we have seen this work with shellfish in Massachusetts and all kinds of other

| fisheries around the world. 

|

| The potential benefit to this being used as a mitigation tool would be to the community, giving

| jobs to the hatchery and also giving more fish for the fishermen to catch. In conclusion, I

| basically believe that Pilgrim could have no impact on the Winter Flounder population, in my

| mind, by use of hatcheries and that the benefits could really be to the communities, to the

| fishermen and also for jobs. I think that if we, if the number of hatchery released fish was

| increased, that they wouldn't have a problem to augment any potential problem associated with

| Winter Flounder.  (PNPS-D-J)

|

| Response:  NRC staff reviewed the results of the winter flounder hatchery pilot program.  Data

| contained within these results were not sufficient to determine whether a larger-scale hatchery

| program would benefit the local winter flounder population or the community.  Requiring habitat

| restoration activities is beyond the NRC’s regulatory authority but would fall under the EPA’s

| authority under the Clean Water Act.  This comment provides no new and significant

| information; therefore, no changes have been made to the SEIS.

|

| Comment:  There appear to be many methods used to determine impact, each with

| drawbacks. It must be determined before going forward with the re-licensing process what

| methods provide the most reliable estimates of impact, with a detailed rationale; a requirement

| that these methods are followed by the licensee unless better methods are established and

| independently approved. 

|

| We understand that there has been no policy statement regarding losses on a square mile

| basis by any state or federal agency. NRC should in its review process determine what percent

| loss is a significant detriment to any population [figure depending on population], with a detailed

| rationale. 

|

| Entrainment: Winter Flounder - methods used by Entergy to determine impact 

|

| 1. Equivalent adult method: "researchers conducting this work have assumed an otter trawl

| efficiency of 50%, but the actual efficiency may be much lower (or higher), which would alter the

| number of fish in the study area per square mile and the apparent impact. Second, entrainment

| sampling results are quite variable. Third, it is difficult to determine the accuracy, and therefore,

| the applicability, of the survival matrix used in estimating equivalent adults." 

|

|
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Whether or not these levels of impact are a "significant" detriment to the population, and will |

result in slowing the return to much higher population densities, is currently unknown and a |

policy statement regarding losses on a square mile basis has not been issued by any of the |

state or federal agencies. EPA Region I has stated in the past that population impacts of 5% or |

greater are typically of concern. However, to DEP's and Pilgrim Watch's knowledge, the |

geographic bounds of this particular population have not been agreed upon by state or federal |

agencies. |

|

2. 2nd method - estimate the percentage of the total larval population passing in front of the |

facility that is entrained. |

|

3. The third method used by the facility to evaluate impact was the RAMAS (Risk Analysis |

Management Alternative System; Ferson, 1993) winter flounder model. It was used from |

1999-2001 to further evaluate the effects of the facility on the Cape Cod Bay winter flounder |

population. Results suggested that stock reductions from 2.3 to 5.2% might occur as the direct |

result of entrainment at the facility. |

|

It should be determined and agreed upon by NRC, appropriate state agencies and independent |

analysts what method or methods actually provide accurate information needed to assess more |

accurately impact before the license is approved. |

|

4. An analysis of Backwash effects has not been performed to the best of our knowledge. |

|

4.1.4 Potential Mitigation Measures: 12 measures are listed; however "The NRC staff has not |

conducted an analysis of each of these measures relative to their applicability to PNPS… It is |

expected that a more thorough analysis of the costs and benefits of these technologies would |

be conducted as part of the 316(b) CDS currently being conducted by PNPS in support of the |

NPDES permit renewal. |

|

" Missing from the list is thermal discharge - allowable maximum temperature of the water |

discharged and its measurement. Discharge temperature is now averaged over an hour; |

instantaneous measurement should be required. We are told that instantaneous releases have |

been over the allowable limit. Those reading do not appear on the record because they can be |

countered by a lower release - a way to cook the books and the fish that happen to be |

swimming by at the wrong time. |

|

5. Cape Cod Bay is an Ocean Sanctuary. Therefore greater consideration of a wider range of |

species needs to be analyzed further.  (PNPS-D-EE) |

|

|
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| Comment:  The staff concludes that cumulative impacts of PNPS license renewal would be

| SMALL for most potentially affected resources, with the exception of the local winter flounder

| population and Jones River population of rainbow smelt, for which impacts would be

| MODERATE (p.9-5). 

|

| Methods used to Assess Impact: How did NRC come to their conclusion when marine impact

| can not be assessed at present because definite numbers have not been set on what

| constitutes "significant impact." A yardstick has to be firmly established for each species (plant

| and animal) with appropriate federal, state and independent partners and rationales provided to

| the public; and Thermal backwash as not considered. During a thermal backwash, about

| 155,000 gpm of heated water (>105 F) is sent into the intake embayment for a period of abouto

| 1.5-2 hrs. Studies to evaluate potential impacts of the thermal backwash have not been

| performed.  (PNPS-D-EE)

|

| Response:  The issues raised in these comments include (1) methods for determining impact

| to the winter flounder population, (2) analysis of thermal effects, (3) designation of Cape Cod

| Bay as an Ocean Sanctuary, and (4) classification of impacts.

|

| Regarding (1), NRC staff met with representatives of State and Federal agencies prior to

| development of the SEIS to discuss methods of evaluating impacts on marine populations.  Due

| to limitations associated with each method of assessing winter flounder populations and

| impacts, multiple methods can be used to evaluate status and trends of these populations. 

| Multiple methods were therefore considered as lines of evidence in arriving at conclusions

| stated in Section 4.1 of the SEIS.

|

| Regarding (2), thermal backwashing operations and their effects are described in Section 4.1.3.

| The analysis of thermal impacts was based on measured temperatures within the bay itself, the

| extent of the plume throughout the tidal cycle, and minimal effects documented by the biological

| monitoring programs in the affected area.  USEPA Region I administers the NPDES permitting

| process in Massachusetts, and the NRC does not have authority over matters concerning

| discharge permits and measurement methods for temperature or other discharge parameters.

|

| Regarding (3), Chapter 132A, Section 16 of the General Laws of Massachusetts notes that

| operation and maintenance of existing municipal, commercial, or industrial facilities and

| discharges that are approved and licensed by appropriate Federal and State agencies are

| permitted activities in ocean sanctuaries.  Although the proposed action may affect the habitat,

| as long as the action is permitted by the Commonwealth or EPA, it is allowable under state law. 

| Additional text has been added to Section 2.2.5.1 noting that Cape Cod Bay has been

| designated as an Ocean Sanctuary by the Commonwealth of Massachusetts.  The three criteria 
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used to determine the important fish species analyzed in the SEIS were commercially or |

recreationally importance; species for which EFH has been designated, and species that are |

considered to be critical to the local ecosystem. |

|

Regarding (4), the level of significance of impacts was assessed based on the three-level |

system (small, moderate, or large) developed by NRC and in accordance with the Council on |

Environmental Quality's regulations (40 CFR 1508.27) requiring the assessment to consider the |

context and intensity of the impact. |

|

Aside from the additional text added to Section 2.2.5.1, no other changes have been made to |

the SEIS in response to these comments. |

|

Comment:  JRWA believes that there is sufficient evidence provided through the [2004-2006] |

DMF study on rainbow smelt to conclude that the population of smelt is significantly reduced |

and therefore continued impingement at equivalent rates under an extended license as |

evidenced over the past thirty years at the plant will have a SIGNIFICANT impact on this |

species.  (PNPS-D-NN) |

|

Comment:  In 2004 the National Marine Fisheries Service (NOAA) listed Osmerus mordax as a |

Species of Concern Designation.  The fishery is closed by regulation from March 15  to June |th

15  to protect spawning fish.  The PNPS has consistently impinged adult fish and entrained |th

eggs and larvae.  Impinged fish have low survivability, and has occurred every year with some |

dominant years.  NMFS apparently does not yet have an assessment of the impact of PNPS on |

the population of rainbow smelt. |

|

JRWA is very concerned about the decline in smelt population in the Jones River.  Formerly the |

Jones sponsored the largest smelt run in Massachusetts, [DMF Report 1928], and now it is a |

mere shadow of that past.  Significant impingement events have periodically occurred at PNPS |

and can be directly associated as a cause of the decline in the Jones.  The essential habitat for |

this population of rainbow smelt is very likely Cape Cod Bay, with PNPS as the largest negative |

influence.  Smelt generally live less than 1 mile from shore and in water less than 19 ft. deep. |

Given that an estimated 76% of the species is preyed upon annually by other fish and birds |

(NOAA.gov information sheet), loss of this food source could have a significant impact on other |

species.  While the SEIS and staff report a potential MODERATE cumulative impact on the |

smelt, there is no reasonable discussion that this impact would have on a broader range of |

species. |

|

JRWA is of the opinion that the present low population numbers of rainbow smelt, the |

designation of Special Concern by NMFS, and the ongoing impingement of adults as well as |

entrainment of eggs and larvae, including occasional dominant species impingement events at |

PNPS, is sufficient reason for NRC to determine that continued operation of the once through |
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| cooling as now configured will have a SIGNIFICANT and potentially catastrophic impact on the

| remaining population - and that this impact is NOT acceptable.  (PNPS-D-NN)

|

| Response:  The NRC staff determined in the DSEIS that there would be a moderate impact to

| the Jones River population of rainbow smelt from re-licensing of the plant.  The basis for this

| determination is: 1) the high impingement rate of rainbow smelt at PNPS, 2) the low survivability

| of impinged rainbow smelt at PNPS, 3) proximity of the Jones River to PNPS, 4) the unknown

| status of the Jones River population, and 5) the uncertainty regarding the spawning run origins

| of rainbow smelt impinged at PNPS.  Based on the data available, NRC acknowledges that

| continued operation of PNPS does have an impact on the Jones River population of rainbow

| smelt and may be contributing to the declines observed in the Jones River population. 

| However, there may also be other factors such as habitat low  which are contributing to

| population declines.  Due to the lack of data on population status, there is much uncertainty

| regarding the potential impacts of continued operation of PNPS.  However, based on the

| available data, NRC staff does not have any information that indicates that continued operation

| of PNPS would have a “potentially catastrophic impact on the remaining population,” and thus,

| the moderate determination stands.  The loss of rainbow smelt as a food source for other

| organisms is addressed in the cumulative impact section (Section 4.8.1).  Sections 4.1.2.2 and

| 4.8.1 have been revised in response to these comments.

|

| Comment:  If the chlorination and hypochlorination occurs around the time when fish are

| spawning to produce offspring, (Spring, Summer, Fall), and this time period lasts for 2 hours

| per day, with time through the plant of 5-10 minutes, then the amount of liquid chlorination

| effecting the fish population in Cape Cod Bay could be greater than what studies have shown.

| No study is definite and there is no data present in the report regarding the effect (long or short

| term) of chlorination to the marine aquatic ecosystem. This, I feel, is an important consideration

| evaluation of PNPS and it's relationship to the marine aquatic ecosystem. There should be

| further data collected and reported as to how much chlorination and chlorine is discharged into

| Cape Cod Bay.  (PNPS-D-LL)

|

| Comment:  The DSEIS (DSEIS page 4-35) lists an automated chlorine monitoring and warning

| system for the service water and/or condenser cooling water systems as a means to possibly

| mitigate for a portion of the potential impacts of the continued operation of Pilgrim Station. EPA

| recommends that improvements to the screenwash system be included in this discussion

| because chlorine exceedences occurred when there were problems with the screenwash

| dechlorination system. EPA also recommends that the FSEIS include an evaluation of the

| potential for reduced impacts associated with the installation of an automated chlorine

| monitoring system that includes a malfunction notification component.  (PNPS-D-OO)

|

| Response:  As discussed in Section 2.2.3.1, Entergy is required to monitor chlorine levels

| (measured as total residual oxidants) in its cooling water and service water discharges as a
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condition of its NPDES permit.  As discussed in Section 4.1, discharge of chlorine or other |

biocides is a Category 1 issue determined in the GEIS to have small impacts.  The NRC staff |

reviewed recent discharge data (2005-2006) and determined that the two exceedances of |

chlorine permit limits during this period occurred when one of the dechlorination pumps was not |

pumping adequately.  Improvement to the screenwash dechlorination system, such as an |

automated chlorine monitoring system, is briefly discussed as a potential mitigation measure |

though its potential to further reduce impacts would be limited due to the minimal impacts |

associated with the current system.  The intent of the mitigation measures section (Section |

4.1.4) is to provide a general overview of the potential measures that may be applicable to |

PNPS.  Thus, a detailed discussion of the effectiveness of installing an automated chlorine |

monitoring system that includes a malfunction notification component is outside the scope of |

this analysis. The staff concluded that "there would be no significant impacts of discharge of |

chlorine or other biocides during the renewal term beyond those discussed in the GEIS."  This |

comment provides no new and significant information; therefore, no changes have been made |

to the SEIS. |

|

Comment:  EPA does not believe that the cooling water bypass flow mitigation measure |

discussed in the DSEIS (DSEIS page 4-37) should be presented as a measure to mitigate for |

impingement and entrainment impacts since the intake flow at the CWIS remains unchanged. |

(PNPS-D-OO) |

|

Response:  The intent of the mitigation measures section (Section 4.1.4 of the DSEIS) was to |

provide a general overview of the potential mitigation measures that may be applicable to |

PNPS.  The option of a cooling water bypass flow was previously presented in the PNPS 316(b) |

study (ENSR 2000).  As stated in the DSEIS, the cooling water bypass flow mitigation measure |

is not likely to reduce impingement but entrainment effects may be reduced because fewer |

organisms would pass through the condensers.  Section 4.1.4 has been revised in response to |

this comment; however, the NRC staff still considers the cooling water bypass flow as a |

potential mitigation measure. |

|

Comment:  I'm concerned about the method of approach in monitoring, I would like to talk to |

Earth Tech a little bit more about this, but I understand that a lot of the monitoring happens post |

sweeping of the screens and I think there is probably an impingement and an entrainment |

factor that happens when we are not looking and that there needs to be --. I at least need more |

understanding of that and a complete listing of the 77 species that are impinged and the 66 |

species that are entrained so that I can help evaluate what these impacts are going to be. |

(PNPS-D-I) |

|

Response:  Monitoring requirements are defined in the NPDES permit, which is issued by |

USEPA Region I.  The NRC has no regulatory authority regarding the conditions set in the |

NPDES permit.  A table has been added to Section 4.1 of the SEIS that lists the species that |
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| have been entrained and or impinged at PNPS during its operating history.  Based on the

| information reviewed by NRC staff, 73 different species have been impinged over the operating

| history of the plant, while 63 different species have been entrained.

|

| Comment:  The DSEIS (DSEIS page 4-25) indicates that a reimpingement study during the

| 80's was never completed.  Also, the DSEIS (DSEIS page 4-37) lists moving the fish return

| sluiceway discharge point as a mitigation measure to avoid reimpingement. We recommend

| that this section of the FSEIS be expanded to include a discussion of the effectiveness of

| physical and operational modifications to the fish return system including more frequent or

| continual screen rotation.  (PNPS-D-OO)

|

| Comment:  Mitigating aquatic population loss is different from requiring mitigation of water

| quality impacts, which the NRC staff state is beyond its jurisdiction to regulate. However, direct

| kill rate of species is distinct from water quality degradation that impairs habitat and as a result,

| affects fish. Here we must address the systematic damage to species that, over time, results in

| a loss in the environment that could significantly impair the ability of other species to

| survive-and thus NRC should require mitigation. At this time we know that Rainbow smelt, river

| herring, Atlantic mackerel, winter flounder, Atlantic cod and other fish impacted by the plant are

| troubled by declining numbers, while some, like the cod, have FMP, others are listed as Special

| Concern. Impacts of the Pilgrim plant upon these species should be avoided, and if they are

| not, those impacts must be mitigated so as to not lose important fish populations. 

| (PNPS-D-NN)

|

| Comment:  EPA's scoping comments noted that the majority of rainbow smelt impinged at

| Pilgrim Station are believed to have originated from the nearby Jones River population and that

| without quantification of the size of that population it is not possible to fully assess the relative

| impact of Pilgrim Station's operations on rainbow smelt. The DSEIS (DSEIS page 4-27)

| indicates that "considerable uncertainty exists regarding potential impacts to rainbow smelt

| populations." The DSEIS discusses mitigation measures that could be implemented to reduce

| impingement event impacts at Pilgrim Station (DSEIS page 4-36) with what appears to be

| limited analysis of whether they would be effective and to what degree they could be expected

| to reduce impacts. EPA recommends that the FSEIS expand on that analysis.  (PNPS-D-OO)

|

| Comment:  EPA agrees with the final conclusion in Section 4.1.2.3 of the DSEIS that the

| "continued operation of PNPS would have a MODERATE impact on the Jones River population

| of rainbow smelt due to impingement over the course of the license renewal term" and "SMALL

| to MODERATE impacts on other marine aquatic resources due to impingement." EPA

| recommends that the FSEIS evaluate further mitigation options for these impingement impacts. 

| (PNPS-D-OO)

|

|
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Comment:  Given the staff conclusion that plant operations are likely to have Significant |

impacts on the EFH for American plaice, Atlantic cod, Atlantic mackerel, red hake, whiting, |

windowpane flounder, and winter flounder, and given the tenuous sustainability of many of |

these species, PNPS should not be re-licensed without significant upgrades to its cooling |

system and substantial mitigation efforts to help restore areas, such as salt marshes and |

spawning habitats in the Cape Cod Bay region that can help boost survivability of PNPS |

affected species.  (PNPS-D-NN) |

|

Comment:  I hope as stated in the PNPS Supplement 29 discussion of potential mitigating |

measures does more than "only provide a brief overview of technologies." These technologies |

provide solutions to the problems regarding the continued use of PNPS as a power source and |

should be thoughtfully considered.  (PNPS-D-LL) |

|

Comment:  The evaluation of alternative mitigation measures and cooling water intake |

structure technologies in the DSEIS (DSEIS pages 4-34 through 4-38) is limited to a listing of |

various measures. We recommend that this analysis evaluate the benefits of such systems as |

well as their engineering feasibility and associated adverse impacts, if any.  (PNPS-D-OO) |

|

Comment:  Based on the information presented, and given the three tiered NRC classification |

system (i.e., Small, Moderate, Large), we agree with NRC's conclusion in Section 4.1,1.4 of the |

DSEIS, Summary of Entrainment Impacts, that the "continued operation of the PNPS would |

have a MODERATE impact on the local winter flounder population due to entrainment over the |

course of the license renewal term" and "a SMALL to MODERATE impact on the overall Gulf of |

Maine winter flounder stock as well as on all other marine aquatic resources due to |

entrainment." These conclusions about the level of impact appear justified by the entrainment |

data collected to date. We recommend that the FSEIS include a more comprehensive |

evaluation of the effectiveness and engineering feasibility of measures to mitigate this |

entrainment impact, including retrofitting the once-through cooling water system with |

closed-cycle cooling technology.  (PNPS-D-OO) |

|

Response:  Section 4.1.4. provides an overview of potential mitigation measures to minimize |

adverse impacts to marine resources.  Therefore, a detailed evaluation of the potential |

feasibility of each of these measures including mitigating aquatic population loss, to address |

impacts associated with PNPS’s cooling system was not conducted and is considered to be |

beyond NRC’s regulatory authority but would fall within EPA’s authority under the CWA.  In the |

SEIS, the NRC did consider the direct kill rate of species when evaluating the impact on aquatic |

species.  These comments provide no new and significant information; therefore, no changes |

have been made to the SEIS in response to these comments. |

|

Comment: Page xxi, Lines 17-18 - The sentence "Additional mitigation to minimize the impacts |

of entrainment and impingement may be justified." should be deleted. In addition to mitigation |
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| already being addressed in the last sentence of this paragraph, with the EPA recognized as the

| regulating authority, the NRC is not known to have been delegated authority under the Clean

| Water Act to make recommendations regarding mitigation measures associated with "aquatic

| matters".  (PNPS-D-MM)

|

Response:  | NRC recognizes that it does not have delegated authority under the Clean Water

| Act to mandate mitigation measures associated with "aquatic matters" and that USEPA, Region

| I is currently evaluating Entergy’s NPDES permit renewal application for PNPS.  The NRC's

| responsibilities during the environmental review of license renewal are to determine and

| document the environmental effects of operating a nuclear power plant for an additional 20

| years, as outlined in 10 CFR Parts 52 and 54.  The text referred to in the comment is a

| conclusion drawn from the technical review of the available information during the

| environmental review.  The text was not intended to serve as a recommendation or a mandate

| regarding mitigation measures; therefore, no changes have been made to the SEIS.

 |

| Comment:  In addition, I believe that our marine aquatic resources are being compromised by

| the intake design of the PNPS.  (PNPS-D-DD)

|

| Comment:  As far as the impact analysis, we do continue to be extremely concerned about the

| fisheries that inhabit Cape Cod Bay and in particularly the estuary of the Jones River which are

| in sever decline. We have concerns about the methods and approach and the limitations of the

| approach in the document, although I do admit that I found the document extremely interesting

| and informative reading. However, because the populations of herring, Alewife, Rainbow Smelt,

| Shad, American Eel are all in severe decline in the Jones River and elsewhere on the Atlantic

| Coast region, I believe that even the assessment of moderate impact is inaccurate, and that

| continued impingement and entrainment of these types of species on the Pilgrim intake screens

| is severe.  (PNPS-D-I)

|

| Response:  The comments, in general, are in opposition of license renewal at PNPS based on

| concerns regarding PNPS's once-through cooling system.  As part of the NEPA process, NRC

| has evaluated the impacts related to impingement and entrainment of aquatic organisms, the

| thermal plume, and other potential or actual aquatic impacts. The NRC's conclusions regarding

| these impacts, as well as potential mitigation measures, are presented in Chapter 4 of the

| SEIS. These comments provide no new information, and no changes have been made to the

| SEIS.

|

| Comment:  On page 4-35, the DSEIS indicates that "ENSR (2000) determined that, of the

| behavioral barriers evaluated, light barriers would be the most effective as several studies have

| shown that some fish species are attracted to light." This statement should be clarified since an

| effective barrier would typically repel, not attract, fish.  (PNPS-D-OO)

|
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Response:  Section 4.1.4 has been clarified to note that the effectiveness of light barriers as a |

deterrent has been contradictory; in some studies fish are attracted to light, while in other |

studies fish are repelled by light. |

|

Comment:  Habitat restoration and fish stocking justify the loss of viable fish and may not solve |

the lessening of the fish population due to PNPS cooling systems operations. Of the 35 species |

listed in Supplement 29, as effected by either entrainment and or impingement or both, 16 |

appear to be listed as possible fish consumed by humans. The effects on the fish by |

chlorination, heat shock and normal discharge of waste as the result of proximity to PNPS could |

potentially reach human population as the result of consuming the fish listed. |

|

These fish include: Mackerel, Black Sea Bass, Bluefin Tuna, Blue Fish, Pollock, Atlantic Cod, |

Haddock, Monkfish, Summer Flounder, Winter Flounder, Yellow Tail and Long Fin Squid. |

Again, the concern here is human consumption and the possible deleterious effects. |

(PNPS-D-LL) |

|

Response:  The discharge of chlorine and other biocides and the accumulation of |

contaminants by biota (such as from heavy metals in condenser cooling water discharges) have |

been determined to be Category 1 issues for license renewal for all nuclear plants. The effects |

of heat shock on fish is a Category 2 issue specifically evaluated in Section 4.1.3. The comment |

provides no new and significant information. Therefore, no changes have been made to the |

SEIS in response to this comment. |

|

Comment: Page 2-7, Lines 38-40; Page E-60, Line 17-20 - The sentence "The mixture is used |

to ensure the total residual chlorine discharge concentration does not exceed a maximum daily |

concentration of 0.10 parts per million (ppm) and an average monthly concentration of 0.5 ppm |

in the service water discharge." is incorrect. The Condenser Cooling Water NPDES Permit total |

residual chlorine limitations are "0.10" maximum daily and "0.1" average monthly. The Plant |

Service Cooling Water NPDES Permit total residual chlorine limitations are "1.0" maximum daily |

and "0.5" average monthly.  (PNPS-D-MM) |

|

Response: Section 2.1.3 has been changed in response to this comment. |

|

Comment:  Terminology needs be explained. Such key language as "significant", "moderate", |

"less than substantial", "minimal adverse" need qualifying definitions in order to understand the |

implications of the SEIS.  (PNPS-D-NN) |

|

Response:  Section 1.2.1 of the DSEIS explains the basis for the NRC's standard of |

significance and defines the three-level system for classifying the significance of impacts (small, |

moderate, or large) based on consideration of their context and intensity.  The other |

terminology noted in the comment (minimal adverse, less than substantial) was employed in |
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| classifying impacts in the Essential Fish Habitat Assessment included in Appendix E and is

| based on NMFS guidance.  The comment provides no new and significant information. 

| Therefore, no changes have been made to the SEIS in response to this comment.  

|

| Comment:  We also note the discussion in the DSEIS at page 4-27 which states, "Although the

| loss of winter flounder juveniles and adults through impingement may be contributing to

| population declines, the level of impact is considered to be minimal when compared to the

| potential entrainment impacts." We suggest that this comparison is inappropriate and that

| instead of comparing the two types of impact (entrainment and impingement) that may

| contribute to population declines, they both be considered together in the cumulative impact

| discussion.  (PNPS-D-OO)

|

| Response:  Sections 4.1.2.2 and 4.8.1 have been changed in response to this comment.

|

| Comment:  Section 4.1.2.1 of the DSEIS explains that 97% of the over 300,000 fish impinged

| during 2005 were Atlantic menhaden and that their survival was low (18 and 27%). In addition,

| there were 19 impingement events (>20 fish/hr) in 2005 which consisted primarily of Atlantic

| menhaden and Atlantic silversides. Even though the DSEIS acknowledges that "menhaden is

| one of the most commercially important fish species along the Atlantic Coast" (DSEIS page 

| 2-37), there is little discussion regarding the impact of the impingement losses in Section

| 4.1.2.2 other than relying on ENSR reports and general statements such as "[t]he Atlantic

| menhaden stock is considered to be healthy with stable stock size and high biomass."

| Furthermore, although the DSEIS recognizes that "due to the lack of recent information

| describing the status of several local populations, it is difficult to quantify impingement impacts,"

| it concludes that "impacts on marine aquatic species other than the Jones River population of

| rainbow smelt would be minor." EPA recommends that the FSEIS expand on this discussion of

| impingement impacts more fully explain the basis for the conclusion that the impacts would be

| more.  (PNPS-D-OO)

|

| Response:  Sections 4.1.2.2 and 4.1.2.3 were modified to address this comment.

|

| Comment:  Page 2-30, Lines 22-24 - Suggest changing the sentence "However, these tests

| indicated that sediment from the intake embayment would have a significant impact on the

| survival of the amphipod (Ampelisca abdita), and the development of the larval stage of the

| blue mussel (Mytilus edulis)." to "Although unrelated to PNPS operations, these tests indicated

| that sediment from the intake embayment would have a significant impact on the survival of the

| amphipod (Ampelisca abdita) and the development of the larval stage of the blue mussel

| (Mytilus edulis)."  (PNPS-D-MM)

|

|
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Response:  The NRC staff reviewed the toxicity testing results and edited Section 2.2.5.2 to |

clarify that the followup testing indicated that toxicity to the amphipod Ampelisca abdita and |

larvae of the blue mussel (Mytilus edulis) appeared to be limited to a single location and may |

have resulted from ammonia.  Ammonia is a naturally occurring chemical in sediment that can |

be toxic to invertebrates.  |

|

Comment:  Sand Tiger Shark (Odontaspis Taurus).  This animal is not mentioned in the SEIS, |

which we bring attention to here, as it is designated by NMFS as a Species of Concern |

Designation, and it has been caught and tagged over the past two years in the Jones River |

estuary. From evidence of the fish caught, we know that the sand tiger feeds on striped bass, |

and we know that Striped bass feed on smelt, herring and menhaden, etc. |

|

We are concerned as we have stated above, that the SEIS has so segmented its analysis of |

the impact on fisheries as to lose sight on the general and cumulative impact upon the web of |

fish in the food chain. Ecosystem analysis requires that the operation is evaluated against |

broad impacts to Cape Cod Bay populations and habitats as well as upon the 66 or species of |

fish impinged and entrained by plant operations. We do not know enough about Cape Cod Bay |

and its dependent species to be confident in the assessment that MODERATE impacts on |

smelt and winter flounder are only that, and can be ignored.  (PNPS-D-NN) |

|

Response:  As described in Section 2.2.5.3.1, the SEIS identified a group of important fish |

species for evaluation as representatives of the potentially affected fish community in western |

Cape Cod Bay.  These included species that are commercially or recreationally valuable, |

species critical to the ecosystem, and species for which essential fish habitat (EFH) has been |

designated in the vicinity.  The sand tiger shark was determined not to meet these criteria and |

has never been reported to have been entrained or impinged at PNPS.  In addition, although |

the sand tiger shark is designated as a species of concern by the NMFS (NOAA Fisheries |

2004), it is an opportunistic feeder and therefore it may prey on many different fish species. |

Potential food chain effects were considered in the assessment, as discussed in Section 4.8 on |

Cumulative Effects and in the EFH Assessment (Appendix E).  Due to limitations associated |

with each method of assessing fish populations and the significance of impacts, multiple |

methods were considered as lines of evidence in arriving at conclusions based on the weight of |

the available evidence.  The NRC staff met with representatives of State and Federal agencies |

prior to development of the SEIS to discuss methods of evaluating impacts to marine fish |

populations.  Multiple methods can be used to evaluate status and trends of these populations. |

The basis for the conclusions regarding the species evaluated are described in Sections 4.1.1 |

and 4.1.2.  Section 4.8.1 has been revised in response to this comment. |

|

|
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| Comment:  In addition, JRWA is concerned that other species, especially the Jones River the

| Alewife and Blueback Herring have not been fully evaluated, and are being severely impacted

| by plant operations. Annually hundreds, and at times tens of thousands of this fish are

| impinged, and have been found in the plant cooling system, including in the spring prior to

| spawning. In 1995 the Alewife was the dominant fish impinged, while the Rainbow smelt have

| been dominant at least two years.  (PNPS-D-NN)

|

| Response:  As described in Section 2.2.5.3.1, the SEIS identified a group of important fish

| species for evaluation as representatives of the potentially affected fish community in Cape Cod

| Bay.  These included species that are commercially or recreationally valuable, species critical to

| the ecosystem, and species for which essential fish habitat (EFH) has been designated in the

| vicinity.  Neither blueback herring or alewife (collectively known as river herring) were

| determined to have EFH in the vicinity of PNPS, and both are commonly impinged at PNPS,

| with greater numbers of alewife being affected.  The fishery for these two species has recently

| been closed in Massachusetts.  Based on NRC staff conversations with MADMF, the fishery is

| declining, but overall population data are unavailable.  However, the level of take of these

| species by PNPS is relatively small.  Over the last 25 years the annual average of alewife

| impinged is 2000 fish; however, there were five large impingement events (greater than 1000

| fish) during this time frame.  The median of the last 25 years would be 262 impinged fish per

| year.  The alewife was chosen as one of the important species for evaluation, and it provides a

| conservative representation of potential impacts on the blueback herring due to their similar life

| histories and habitats.  There is not an apparent relationship between alewife impingement

| numbers in recent years and current alewife counts in the Jones River.

|

| NRC staff evaluated the available data and determined that there are differences in

| impingement rates for individual species throughout the year.  This is especially true of

| anadromous fish that have distance runs that pass within the vicinity of PNPS.  The staff

| realizes that alewife and blueback herring are impinged in the spring prior to spawning.  This

| was taken into consideration when developing the impact determination.  It should also be

| noted that most data available for analysis of impingement impacts are not differentiated by

| season. The comment provides no new and significant information.  Therefore, no changes

| have been made to the SEIS in response to this comment.

|

| Comment:  The following fish species were considered those suffering the greatest numerical

| losses due to impingement over the last 11 years of monitoring at Pilgrim (Environmental

| Protection Group 2005): 
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|
Table 1 |

|
Year     Atlantic silverside     Atlantic menhaden     blueback herring   grubby   rainbow smelt       alewife |
1994        36,498                              58                                269           1,094           9,464                   123 |
1995        13,085                          1,560                            1,244              648           2,191              39,884 |
1996        16,615                          2,168                            2,462           1,347           3,728                   216 |
1997          6,303                          1,329                               424              405           1,978                   317 |
1998          6,773                          1,423                               134              335           1,656                   158 |
1999          8,577                        42,686                               550              628              875                   610 |
2000        25,665                        34,354                            5,919            1,105               13                2,443 |
2001           4,987                          3,599                              229               517             879                1,618 |
2002           4,430                        53,304                              943            1,087              335                   334 |
2003         23,149                      119,041                           1,968               237              532                   438 |
2004         13,107                        10,431                           2,046            2,257           1,092                   145 |

|

Of particular interest are the rainbow smelt. These fish are an anadromous species and smelt |

impinged at Pilgrim most probably come from the Jones River population. Although there are |

two other rainbow smelt runs (Town Brook and Eel River) in the Plymouth/Kinston/Duxbury Bay |

area they are apparently quite small in comparison to that from the Jones River (based on pers. |

comm., Brad Chase, MA Division of Marine Fisheries [DMF] to Gerald Szal, DEP). Rainbow |

smelt are not known to reproduce elsewhere in streams entering Cape Cod Bay or in streams |

elsewhere on Cape Cod.  (PNPS-D-NN) |

|

Response:  The comments provide no new and significant information, and no changes have |

been made to the SEIS in response to this comment. |

|

Comment:  The moderate impact finding on Winter Flounder was based largely on what's |

called the equivalent adult model which takes numbers of eggs and larvae that pass through |

the plant and predicts how many adults would, could result from those based on many |

assumptions on their mortality rate. It's a screening tool and it's not designed to estimate |

mortality rates. |

|

In 2000, 2002 and 2004 I was involved in what we call a larval transport study designed to |

measure how many Winter Flounder actually flow past the station in a typical spawning season, |

and based on that study, we estimated that much less than one percent of the Winter Flounder |

larvae passing the station are actually entrained, so I would urge you to focus on that more than |

the equivalent adult model.  (PNPS-D-T) |

|

Response:  The equivalent adult model and results from the larval transport study were both |

considered as part of the weight of evidence in determining that there was a potential for a |

moderate impact to local populations of winter flounder.  This comment does not provide new |
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| and significant information, and therefore, no changes have been made to the SEIS in response

| to this comment.

|

| Comment: Page 4-21, Lines 27-28 - " ... there were several methodological difficulties, which

| impart a high degree of uncertainty to these estimates." The Larval Transport Studies provide a

| direct method of measuring 'percent entrainment' of winter flounder at PNPS using larval

| densities from the plant and from Cape Cod Bay, obtained simultaneously. The obvious benefit

| to this approach is that it eliminates the reliance on hypothetical models (and their inherent

| uncertainties) and instead, uses real time field data collected at the site. The key challenge is to

| ensure that using a net to sample larvae close to the bottom (larval stages 3 and 4) does not

| underestimate the actual number of larvae present in the bay. As with many field studies, new

| techniques were employed to address this difficulty and they were not completely successful. 

|

| There was no problem with the stage 3 and 4 larval densities obtained from sampling in the

| discharge canal, which collects all larval stages with equal efficiency. To determine 'percent

| entrainment' these values were then divided by the number sampled in the bay. As a result, it

| was apparent that the few elevated entrainment values for stage 3 and 4 larvae obtained in

| 2002 and 2004 were due to low numbers of stages 3 and 4 collected in the bay (i.e. under

| sampling larvae close to the bottom). However, this discrepancy does not cause a high degree

| of uncertainty and it does not detract from the key conclusion that the amount of winter flounder

| larvae in northwest Cape Cod Bay entrained by PNPS is estimated (from direct measurement)

| to be less than 1 % of the net larval transport.  (PNPS-D-MM)

|

| Comment: Larval transport studies were conducted in 2000, 2002, and 2004 for the purpose of

| comparing the percentage of winter flounder moving by Pilgrim Station to that which is

| entrained through Pilgrim Station’s cooling system.  Page 4-12 of the DSEIS presents 2004

| data that indicates a 20 percent entrainment rate of stage 4 winter flounder for one survey and

| less than 1 percent in another survey.  The DSEIS indicates that the authors of the studies

| “emphasized that the higher rate may have been a result of some methodological difficulties

| such as lost sampling gear, resulting in no sample collection from several survey locations.” 

| We note that the DSEIS does not appear to include data to support these conclusions and we

| recommend that an expanded explanation of the higher entrainment rate be provided in the

| FSEIS.  (PNPS-D-OO)

|

| Response:  In response to these comments, additional discussion regarding the larval

| transport studies has been added to Section 4.1.1.1 in the SEIS.

|

| Comment:  The DSEIS (DSEIS page 4-13) discusses the 2000 and 2002 larval transport data

| and adds that these “reports state that the periodic high entrainment rates observed for stages

| 3 and 4 larvae were likely due to difficulties in collecting the stages 3 and 4 larvae, as these

| larval stages generally are associated with the bottom sediments.”  It is our understanding that
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stage 3 winter flounder are found in the water column.  In addition, one of the two surveys in |

2004 shows a stage 4 larval entrainment rate of 20 percent.  We recommend that the |

discussion in the FSEIS reflect the entire data set.  (PNPS-D-OO) |

|

Response:  The DSEIS incorporated all of the results from the larval transport studies |

(including the 2004 data) in reaching the conclusion that there is a potential for a moderate |

impact to local populations of the winter flounder.  This comment does not provide additional |

information and therefore no edits to the SEIS are necessary. |

|

Comment: Page 4-21, Lines 2-7 - Regarding "Normandeau (2006a) compared recent |

estimates of the loss of age 3 adults ... " referring to Table 4-4 references Normandeau as the |

source, and discusses the estimated percent loss of adults as if this terminology is used in the |

2005 Annual Report referenced. However, the headers (description of data columns) presented |

in Table 4-4 are quite different from those in the reference document. One is also incorrect; the |

Area-Swept survey should be all adult winter flounder (those equal to or longer than 280 mm |

TL) not just age-3 fish. Please duplicate the entire table as it appeared in the original source, or |

eliminate the citation altogether.   (PNPS-D-MM) |

|

Response:  The NRC staff has revised the table, which is now Table 4-5, in response to this |

comment.  Column headings and footnotes have been edited to more accurately describe the |

associated data and clarify its basis. |

|

Comment:   Finally, although winter flounder is the only fish present in category 2 and subject |

to review, it appears data and collection of data might be altered to gain more accurate |

representation of how many larvae, eggs and fish are adversely effected by PNPS cooling |

system. Less than 1% appears to be a general category to place all the fish in various stages |

collected for analysis. Perhaps better technology could result in more accurate data. |

(PNPS-D-LL) |

|

Response:  The NRC evaluated a number of aquatic species as part of the environmental |

review, as described in Chapter 2 and 4 of the SEIS, including winter flounder.  These important |

fish and marine mammal species were identified as representative of the potentially effected |

aquatic community of Western Cape Cod Bay.  The list included commercially or recreationally |

valuable species, species critical to the ecosystem, and species for which EFH has been |

designated by NMFS.  |

|

NRC, through development of the SEIS, analyzes the potential impacts of renewing the plant's |

operating license.  NRC does not have regulatory authority to impose fish monitoring |

requirements or implementation of the best technology available.  EPA has such regulatory |
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| authority under the Clean Water Act.  Consequently, recommendations for the facilities

| monitoring program are beyond the scope of the SEIS.  Therefore, no changes to the SEIS

| were made in response to this comment.

|

| Comment: Page 4-12, Lines 16-17 - Regarding "The abundance estimates in 2005 were <50%

| of the 1995-2004 time series. " This sentence, given without any perspective, may lead to the

| wrong conclusion about the status of winter flounder in Cape Cod Bay. The 2006 estimate of

| immature winter flounder was the fourth highest over the 12-year monitoring series, indicating

| that an ample amount of recruitment is occurring, which propagates the population in the

| vicinity of PNPS.  (PNPS-D-MM)

|

| Response:  Section 4.1.1.1 has been revised in response to this comment.  The conclusions in

| the SEIS are based on the latest data available to the NRC staff (PNPS Marine Ecology Studies

| Report No. 67, 2006).

|

| Comment:  Section 4.1.1.4 of the DSEIS "concludes that the impact of entrainment on marine

| aquatic species other than the winter flounder population would be minor." However, it does not

| appear that this conclusion is fully supported in the DSEIS and EPA encourages a closer

| evaluation of measures to mitigate the adverse impacts of the once-through cooling system.

| Without effective mitigation measures to reduce entrainment, several fish species will be

| adversely affected. The DSEIS (DSEIS page E-l 05) acknowledges this impact by indicating

| that the continued operation of the Pilgrim Station cooling water system would have a

| "substantial adverse effect on EFH for 7 species" in the vicinity of Pilgrim Station. 

| (PNPS-D-OO)

|

| Response:  Section 4.1.4 provides an overview of potential mitigation measures to minimize

| adverse impacts to marine resources.  Therefore, a detailed evaluation of the potential

| feasibility of each of these measures to address impacts associated with PNPS was not

| conducted.  Requiring implementation of such mitigation measures is beyond NRC’s regulatory

| authority but would fall within EPA’s authority under the CWA.  Section 4.1.1.4 has been

| changed in response to the comment.  

|

| Comment:  Also, EPA's scoping comments suggested that the DSEIS should include the

| consideration of a biological surveillance program to address impacts to fish. This measure

| does not appear to be analyzed in the DSEIS and EPA continues to recommend that this

| impact minimization option be more fully explored in the FSEIS.  (PNPS-D-OO)

|

| Response:   The USEPA Region I scoping comment referred to in this comment recommended

| evaluation of the possibility of implementing a biological surveillance program to determine

| when impact mitigation measures such as barrier nets should be deployed.  The program would

| be intended to identify the presence of large populations of fish susceptible to being attracted to

NRC-Pilgrim's Final Supplemental 
 Environmental Impact Statement

Exhibit No. NRC000002 
Pilgrim LR Proceeding 
50-293-LR, 06-848-02-LR



Appendix A

July 2007 A-99 NUREG-1437, Supplement 29

the thermal plume and discharge canal.  The intent of Section 4.1.4, Potential Mitigation |

Measures, is to provide a general overview of the potential mitigation measures that may be |

applicable to PNPS.  Thus, a detailed discussion of the effectiveness of implementing a |

biological surveillance program in conjunction with diversion devices is outside the scope of this |

analysis.  Section 4.1.4 has been changed in response to this comment. |

|

Comment: Page 2-30, Lines 8-9 - On page 2-11 (lines 30-32) it is stated that "The sediments |

were described as having relatively low concentrations of the chemical parameters tested |

polychlorinated biphenyls (PCBs), polycyclic aromatic hydrocarbons (PAHs), pesticides, .. .". |

However, Page 2-30 (lines 8-9) states "PAHs, pesticides, and PCBs were not detected in any |

sediment sample." These statements appear to contradict each other.  (PNPS-D-MM) |

|

Response:  The first discussion refers generally to the wide range of chemicals tested as |

having relatively low concentrations, and it lists PCBs, PAHs, pesticides, petroleum |

hydrocarbons, and heavy metals as the tested chemicals.  However, PAHs, pesticides, and |

PCBs were not detected at all while low concentrations of petroleum hydrocarbons and heavy |

metals were detected in sediment samples.  The second discussion, more specifically states |

that PAHs, pesticides, and PCBs were not detected in the samples.  The first discussion in |

Section 2.1.3 has been changed in response to this comment. |

|

Comment: Page 2-28, Lines 1-2 - Suggest deleting the first sentence that starts with "Water |

depths ... ", and replace with 'Water depths in the vicinity of PNPS are typically 10 ft and up to |

120 ft within 5 miles off shore of the site."  (PNPS-D-MM) |

|

Response:  Section 2.2.5.1 has been revised in response to this comment. |

|

Comment:  EPA's scoping comments requested an update of the analyses of thermal plume |

impacts in light of current information and it appears that the DSEIS only provides a summary |

of existing data from 1995 and 2000 reports. EPA recommends that the FSEIS provide more |

recent data if they are available.  (PNPS-D-OO) |

|

Response:  The assessment of thermal impacts in the SEIS was based on the most recent |

data available.  Although more recent data are desirable, it is unlikely that the characteristics of |

the thermal plume have changed significantly since the studies cited in Section 4.1.3 were |

performed.  The comment provides no new and significant information.  Therefore, no changes |

have been made to the SEIS in response to this comment.  |

|

Comment:  I also feel the occurrence of heat shock as a category 2 issue should be thoroughly |

examined and data taken as to how fish are effected by this occurrence.  (PNPS-D-LL) |

|

|
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| Comment:  In addition, I think that there needs to be some consideration given to the facts of

| global warming … 

|

| I think, in general, the ocean is getting a little warmer, certainly the bay is getting warmer, and I

| believe that it is in part getting warmer not only because of global influences but because there

| is a continual daily thermal discharge of superheated water from the plant as a result of the

| cooling function. And that the documents do not consider the impact of that general warming

| upon the bay, upon the essential fish habitat and upon the species that live there, and I think

| this was a flaw in the supplement and I believe that it should be corrected in the final, that the

| warming of the bay water has to be considered. 

|

| What was considered was the shock to the species, in terms of the discharge and I believe that

| the report basically says, well, a fish can swim away from superheated water, and while I

| believe that's true, I think if the general warming pattern is there, then we are kind of --. Like us

| in this room, we are sort of all stuck with the environment that we happen to be in at the

| moment and if you can't get out of it, you have to suffer the result. That is what's happening to

| our marine fisheries, and there is a bigger impact than locally to Pilgrim or locally to the Jones

| River, and we have to pay attention to that and we cannot delay that attention any longer,

| anymore than we can delay the attention given to some of the other concerns.  (PNPS-D-I)

|

| Response:  The analysis of thermal impacts in Section 4.1.3 was based on measured

| temperature differences within the bay, the extent of the plume throughout the tidal cycle, and

| the minimal effects documented by the biological monitoring programs in the affected area.  It

| should be noted that the water leaving the plant is not superheated.  Superheated water is

| water that has been heated above its boiling point under pressure that prevents it from

| vaporizing.  The maximum permitted temperature of the condenser cooling water at the outfall

| is 102°F, less than half the boiling point temperature.  Thermal plume studies found that water

| temperatures measurably exceeded ambient water temperatures in a localized area within

| Cape Cod Bay near PNPS.  However, any incremental contribution of heat to the bay from the

| discharged cooling water would be negligible in the comparison to regional and global

| influences on water temperatures in the bay.  These comments provide no new and significant

| information; therefore, no changes have been made to the SEIS in response to these

| comments.

|

| Comment:  There are details about sediment collected and analyzed from Mass Bay area.

| "Metals, PAH's, PCB's, pesticides and radionuclides" were found and identified, however, the

| conclusion of the data stated, " Mass Bay sediment were no more contaminated than those of

| other urban estuaries."  They were concluded as being "healthy" and of no concern.  I

| understand the comparative analysis of this data as beneficial to the understanding of the

| sediment collected in Mass Bay.  However, I feel the presence of toxins in the sediment should

| also be taken into account and evaluated as such. Describing the results of analysis as
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"healthy" due to their presence in "other urban coastal regions on the East Coast" seems to be |

faulty analysis and again, data should be analyzed and concluded on the basis of how these |

chemicals relate and effect the surrounding ecosystem.  The effect can not be dismissed |

because other coastal estuaries exhibit similar toxins in the sediment.  (PNPS-D-LL) |

|

Response:  The text did not state that the sediment was healthy because of the comparison to |

other coastal regions on the east coast, as suggested in the comment.  The effect was not |

dismissed based on comparison to other coastal estuaries. Instead, the text states that |

determination that the sediment was healthy was based on a comparison of the contaminant |

concentrations in the sediment to sediment toxicity effects levels from the U.S. National |

Oceanographic and Atmospheric Administration (NOAA).  The study was a general assessment |

that was not directly related to evaluation of PNPS operations.  However, the conclusion that |

the sediments were no more contaminated than other coastal regions provides information |

suggesting that PNPS has not had a measurable effect on the sediment, and the comparison to |

NOAA standards indicates that neither PNPS nor the widespread industrialization near |

Massachusetts Bay has resulted in sediment contamination that exceeds toxic levels.  This |

comment provides no new and significant information; therefore, no changes have been made |

to the SEIS in response to this comment. |

|

Comment:  EPA's scoping comments asked that the DSEIS contain a discussion of future |

dredging needs for the facility.  The DSEIS at page 4-69 explains that the applicant doesn't plan |

to dredge.  However, the DSEIS at page E-63 explains that dredging occurred in 1982 and |

1990. While the applicant may have no plans to dredge at this point in time, EPA recommends |

that the FSEIS reflect that dredging of portions of the facility over the relicensing term may be |

likely given the past dredging history of the facility.  (PNPS-D-OO) |

|

Response:  NEPA is designed to evaluate reasonably foreseeable actions.  Since the last |

dredging action occurred over 17 years ago and did not have the intended outcome of bringing |

cooler water into the cooling system, Entergy has stated that they do not intend to dredge in the |

future. Therefore, NRC does not believe that future dredging of portions of the facility is a |

reasonably foreseeable action that needs further evaluation.  This comment provides no new |

and significant information; therefore, no changes have been made to the SEIS in response to |

this comment. |

|

Comment:  …it's my opinion, and we will comment this way, that there should be no relicensing |

certainly without considerable modification to the intake and discharge structure that provided |

cooling water to the plant.  (PNPS-D-I) |

|

|
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| Comment:  Also, I hope there is careful consideration regarding, 

|

| "Entrainment of fish and shellfish in early life stages into nuclear power plant cooling water

| system" as "considered a category 2 issue, thus requiring a site specific assessment for the

| license renewal review." 

|

| It is also clearly stated in supplement 29, "section 316 (b) of the clean water act (CWA) requires

| the location, design, construction and capacity of cooling water intake structures reflect the best

| technology available for minimizing adverse environmental impacts." Important data will be the

| result of the Entergy study regarding PNPS cooling systems. Especially in light of the EPA

| 316(b) regulations.  (PNPS-D-LL)

|

| Comment:  PNPS is obligated as a co-habiter of it's surrounding Cape Cod Bay ecosystem to

| make necessary improvements to the cooling system as it currently operates. Some of the best

| solutions for improvement to Aquatic Marine Populations and Cape Cod Bay waters from the

| list seem to be the following (as outlined in Supplement 29). 

|

| • Automated chlorine monitoring 

| • Alternative intake systems 

| • Alternative intake screen systems 

| • Variable speed pumps 

| • Closed cycle system 

|

| If a closed cycle system includes changes in the use of water from Cape Cod Bay to another

| source not associated with the surrounding environment, then this would solve the problems

| associated with entrainment, impingement and pollution of chlorine into Cape Cod Bay. Further,

| if alternative intake systems refers to another source of water for cooling and again another

| source for disposing of the chlorinated water, then this would solve the problem of entrainment,

| impingement and pollution to Cape Cod Bay.  (PNPS-D-LL)

|

| Comment:  I am very pleased with the policy of PNPS and the governmental policy as follows: 

|

| "Entrainment of fish and shellfish into the cooling water system is a potential adverse

| environmental impact that could be minimized by use of the best available technology." 

|

| "Licenses are required to demonstrate compliance with the phase 2 requirements at the time of

| renewal of their NPDES permit."  (PNPS-D-LL)

|

| Comment:  Pages 4-34 thru 4-38, Section 4.1.4 - Discussion of these alternatives and their

| possible application at PNPS should be left to the 316(b) process currently underway. 

| (PNPS-D-MM)
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Comment:  Pages 4-34 thru 4-38, Section 4.1.4 - The NRC is not known to have been |

delegated authority under the Clean Water Act to make recommendations regarding mitigation |

measures associated with "aquatic matters". In addition, 316(b) is associated with numerical |

performance standards and does not define "impact'. Mitigation measures in the future, if any, |

will be developed and jointly agreed upon between USEPA Region I and Entergy as part of the |

316(b) compliance process.  (PNPS-D-MM) |

|

Comment:  JRWA is concerned that the adverse environmental impact from impingement and |

entrainment at PNPS of fish and aquatic organisms that depend on Cape Cod Bay and the |

Jones River estuary is so severe as to require a change to the once-through cooling system, or |

a halt to plant operations. No re-licensing should occur without change to a closed-loop cooling |

system or better available technology. Further, the evidence suggests that impacts to fisheries |

over the past thirty years have been instrumental in causing declines in fish species |

populations-especially Rainbow smelt, Alewife, Blueback Herring, as well as winter flounder and |

others-and therefore, substantial increase in mitigation strategies must be required. |

(PNPS-D-NN) |

|

Comment:  As soon as the best method can be determined, and prior to any extension of |

permit or license for operation, the salt water intake and discharge for the once-through cooling |

system at Pilgrim Nuclear Power Station must be retrofitted to avoid if possible, and mitigate |

where as necessary, adverse impacts to the aquatic populations of Cape Cod Bay and its |

regional estuarine systems. The SEIS and other reports describe now caused by impingement |

and entrainment of aquatic life forms at levels that adversely impact the Cape Cod Bay |

Sanctuary through unacceptable reduction in fish populations, especially populations of |

Rainbow smelt, Alewife, Blueback herring, winter flounder, Atlantic mackerel, Atlantic cod, and |

other fish important to the ecosystem function and balance of the bay as a whole, and to the |

Jones River in particular.  (PNPS-D-NN) |

|

Comment:  Retrofits to the intake and discharge structure should be required to avoid fish kills. |

(PNPS-D-NN) |

|

Response:  The comments, in general, express concern regarding PNPS's once-through |

cooling system.  NRC has evaluated the impacts related to impingement and entrainment of |

aquatic organisms, the thermal plume, and other potential or actual aquatic impacts. The NRC's |

conclusions regarding these impacts, as well as potential mitigation measures, are presented in |

Chapter 4 of the SEIS. |

|

NRC does not have the regulatory authority under the CWA to require changes to the PNPS |

cooling water system.  Entergy cannot operate the cooling water system without a NPDES |

permit, which is issued by USEPA Region I.  In the absence of USEPA Region I requirements, |

NRC has not included retro-fitting PNPS to closed-cycle cooling in Chapter 8, Alternatives. |
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| Instead, closed-cycle cooling is addressed in Chapter 4 as part of the potential mitigation

| measures associated with the PNPS cooling system.  These comments provide no new and

| significant information; therefore, no changes have been made to the SEIS in response to these

| comments.

|

| Comment:  The DSEIS analysis of closed-cycle cooling in Chapter 8.0 (the environmental

| impacts of alternatives to license renewal) considers the impacts of closed-cycle cooling

| associated with the construction of a new nuclear generating station at a greenfield site. In

| addition to considerations of closed-cycle cooling at a greenfield site, EPA recommends that the

| analysis of alternatives be expanded to include an evaluation of a retrofit of the existing Pilgrim

| Station facility to closed-cycle cooling.  (PNPS-D-OO)

|

| Response:  Chapter 8.0 presented an analysis of alternatives that are potentially available to

| replace the generating capacity that would be lost if the PNPS OL were not renewed. The focus

| in that section was on alternative energy producing facilities that could reasonably be expected

| to operate as base load generating stations since PNPS typically operates at a capacity factor

| over 90%. 

|

| It is the case, as the comment notes, that one of the base-load systems considered in Chapter

| 8.0, was a nuclear plant operating with closed-cycle cooling at a greenfield site. The purpose in

| doing so was to present a general assessment of the implications of developing an integrated

| power complex (energy source, transmission lines, auxiliary facilities, and cooling tower) to

| replace the output of PNPS. In that context, the broad scale benefits and impacts of the cooling

| system portion of the integrated generating station complex could be readily stated. The

| objective of the analysis was not, however, to present the detailed cost and benefits of a power

| plant cooling system at a hypothetical greenfield site. 

|

| NRC does not have delegated authority under the Clean Water Act to mandate mitigation

| measures associated with "aquatic matters", specifically mitigation measures associated with

| PNPS's once-through cooling system. PNPS's once-through cooling system is currently being

| evaluated by USEPA Region I as a part of Entergy’s NPDES permit renewal.  USEPA Region I

| has not issued any guidance regarding potential requirements for retro-fit of PNPS to

| closed-cycle cooling. In the absence of requirements or guidance, NRC has determined that

| retro-fitting PNPS to closed-cycle cooling is not a reasonably foreseeable action and has not

| included this option in Chapter 8, Alternatives. Instead, closed-cycle cooling is addressed in

| Chapter 4 as part of the potential mitigation measures associated with the PNPS cooling

| system.  In conclusion, no changes have been made to the SEIS.

|

| Comment:  Bald Eagles, red-bellied cooters, roseate terns, piping plovers, barn owls, arctic

| terns, least terns, vesper sparrows, northern parula and common tern all reside or have once

| resided in and around the PNPS area. They are also federally listed as endangered threatened
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species and depend on the PNPS area and surrounding area for survival. As early as 2005 |

juvenile Bald Eagles were observed at Plymouth Plantation and "wintering Bald Eagles |

occasionally occur in the area of PNPS. |

|

Further "1400 feet of the transmission line ROW near it's southern and adjacent to the |

boundary of Myles Standish State Forest is designated critical habitat for the red bellied cooter. |

(Critical habitat is habitat that is considered essential to the conservation of the species and |

may require special management)." |

|

These species are under the care of our federal government and PNPS is required to protect |

the place they live. If the PNPS site interfere with their viability and health, any problems caused |

by the operation of PNPS needs to be resolved immediately.  (PNPS-D-LL) |

|

Response:  The SEIS evaluated the potential for adverse effects on all threatened or |

endangered species, including all species referenced in the above comment, potentially |

occurring in the vicinity of PNPS and its transmission line ROW, in Section 4.6.  NRC consulted |

with the U.S. Fish and Wildlife Service under Section 7 of the Endangered Species Act of 1973, |

as amended, regarding listed species within their jurisdiction.  The conclusion of the staff was |

that impacts on such species during the renewal period would be small.  On May 23, 2006, |

FWS concurred with NRC’s conclusion and informally concluded the consultation.  The |

comment provides no new and significant information; therefore, no changes have been made |

to the SEIS in response to this comment. |

|

Comment:  Page E-89, Lines 5-10 - states "Continued operation of PNPS may also have the |

potential to affect prey items of various life stages of the red hake, as several prey items of the |

red hake (zooplankton, squid, herring, flatfish species, and mackerel) have been commonly |

reported in the impingement and entrainment sampling program at PNPS. |

|

Red hake like Atlantic cod frequent deeper waters further offshore than those around PNPS. |

This is supported by the 13-year trawl survey conducted by the Massachusetts Division of |

Marine Fisheries (Lawton et al. 1995). Red hake were not among the top six taxa collected in |

that study that involved 1,322 bottom tows between 1970 and 1982. Red hake also prefer softer |

bottoms composed of mud and sand (Collette and Klein-MacPhee 2002) than is prevalent |

around PNPS. |

|

Red hake larvae, juveniles and adults are opportunistic feeders that prey on a wide variety of |

taxa (Luczkovich and Olla 1983, Bowman et al. 2000). Their prey changes seasonally and |

throughout their life history (Steimle et al. 1999). Larval red hake prey on cope pods and other |

microcrustaceans, whereas juveniles consume chaetognaths (arrow worms) and small benthic |

and pelagic crustaceans including amphipods, decapods, mysids, euphausiids, and copepods. |

Adult red hake prey on crustaceans, an assortment of fish species such as haddock, silver |
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| hake, sand lance and mackerel, and squid (Steimle et al. 1999). The dominance of these prey

| items changes seasonally, for example "Copepods are important in the fall and winter; arrow

| worms are eaten in the spring and summer" (Collette and Klein-MacPhee 2002). 

|

| It is unlikely that red hake would be indirectly affected by entrainment of planktonic organisms

| such as zooplankton that provide food for larger invertebrate prey and small fish - studies have

| shown that these lower trophic level organisms typically survive entrainment. In studies at

| PNPS zooplankton entrained generally showed high survival rates ranging from 95% to 100%

| at most operating conditions (Bridges and Anderson 1984). Larger invertebrates like squid are

| impinged at PNPS but the annual number is not large. The estimated annual average number

| of squid impinged is only 81 animals over the 26-year period from 1980 - 2005. Squid spawn

| year round, grow rapidly, and are short lived (Cadrin 2000). Therefore the impingement of small

| numbers of these animals is not expected to impact the food supply for red hake. 

|

| Atlantic herring eggs are not entrained at PNPS because they are demersal and adhere to the

| substrate when spawned. While herring larvae are entrained they originate primarily outside

| Cape Cod Bay and those entrained originate from a large pool of larvae distributed throughout

| the Gulf of Maine and Georges Bank and not a localized population (ENSR 2000, Normandeau

| 2006). Assessment of the potential effects of larval entrainment indicate that equivalent adult

| losses amount to about 0.007% of the regional spawning stock biomass. While herring are

| impinged on the PNPS intake screens the annual estimated number averages only 1,179 fish

| (1980 - 2004, Normandeau 2006). 

|

| Atlantic mackerel eggs and larvae are entrained by the circulating water system and juveniles

| and adult are occasionally impinged on the intake screens at PNPS. Analyses suggest that the

| number of age-1 fish that might reasonably be expected to result from the numbers of eggs and

| larvae entrained had they all died are equivalent to 0.2% of the local mackerel landings.

| Ichthyoplankton have also been widely shown to survive entrainment by circulating water

| systems at power stations including PNPS (MRI 1978, 1982, Ecological Analysts 1981, EPRI

| 2000, LMS 2001). Atlantic mackerel are swift swimmers and they are not often impinged at

| PNPS. They occurred in samples during only six years from 1980 - 2005 with an average of five

| individuals annually. In any event, neither entrainment, nor impingement results in the removal

| of plants and animals from the ecosystem. Thus, even those plants and animals that do not

| survive passage through the Station settle to the bottom where they provide food for benthic

| invertebrates that in turn provide food for red hake. 

|

| Based on their preference for deeper waters and soft bottom and varied diet it is unlikely that

| the continued operation of PNPS will have a 'substantial adverse effect' on the essential fish

| habitat of red hake.  (PNPS-D-MM)

|

|
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Comment:  Page E-99, Lines 8-13 - states "Continued operation of PNPS may also have the |

potential to affect prey items of the winter flounder, as they have been described as omnivores |

preying on a variety of fish and invertebrate species, many of which have been commonly |

reported in the impingement and entrainment sampling program at PNPS." |

|

Winter flounder is a widely distributed species that is found over a variety of sediment types |

including mud, sand, cobble, and rocks (Pereira et al. 1999). They are among the more |

abundant larvae entrain at PNPS and typically occur on the intake screens (mean occurrence of |

917 fish from 1980-2004; Normandeau 2006). |

|

Winter flounder are opportunistic feeders that prey on a wide variety of taxa. Larvae feed on |

abundant forms of phytoplankton and zooplankton such as diatoms, rotifers, dinoflagellates, |

and copepods (Pearcy 1962, Klein-MacPhee 1978, MRI 1979, 1983). Juveniles are |

"euryphagus"; 27 organisms representing 7 phyla having been identified in their stomachs by |

Pearcy 1962 (see also Klein-MacPhee 1978). Adult winter flounder are described as |

omnivorous "eating whatever is available" (Klein-MacPhee 1978). Chief prey items include |

polychaete worms, anthozoans, isopods and amphipod shrimp. They also prey on small crabs, |

squid, bivalves and other taxa small enough to be consumed with their small mouth (Bowman et |

al. 2000).  MacPhee (1969) reported that the most important category of food in a winter |

flounder's diet depends on the type of bottom on which a fish resides. |

|

The DSEIS suggests that winter flounder essential fish habitat will be adversely affected by |

continued operation of PNPS because a variety of fish and invertebrate species are entrained |

and/or impinged. This is unreasonable because all life stages of winter flounder are |

opportunistic feeders that prey on a wide variety of taxa. It is unlikely that flounder would be |

directly or indirectly affected by entrainment of planktonic organisms such as phytoplankton and |

zooplankton - studies have shown that these lower trophic level organisms typically survive |

entrainment. Zooplankton entrained at PNPS generally showed high survival rates ranging from |

95% to 100% at most operating conditions (Bridges and Anderson 1984). Very small fish are |

entrained by the circulating water system at PNPS but they have been widely shown to survive |

entrainment by circulating water systems at other power stations (Ecological Analysts 1981, |

EPRI 2000, LMS 2001). Small fish are also impinged on the intake screens at PNPS but many |

of them have been shown to survive (MRI1984, Normandeau 2006). In any event, neither |

entrainment nor impingement results in the removal of animals from the ecosystem. Thus, even |

those animals that do not survive passage through the PNPS circulating water system remain |

available as food for flounder as well as other animals that are known to become prey for winter |

flounder. |

|

Based on their wide geographic range and varied diet and given that prey are not removed as a |

result of entrainment and impingement it is unlikely that the continued operation of PNPS will |

have a ‘substantial adverse effect' on the essential fish habitat of this species.  (PNPS-D-MM) |
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| Comment:  Page E-73, Lines 38-39 - The DSEIS states" Eggs and larvae of the American

| plaice dominated entrainment studies at PNPS ... " 

|

| As widely reported in the fisheries literature adult and juvenile American plaice prefer

| moderately deep water and are found near shore only in colder waters in the northern Gulf of

| Maine approximately 250 miles north of Pilgrim Nuclear Power Station (PNPS) and on

| northward to Newfoundland and Greenland (Collette and Klein-MacPhee 2002). "Adults have

| never been caught in less than 18 m of water in the Gulf of Maine, and their preferred depth off

| the coast of Maine is 100-119 meters" (Sherman et al. 1993).  This is far deeper than the 5 to

| 10 meter depths near PNPS.  This reported distribution is consistent with local collections

| conducted by the Massachusetts Division of Marine Fisheries as no American plaice were taken

| in 13 years of their bottom trawl survey in the waters around PNPS (1970 -1982; Lawton et al.

| 1995).  The Division of Marine Fisheries completed 1 ,322 trawl tows over that period of time

| using methods and equipment that would have been expected to capture American plaice were

| they present in the area.  Plaice also were only rarely collected in more recent intensive spring

| bottom trawl sampling around PNPS from 1995 through 2006 and only two individuals were

| impinged at PNPS in the 27 years between 1980 and 2006 (Normandeau 2006).  These data

| strongly suggest that PNPS is not located within essential fish habitat for adult and juvenile

| plaice. 

|

| The DSEIS suggests that American plaice eggs dominate entrainment studies at PNPS.  This

| statement represents a misunderstanding of the PNPS entrainment data.  Plaice spawn pelagic

| eggs primarily between March and May at a time of year when most fish spawn demersal

| adhesive eggs.  They therefore account for a relatively high percentage of fish eggs only at that

| time of year although small numbers of them are entrained; typical monthly mean densities

| average less than 3 eggs per 100 m  of water.  To state that eggs and larvae of the American3

| plaice dominated entrainment studies at PNPS is misleading since such densities are small,

| particularly when compared to species that produce pelagic eggs at other times of the year. 

|

| The DSEIS also states that American plaice larvae dominate entrainment studies at PNPS. 

| This is incorrect. Thirteen species of fish larvae typically account for 95% of the larvae

| entrained at PNPS on an annual basis and plaice is not included among those species. 

| Monthly mean densities typically range between 0.1 and 2.1 larvae per 100 m3 of water during

| months when they occur at all and they occur only during the months of March through August

| when several years are considered together.  In 2004, for example, they appeared only in April

| and May. 

|

| Finally, irrespective of the numbers of American plaice eggs and larvae collected at PNPS,

| entrainment of American plaice egg and larval life stages represents a mere fraction of those

| life stages present in the larger pool of plaice distributed throughout the Gulf of Maine and

| Georges Bank, not from a localized population inside Cape Cod Bay (ENSR 2000).
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Ichthyoplankton collections from Cape Cod Bay (Scherer 1984) indicate that early stage |

American plaice eggs are most common at the mouth of the Bay well to the north of PNPS and |

consistent with their preference for colder, northern waters.  For these reasons, it is unlikely that |

the continued operation of PNPS, including entrainment of American plaice eggs and larvae, |

will have a 'substantial adverse effect' on the essential fish habitat of this species. |

(PNPS-D-MM) |

|

Comment:  Page E-77, Lines 33-34 - states "Continued operation of PNPS may also have the |

potential to affect prey items of adult mackerel as several of its prey items (small squid and fish |

eggs) are commonly reported in the impingement and entrainment sampling program at PNPS." |

|

Atlantic Mackerel adults are rarely found in the vicinity of PNPS since they are "fish of the open |

sea" and not "directly dependent either on the coastline or on the bottom in any way at any |

stage in their lives" (Collette and Klein-MacPhee 2002).  Estimated total numbers impinged |

annually total five individuals over the 1980-2005 time period consistent with their preference for |

open ocean. |

|

The DSEIS suggests that essential fish habitat for adult mackerel will be adversely affected by |

PNPS because squid and fish eggs are entrained and impinged.  That conclusion is unrealistic |

because adult Atlantic mackerel consume a wide variety of prey including euphausiid, pandalid, |

and crangonid shrimp, arrow worms or chaetognaths, pelagic polychaetes, squid, copepods, |

amphipods, and a variety of fish species (Bowman et al. 2000, Collette and Klein-MacPhee |

2002).  They are opportunistic feeders -- "Practically all floating animals that are neither too |

large nor too small regularly serve to nourish mackerel" (Collette and Klein-MacPhee 2002). |

|

Squid are impinged at PNPS but the annual number is not large.  The estimated annual |

average number of squid impinged was only 81 animals over the 26-year period from 1980 - |

2005.  Squid spawn year round, grow rapidly, and are short lived (Cadrin 2000).  Therefore, the |

impingement of small numbers of these animals is not expected to impact the food supply for |

mackerel.  Fish eggs are entrained at PNPS and many of them are expected to survive (MRI |

1978, 1982, Ecological Analysts 1981, EPRI 2000, LMS 2001).  In any event, neither |

entrainment nor impingement results in the removal of plants and animals from the ecosystem. |

Thus, even those plants and animals that do not survive passage through the PNPS circulating |

water system remain available as food for other animals that are known to become prey for |

adult mackerel. |

|

Based on the wide geographical range of adult mackerel, their primarily offshore distribution |

and varied diet, it is unlikely that the continued operation of PNPS will have a 'substantial |

adverse effect' on the essential fish habitat of this species.  (PNPS-D-MM) |

|

|
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| Comment:  Page E-96, Lines 37-40 -  states "Continued operation of PNPS may also have the

| potential to affect prey items of adult whiting, as several prey items of the whiting (small fish

| and squid) have been commonly reported in the impingement and entrainment sampling

| program at PNPS.  Continued PNPS operations may have a substantial adverse effect on EFH

| for the whiting." 

|

| Whiting or silver hake are a wide ranging species utilizing the entire water column over the

| course of the day.  They are not among the more abundant species of fish eggs and larvae

| entrained at PNPS and they appear on the intake screens only sporadically.  Silver hake eggs

| were collected each year from 1999 to 2006; however, they were one of fourteen species that

| contributed less than 1 % to the annual egg collections during these years.  Larvae were

| collected in 1999 to 2003, 2005, and 2006; however, they were one of thirty-eight species that

| contributed at most 7% to the annual larvae collections during these years (Normandeau 2006).

| Numbers of silver hake impinged annually averaged only 35 fish between 1980 and 2006

| (Normandeau 2006).  These observations are consistent with the reported distribution of the

| species which includes North American continental shelf waters from North Carolina to

| Newfoundland (Bigelow and Schroeder 1953) and suggest that silver hake are not in any way

| localized around PNPS. 

|

| The DSEIS suggests that whiting essential fish habitat will be adversely affected by PNPS

| because small fish and squid are entrained and/or impinged.  This is unreasonable because

| adult and juvenile silver hake prey on a wide variety of taxa including many species of fish such

| as anchovies, hake, herring, mackerel, menhaden, alewives, sand lance, and silversides.  They

| also feed on crustaceans and squid (Bowman et al. 2000, Collette and Klein-MacPhee 2002).

| They are opportunistic feeders and their diet varies with season and location (Lock and Parker

| 2004). 

|

| There is no information available on entrainment of small squid at PNPS.  Larger juvenile and

| adult individuals are impinged at PNPS but the annual estimated total is not large.  The

| estimated annual number of squid impinged averaged 81 over the 26-year period from 1980 -

| 2005.  Squid spawn year round, grow rapidly, and are short lived (Cadrin 2000) therefore

| impingement of such a small number of animals is not expected to affect the ability of silver

| hake to find adequate food.  Very small fish are entrained by the circulating water system at

| PNPS but they have also been widely shown to survive entrainment by circulating water

| systems at other power stations (Ecological Analysts 1981, EPRI 2000, LMS 2001).  Small fish

| are also impinged on the intake screens at PNPS but many of them have been shown to

| survive (MRI 1984, Normandeau 2006). In any event, neither entrainment, nor impingement

| results in the removal of animals from the ecosystem.  Thus, even those animals that do not

| survive passage through the Station's circulating water system remain available as food for

| other animals that are known to become prey for adult whiting. 

|
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Based on their wide geographical range and varied diet and given that prey are not removed as |

a result of entrainment and impingement it is unlikely that the continued operation of PNPS will |

have a 'substantial adverse effect' on the essential fish habitat of this species.   (PNPS-D-MM) |

|

Comment:  Page 74, Lines 1-5 - states "Continued operation of PNPS may also have the |

potential to affect prey items of various life stages of the American plaice either through |

entrainment of phytoplankton, zooplankton, or ichthyoplankton, or via impingement of small |

forage fish species." |

|

The National Marine Fisheries Service designates essential fish habitat using 10 minute |

squares of latitude and longitude.  The size of each block varies with latitude but they are |

approximately 10 nautical miles on each side or approximately 100 square nautical miles in |

area. Such large blocks of habitat are of limited consequence in the open ocean but in coastal |

areas like Plymouth near shore blocks are designated as EFH even though a species preferred |

habitat is in deep water well removed from shore.  That is notably the case for American plaice, |

which are rarely found in the immediate vicinity of PNPS because their habitat preference is |

moderately deep water.  They utilize relatively shallow water only in the northern Gulf of Maine, |

Newfoundland and Greenland (Sherman et al. 1993, Collette and Klein-MacPhee 2002). |

Fisheries studies around PNPS as well as entrainment sampling at the site support these |

observations. |

|

The diet of the juvenile and adult life stages of American plaice consists of a wide variety of |

invertebrate taxa, particularly benthic invertebrates including brittle stars, sand dollars, |

polychaetes, shrimp, and bivalves (Bowman et al. 2000).  American plaice are opportunistic |

feeders - ''They prey on practically any bottom-living animals that are small enough for them to |

devour" (Collette and Klein-MacPhee 2002).  Their diet varies and shifts over time in response |

to relative abundance of prey items and to where they are located. For example, in southern |

New England they eat large quantities of amphipods, Crangon shrimp, polychaetes, and |

bivalves while on Georges Bank they consume primarily star fish, brittle stars, and sand dollars |

(Collette and Klein-MacPhee 2002).  They occasionally eat small fish such as sand lance (Pitt |

1967) but that does not appear to be an important part of their diet. |

|

The primary contributors to the diet of American plaice are not directly affected by impingement |

at PNPS because many of the invertebrates they prey upon occur on the bottom where they are |

not subject to impingement. It is unlikely that they would be indirectly affected by entrainment of |

planktonic organisms such as phytoplankton and zooplankton that provide food for larger |

invertebrate prey - studies have shown that these lower trophic level organisms typically survive |

entrainment. At PNPS "the combined effects of heat and chlorine had no effect on survival |

rates" of entrained phytoplankton at temperatures below 17C (Bridges and Anderson 1984). |

The majority of productivity studies with entrained phytoplankton at PNPS indicated that |

productivity increased following entrainment (MRI 1978). Studies at other New England power |
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| stations indicate that the ability of phytoplankton to carry out photosynthesis is not adversely

| affected by entrainment (MRI 1980). Zooplankton entrained at PNPS generally showed high

| survival rates ranging from 95% to 100% at most operating conditions (Bridges and Anderson

| 1984). Ichthyoplankton have also been widely shown to survive entrainment by circulating water

| systems at power stations including PNPS (MRI 1978, 1982, Ecological Analysts 1981, EPRI

| 2000, LMS 2001). In any event, neither entrainment, nor impingement results in the removal of

| plants and animals from the ecosystem. Thus, even those plants and animals that do not

| survive passage through the Station settle to the bottom where they provide food for benthic

| invertebrates that in turn provide food for American plaice. 

|

| Based upon the information above, continued operation of PNPS will not have a 'substantial

| adverse effect' on the essential fish habitat of the American plaice. Thus, it is erroneous for the

| DSEIS, in Appendix E, to suggest a potential food web or habitat impact. Plaice frequent deep

| water well removed from PNPS, their food supply is diverse and unlikely to be affected either

| directly or indirectly by entrainment or impingement.  (PNPS-D-MM)

|

| Comment:  Page E-75, Lines 36-40 - states "Continued operation of PNPS may also have the

| potential to affect prey items of juvenile and adult life stages of the Atlantic cod as several prey

| items of the Atlantic cod (sand lance and herring) have been commonly reported in the

| impingement and entrainment sampling program at PNPS. 

|

| The National Marine Fisheries Service designates essential fish habitat using 10 minute

| squares of latitude and longitude. The size of each block varies with latitude but they are

| approximately 10 nautical miles on each side or approximately 100 square nautical miles in

| area. Such large blocks of habitat are of limited consequence in the open ocean but in coastal

| areas like Plymouth near shore blocks are designated as EFH even though a species preferred

| habitat is in deep water well removed from shore. That is notably the case for Atlantic cod. Cod

| juveniles and adults are typically found in deeper waters further offshore than those around

| PNPS (Collette and Klein-MacPhee 2002). While young fish are more common in coastal

| waters they move to deeper waters as they age and mature (Cote et al. 2003). This information

| is supported by the 13-year trawl survey conducted by the Massachusetts Division of Marine

| Fisheries from 1970 to 1982 (Lawton et at. 1995); cod were not among the top six taxa

| accounting for the majority of the catch in 1,322 bottom samples. 

|

| Regardless, diet of juvenile and adult Atlantic cod has been extensively studied throughout its

| range and they are known to eat a broad array of taxa (see for example Bowman et at. 2000,

| Collette and Klein-MacPhee 2002, Link and Garrison 2002). Their diet varies and shifts over

| seasons and years in response to relative abundance of prey items. For example, "Cod will

| pursue and gorge on squids anytime they are available." and "Any shellfish a cod encounters

| that can be swallowed whole is likely to be consumed." (Collette and Klein-MacPhee 2002).

| Fish, crabs, lobster, shellfish such as scallops, mussels and clams, squid, sea stars, sea

NRC-Pilgrim's Final Supplemental 
 Environmental Impact Statement

Exhibit No. NRC000002 
Pilgrim LR Proceeding 
50-293-LR, 06-848-02-LR



Appendix A

July 2007 A-113 NUREG-1437, Supplement 29

urchins, sea cucumbers, and shrimp are readily found in their stomachs. While fish are most |

often encountered in their stomachs they feed on a wide variety of species including Atlantic |

herring, Atlantic mackerel, sand lance, silver hake, redfish, and flounder. |

|

The DSEIS states that continued entrainment and impingement of sand lance and herring will |

have a 'substantial adverse effect' on the essential fish habitat of the Atlantic cod. Sand lance |

eggs are not entrained at PNPS because they are demersal and adhere to the bottom. Atlantic |

herring eggs are not entrained at PNPS because they are demersal and adhere to the |

substrate when spawned. While herring larvae are entrained they originate primarily outside |

Cape Cod Bay and those entrained originate from a large pool of larvae distributed throughout |

the Gulf of Maine and Georges Bank and not a localized population (ENSR 2000, Normandeau |

2006). Assessment of the potential effects of larval entrainment indicate that equivalent adult |

losses amount to about 0.007% of the regional spawning stock biomass. While herring are |

impinged on the PNPS intake screens the annual estimated number averages only 1,179 fish |

(1980-2004, Normandeau 2006). Sand lance are also occasionally impinged but they are |

uncommon, an annual average of only 53 fish being recorded over the 1980-2005 time period |

(Normandeau 2006). |

|

Fish and invertebrates entrained and impinged on the intake screens at PNPS are not removed |

from the near shore waters of northwestern Cape Cod Bay. Small organisms that do not survive |

drift to the bottom where they contribute to the nutrition of local benthic organisms. Larger |

animals that may not survive entrainment or impingement are still consumed by scavengers |

such as crabs, lobsters, and fish; these in turn can be eaten by any cod that stray in the vicinity |

of PNPS. It is unlikely therefore that the continued operation of PNPS will have a 'substantial |

adverse effect' on the essential fish habitat of this species.  (PNPS-D-MM) |

|

Comment:  Page E-97, Lines 35-39 - states "Continued operation of PNPS may also have the |

potential to affect prey items of the windowpane flounder, as one of its prey items (small fish) |

has been commonly reported in the impingement and entrainment sampling program at PNPS." |

|

The DSEIS suggests that windowpane essential fish habitat will be adversely affected by |

continued operation of PNPS because small fish are entrained and/or impinged. This is unlikely |

because windowpane are widely distributed over muddy sediments throughout the Gulf of |

Maine (Chang et a!. 1999) and juveniles and adults are opportunistic feeders. They prey on a |

wide variety of taxa consisting chiefly on fish but also crustaceans. They also consume an |

assortment of other taxa including arrow worms, squids, mollusks, and polychaetes (Bowman et |

al. 2000). |

|

Very small fish are entrained by the circulating water system at PNPS but they have been |

widely shown to survive entrainment by circulating water systems at other power stations |

(Ecological Analysts 1981, EPRI 2000, LMS 2001). Small fish are also impinged on the intake |
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| screens at PNPS but many of them have been shown to survive (MRI 1984, Normandeau

| 2006). In any event, neither entrainment nor impingement results in the removal of animals

| from the ecosystem. Thus, even those animals that do not survive passage through the

| Station's circulating water system remain available as food for other animals that are known to

| become prey for windowpane. 

|

| Based on their ubiquitous distribution throughout New England waters and their varied diet and

| given that prey biomass is not removed as a result of entrainment and impingement it is unlikely

| that the continued operation of PNPS will have a ''substantial l adverse effect' on the essential

| fish habitat of windowpane.   (PNPS-D-MM)

|

| Response:  The comments are noted, and generally concern Essential Fish Habitat (EFH). 

| NRC staff does not determine the presence of EFH; rather, the National Marine Fisheries

| Service (NMFS) designates EFH for individual species.  The EFH Assessment focuses on

| potential impacts on designated EFH in the vicinity of PNPS while the SEIS evaluates impacts

| on the marine ecosystem and its components.  The EFH Assessment has been submitted to

| the NMFS, and the EFH consultation has been concluded by letter dated January 23, 2007

| (ADAMS Accession No: ML070360071). Therefore, the EFH Assessment included in Appendix

| E is considered a final document, and no changes have been made.

|

| A.2.6 Comments Concerning Human Health Issues
|

| Comment:  Then they go to the BEIR 7 report and say there is nothing really new or significant

| there to change our determination. The reality is that what they didn't say is what the BEIR 7

| report had to say on the incidents of cancer being a third higher than they previously thought. 

|

| What they didn't say was the BEIR 7, speaking specifically to the greater effect of low dose

| radiation exposure on women and children, over 30 percent higher in woman. What they didn't

| say is the new information on effect on workers, if they receive the maximum allowable dos,

| where NRC had said one out of eight would get cancer, now BIER 7, one out of four. All these

| things are clearly significant. What they didn't say in the draft was the BEIR 7 talked about

| health effects other than cancer that can be expected from low dose radiation exposure such as

| heart disease and stroke.  (PNPS-D-D)

|

| Comment:  The NRC staff improperly concluded the cumulative impacts would be small, the

| analysis was improper for the following reasons. First, they ignored or misinterpreted new and

| significant information pertaining to Pilgrim that has occurred since the generic environmental

| impact statement was written in 1996. For example, the health impact was determined to be

| small because they misinterpreted that National Academy's BEIR 7 by saying the recent report

| was very, didn't differ, differed very little from the previous. 

|
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In fact, it stated that the incidents of cancer would be a third higher than previously thought, that |

women were 37.5 percent more likely to get cancer, that workers exposed to the allowable |

maximum dose, one in four would get cancer.  (PNPS-D-Q) |

|

Comment:  Many radioactive elements seriously damage the molecular composition of living |

cells as the elements decompose and given off high energy particles/ radiation. Thousands of |

Japanese are still dying from the effects of our nuclear bombs (as are their descendents) due to |

genetic damage from the same radiation. (Why should human life, or, rather ALL life, on earth |

be placed in jeopardy in order to produce electricity ?)  (PNPS-D-AA) |

|

Comment:  Then the NRC goes on in the draft to cite various studies that supposedly say there |

is no association between exposure and living and being near a reactor. |

|

What they did was cherry-pick studies that were the industry's and government's equivalent of |

the tobacco scientists. What they failed to do is to look at all the recent research that is out |

there, and I would refer you, and I will in writing, to Clark University's Marsh Institute that has |

collected all research that is done on this area.  (PNPS-D-D) |

|

Comment:  NRC staff cite cherry-picked health studies done by the nuclear industry's |

equivalent of "tobacco scientists" that supposedly, though mistakenly, demonstrate that there is |

no correlation between radiation dose from nuclear facilities and cancer to the general public |

and ignoring those studies that do show a correlation. |

|

One Example: NRC highlights the University of Pittsburgh study that "found" no link between |

the radiation released during TMI's 1979 accident and cancer deaths among nearby residents. |

The DSEIS failed to mention a later study by Dr. Steven Wing, associate professor of |

epidemiology at the UNC-CH School of Public Health, who led a study of cancer cases within |

10 miles of the facility from 1975 to 1985. He and colleagues conclude that following the March |

28, 1979 accident, lung cancer and leukemia rates were two to 10 times higher downwind of the |

Three Mile Island (TMI) reactor than upwind. |

|

For a comprehensive review of new and significant studies that indeed show a correlation |

between radiation dose from nuclear facilities and negative health effects in the general public, |

see: BEIR VII and Clark University's Marsh Institute, Health Risks of Ionizing Radiation -an |

overview of epidemiology studies, March 2006. |

http://www.clarku.edu/departments/marsh/projects/community/EpiOverviewFinal.pdf |

(PNPS-D-EE) |

|

Comment:  This was recommended back in 1990, we are talking about the future until 2032, so |

you can play your games and not analyze the real, the new and significant information that is |

out there, take your cherry-picked, tobacco science equivalent studies and continue pretending, |
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| and also looking at acceptable dose to a mythical, mythical 30 year old healthy guy and not the

| effect that it should be on those who are most sensitive, which BEIR 7 points out are the young,

| the old and the sick. I think that's what I have to say about health.  (PNPS-D-D)

|

| Comment:  The NRC draft concluded that there was nothing new or significant and the impacts

| from radiation on health would be small, they did this by misinterpreting and ignoring important

| significant information that pertains specifically here. Very basically, they ignored new and

| significant research that shows radiation's effects are cumulative and they affect the most

| vulnerable, the old, the young and the sick.  (PNPS-D-D, PNPS-D-EE)

|

| Comment:  Standards, allowable releases: NRC's misrepresents the impact of radiation

| released from Pilgrim by inappropriately using the "standard man' or "reference man" as its

| basis for calculating risk and health effects. The so-called standard man is fully matured and

| healthy. BEIR VII states that risks for females and children are much larger than for a 'standard

| man.' That would cause the calculations for risks using the NRC's 'standard man' to be much

| lower than actually experienced by a population at risk unless the population at risk is

| composed totally of 'standard men.' The population of Plymouth County has 51.3% women and

| many children [7% under 5; 26% under 18] who are not correctly considered in the risk

| calculations (US Census data, 2000). Additionally, we know from new research that radiation

| affects the most vulnerable - the sick (discussed above), the young and the old. This makes

| intuitive sense - for example, the older we get, the more vulnerable we become and this is

| borne out by research. By 2030, (1) in (3) people will be over the age of 55, compared to 1 in 5

| now.  (PNPS-D-EE)

|

| Comment:  Demographics: Communities south of Boston will grow 13% and Plymouth is

| expected to add the most, about 10,000 residents - a population jump of over 20%. By 2030, 1

| in 3 people will be over the age of 55, compared to 1 in 5 now. This is relevant to any analysis

| of health impacts, as new and significant studies have shown an increased sensitivity to low

| levels of ionizing radiation in older populations.  (PNPS-D-EE)

|

| Response:  Based on their reading of studies such as the BEIR VII report, the SMHS, and the

| Clark study, commenters concluded that the NRC staff’s assessment of the impact of radiation

| dose from the operation of PNPS during the license renewal period is flawed.  The commenters

| suggested that NRC and EPA dose standards are too high and do not account for differences in

| dose impact on the young, the elderly, and women.

|

| The assessment in Section 4.7 explains the basis for the NRC staff’s conclusion that the impact

| from radiation exposure to the public is SMALL.  The NRC staff concludes the impact is SMALL

| because doses to members of the public from PNPS effluents are well within the NRC and EPA 
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radiation dose standards.  The doses are also much smaller than the doses that members of |

the public receive from other sources of radiation such as natural background radiation and |

medical procedures. |

|

The dose standards were set conservatively by NRC and EPA based on the conclusions and |

recommendations of numerous national and international expert panels.  These dose standards |

are based on the linear-no-threshold dose response model described in the BEIR VII (and in |

the Clark study). |

|

The dose standards were set conservatively by NRC and EPA in part to account for the |

potential uncertainties noted by the commenters.  The information and the studies put forth by |

the commenters did not change the NRC staff’s bases or conclusions.  Section 4.7 has been |

revised to clarify the bases for the NRC’s radiation dose standards. |

|

Comment:  Also, they ignored in the draft the continued pattern of increased radiation-linked |

diseases. A look at the cancer registry by the former founder and Director of the Massachusetts |

Cancer Registry and a professor at Boston University has seen a continued increase, elevated |

levels, of thyroid cancer, leukemia, multiple myeloma, prostate, to name a few.  (PNPS-D-Q) |

|

Comment:  Additionally, the Massachusetts Cancer Registry for the years 1998 through 2002 |

shows a continuing increase of leukemia and thyroid cancer around here. No one knows exactly |

how much radioactive iodine has been and is being released from Pilgrim because there is not |

adequate monitoring or reporting, we don't know, I mean we do know that large releases were |

measured in the '70s and '80s but today no one knows what's coming out of the plant. If this |

plant is relicensed as is, we will never know, the least we should have is adequate real-time |

monitoring and reporting displayed in all communities as part of the public record.  (PNPS-D-K) |

|

Comment:  No verifiable health impact has been detected or certified to have resulted from the |

plant's presence or operations. I'll just add to this our committee had Dr. Sid Nuremberg and |

the head of nuclear medicine at the hospital, came in with boxes of supporting evidence to say |

while there were spots of cancer in the town, the type of cancer caused by nuclear radiation is |

virtually nonpresent.  (PNPS-D-L) |

|

Comment:  I believe that Pilgrim and the cancer rates in the region are related.  (PNPS-D-X) |

|

Comment:  By 2032, during the licensing period, the population is expected, one in three, to be |

over 55, it's one in five now, therefore a more vulnerable population will be in this area. Second, |

they ignored the radiation-linked diseases that are in this area. The former founder and director |

of the Mass Cancer Registry has done an analysis, year to year, of cancer statistics in the |

seven communities that are likely to be impacted which was determined from a state study on |

health impact. They have seen, every single year, either statistically significant or elevated rates |
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| of leukemia, rates of thyroid cancer until this very day, this was ignored. Also ignored was the

| fact of elevations in prostate and multiple myeloma from 1999 to '02. Therefore, again, a

| population that is sensitive.  (PNPS-D-D)

|

| Comment:  The Massachusetts Cancer Registry also shows, for the years 1998-2002, a

| continuing increase of leukemia and thyroid cancer in the towns around PNPS.  Specifically,

| there were 83 cases of leukemia reported to the Massachusetts Cancer Registry (MCR), where

| 72.9 would have been expected based on statewide rates. This results in a Standardized

| Incidence Ratio (SIR) of 114 (95% conf. int. = 91-143).  In addition, there was excess thyroid

| cancer in these same towns for the same time period. The thyroid cancer SIR was 122 (95%

| conf. int. = 96-155).  In other words, leukemia was 14% elevated over the statewide rate and

| thyroid cancer was 22% elevated.  Neither of these calculations were statistically significantly

| elevated by the usual convention (P<.05), but there were more cases than expected

| nevertheless.  This means there is a continuing excess of these two radiation-related cancers in

| the population, as there was in the 1980s.

|

| Prostate cancer and multiple myeloma, both radiation-linked diseases, are also elevated and

| statistically significant for the years 1998-2002 in the seven towns most likely to be impacted

| near Pilgrim (Carver, Duxbury, Kingston, Marshfield, Pembroke, Plymouth, and Plympton). The

| seven towns listed are those that a meteorological analysis done by Dr. Spengler and Dr.

| Keeler for Massachusetts Department of Public Health indicated are most impacted by the sea

| breeze effect. 

|

| These new and significant site-specific studies show that the area is a damaged, sensitive

| population, and consequently less able to tolerate additional assaults.  (PNPS-D-EE)

|

| Comment:  I would like to address the issue of Pilgrim's impact on public health, I think the

| commission has a responsibility to look at site-specific information on this issue. Thyroid cancer

| and thyroid disease are clearly radiation-linked, radioactive iodine released from reactors is

| drawn into the thyroid, often resulting in cancer and thyroid disease. Examples of widespread

| increases in thyroid cancer has occurred in the communities around Chernobyl, and Marshall

| Islands and Hanford, another example of this type of increase occurred right here near Pilgrim. 

|

| As a result of radiation releases in the early and mid '70s and some really big ones in June of

| 1982, cases of thyroid cancer and leukemia in the surrounding area were significantly elevated.

| Recognizing the effect of Iodine 131 on the thyroid, the NRC has implemented the Potassium

| Iodide Program. I have a box in my cellar for my family but I don't need it, since they weren't

| offering back in 1982 and now I don't have a thyroid anymore. So the draft statement that there

| have been no health effects here is very incorrect. 

|

|
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In his report to the Southeastern Massachusetts Health Study Review Committee in 1992, Dr. |

Richard Clapp, former director of the Massachusetts Cancer Registry, presented a graphical |

assessment showing elevated cases of leukemia and thyroid cancer in the towns closest to |

Pilgrim during the period of '82 to '89, a second graph depicted the pattern of thyroid cancer in |

the same set of towns, it shows a peak in the years 1987 and 1988, the year I was diagnosed. |

These patterns of cancer incidents are consistent with the predicted health effects of the |

radiation released in the early 1980s. |

|

Since the NRC recognizes the dangers of Iodine 131 to our health and Pilgrim has indeed had |

a negative impact on public health, this case should require a site-specific review as part of the |

renewal process.  (PNPS-D-K) |

|

Comment:  Thyroid cancer and thyroid disease are clearly radiation-linked. Radioactive iodine |

released from reactors is drawn into the thyroid often resulting in cancer and thyroid disease. |

|

Examples of widespread increases in thyroid cancers occurred in communities around |

Chernobyl, Marshall Islands, and Hanford. |

|

Another example of this type of increase occurred near Pilgrim. As a result of radiation releases |

in the early and mid 1970s, and some big ones in June of 1982, cases of thyroid cancer and |

leukemia in the surrounding area were significantly elevated. |

|

Recognizing the effect of I131 on the thyroid, the NRC implemented the Potassium Iodide (KI) |

program. |

|

The Draft Statement (SEIS) that there have been no health effects here is very incorrect. In his |

report to the Southeastern Massachusetts Health Study Review Committee [June 26, 1992] Dr. |

Richard W. Clapp, former director of the Massachusetts Cancer Registry, presented a graphical |

assessment showing elevated cases of leukemia and thyroid cancer in the towns closest to |

Pilgrim during the period 1982-1989. A second graph depicted the pattern of thyroid cancer in |

the same set of towns. It shows a peak in the years 1987-1988 - the year I was diagnosed. |

These patterns of cancer incidence are consistent with the predicted health effects of the |

radiation released in the early 1980s. |

|

Additionally the Massachusetts Cancer Registry for the years 1998-2002, shows a continuing |

increase of leukemia and thyroid cancer around here. |

|

No one knows exactly how much radioactive iodine has been, and is being released from |

Pilgrim - Because there is not adequate monitoring and reporting. We do know that large |

releases were measured in the '70s and '80s but today no one knows what's coming out of |
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| Pilgrim. If this plant is relicensed "as is" we will never know. The least we should have is

| adequate, real-time monitoring and reporting displayed in all communities as part of the public

| record. 

|

| Since the NRC recognizes the dangers of I131 to our health, and Pilgrim has indeed had a

| negative impact on public health, this case should require a site-specific review as part of the

| renewal process.  (PNPS-D-Z)

|

| Response:  These comments refer to data from the Massachusetts Cancer Registry and

| evaluations of data by people such as Dr. Richard Clapp, former Director of the registry, and

| concluded that the data showed elevated levels of cancer in the towns near PNPS.  Section 4.7

| of the SEIS addresses Dr. Clapp’s evaluations.  Section 4.7 discusses the fact that the doses to

| members of the public are well below NRC and EPA radiation protection standards.  Section

| 4.7 also discusses the large body of evaluations and recommendations from national and

| international expert groups upon which NRC bases estimates of radiation risk.  Finally, Section

| 4.7 discusses the difference between identifying statistical relationships in health statistics and

| showing a causal relationship.  The information presented by the commenters failed to

| demonstrate a causal relationship; therefore, the NRC staff’s conclusions in Sections 4.3 and

| 4.7 did not change.  Section 4.7 was revised to clarify the basis for NRC’s conclusions.

|

| Comment:  They also ignored looking further at the Southeastern Massachusetts Health Study.

| They didn't ignore it, they simply misrepresented it, which is quite shameful, I might add. The

| Southeastern Massachusetts Health Study stated, was a study done by the Mass Department

| of Public Health on adult leukemia and found a, concluded a fourfold increase the closer you

| lived or if you worked at the reactor. Then there was a re-review, a second peer review panel,

| politically appointed so that Boston Edison, the then owner, could appoint half the panel and

| approve the half. 

|

| However, the draft says that the NRC considered the relevant information in the re-review --

| they didn't use that word -- and concludes that the peer reviews and even the authors now

| agree that the study does not demonstrate a casual relationship between Pilgrim effluents and

| the potential effect of cancers in the areas around the state. So, I called the principle author of

| the study and I said did you talk to them? He said no, I never talked to them, I stand by this

| study, as did Boston Edison's own peer review panel, hand-picked, that said the results can not

| be discarded because of methodological weaknesses. 

|

| And I said, well, what about the Assistant Commissioner, Suzanne Condon? What did she say?

| And I have e-mails to this effect, oh, she said the department stands by these studies, this

| particular study, and then went on further, the association between leukemia and the proximity

| to Pilgrim was unexpectedly strong and this raised biological plausibility of the study, the study

| results could not be dismissed.  (PNPS-D-D)
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Comment:  I believe the NRC's EIS minimizes the health risks of radiation releases from the |

plant. I feel the 1990 DPH publication mischaracterized the study of increased cancer |

incidences in South Eastern Massachusetts.  (PNPS-D-D) |

|

Comment:  Mischaracterizing Massachusetts Department of Public Health's Southeastern |

Massachusetts Health Study (SMHS): SMHS is a case control study that found a four-fold |

increase in adult leukemia. Boston Edison (BECO), the owner of Pilgrim at the time, cut a |

political deal which allowed BECO, the implicated industry, to appoint a second peer review |

panel to re-review the study and write a report. The NRC Staff in the DSEIS misinterpret the |

second re-review peer group and state in the DSEIS, |

|

…with regard to the SMHS, NRC has considered the relevant information in these citations and |

concludes that the peer reviews and even the authors now agree that the SMHS does not |

demonstrate a causal relationship between the PNPS effluents and the potential effect of |

excess cancers in the areas around the site. |

|

a) The authors of the study [Dr. Robert S. Knorr, Director, Environmental Epidemiology |

Program Center for Environmental Health, MDPH] never spoke to the NRC staff on this issue ; |

additionally Suzanne Condon, Associate Commissioner MDPH stated that, "the only |

conversations she ever had about our study and/or cancer rates with the NRC always |

emphasized that we continue to stand by our original conclusions." |

|

The author of the SMHS study continued by pointing out that the re-review panel concluded: |

|

The [original SMHS] study team adhered to generally accepted epidemiological principles.." and |

"the findings of the SMHS cannot be readily dismissed on the basis of methodological errors or |

proven biases…;" and |

|

The association found between leukemia and proximity to the Pilgrim nuclear facility was |

unexpectedly strong and, this raised concern regarding the biologic plausibility of the study. |

…because the study results could not be dismissed, further study may be warranted, including |

expanding case finding and including children. |

|

The NRC's statement that the MDPH indicated that the findings demonstrated cause and effect |

is incorrect. The MDPH report specifically states that it is not possible to reach definitive |

conclusions regarding cause and effect but that the results should be followed up to clarify their |

public health implications. This conclusion is consistent with that stated by the peer reviewers. |

While the findings of the study may not support a causal relationship, the NRC arguments in |

their Supplemental Impact Statement ignore the principal MDPH and peer review conclusions |

that the findings cannot be dismissed.  (PNPS-D-EE) |

|
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| Comment:  The NRC DSEIS concludes that the health impact is and will continue to be small

| by mischaracterizing the Southeastern Massachusetts Health Study. The DSEIS states that the

| authors of the Southeastern Massachusetts Health Study have stated that the study shows both

| a statistical association and a cause and effect relationship between leukemia incidents around

| the nuclear power plant and exposure to effluents from the plant. 

|

| The final report released to the public in October of 1990 found a two to fourfold increase of

| leukemia among residents of certain towns within a 20 mile radius of the plant, the draft goes

| on to cite peer reviews from a second re-review peer group that did not support the casual

| relationship. However, the peer review panel referred to in the draft was appointed by Boston

| Edison's request, the owner of Pilgrim at the time, and contrary to accepted scientific practice,

| half of the re-review panel members were appointed by MDPD and the other half by Boston

| Edison, the company directly impacted and implicated by the study's findings. 

|

| In the executive summary of its report though, the second peer review panel concluded that the

| findings can not be readily dismissed on a basis of methodological errors or proven biases, the

| association found between leukemia and the proximity to the Pilgrim nuclear facility was

| unexpectedly strong and this raised concern regarding the biological plausibility of the study.

| However, because the study's results could not be dismissed, further study may be warranted,

| including expanding the case finding and including children. 

|

| The study noted that Boston Edison admitted higher than average releases in the early days

| due to poor fuel or damage rods and lack of filtration systems, the study researchers also knew

| that a number of possible points were not monitored and the monitors on even the main stack

| did not measure all types of radiation, that significant radiation had been reported in shellfish,

| milk and vegetation near the plant. The re-review panel member schooled in monitoring was a

| Boston Edison employee who discounted any unmonitored releases and blamed the too high

| radiation levels in milk and vegetation on bomb testing in China. 

|

| The panel also claimed that if Pilgrim had released significant levels of radiation, it would have

| been detectable on large numbers of monitors throughout Eastern Massachusetts. However,

| the Boston Edison appointee was questioned on this and he conceded that, in 1970, there

| existed only three monitors, one at Pilgrim, another at MIT Cambridge keeping track of MIT's

| reactor and a third in South Boston keeping tabs on DuPont. These had the same lack of 

| sensitivity as Pilgrim's and were too far away to realistically have been expected to detect

| Pilgrim's emissions. 

|

| The inescapable conclusion is that, both in the 1970s and now, no one really knows how much

| radiation Pilgrim emitted. The re-review panel effectively admitted as much, suggesting that

| there should be an independent evaluation of the potential radiation exposure from the Pilgrim

| plant and from other sources. The study was even more explicit, it recommended that a system
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of real-time monitoring and radio nucleotide emissions be implemented so that reliable and |

timely data are available by which exposure can be assessed more precisely. |

|

The re-review panel's statement in the study's conclusion is contradicted by the fact that the |

death rates for the study have remained close to the state average exemplifies the how to lie |

with statistics problem. The re-review panel looked at death rates for Plymouth County as a |

whole, the Southeastern Mass study found an increased risk in those, to those in a much |

smaller, more concentrated area likely, within the likely to be impacted geographic area. The |

re-review panel's executive summary admitted that there have been other reports of observed |

cancer increases that are inconsistent with predictions based on mathematical modeling and |

radio biology theory. |

|

In 1990, the Southeastern Mass findings was not based on mathematical models or estimates |

of radiation releases, rather it was focused on what really happened to real people. The NRC's |

impact statement ignores the principle Mass Department of Public health and peer review |

conclusions that the findings can not be dismissed and that further attention to the possible |

risks associated with the power plant may be warranted, including expanding case findings and |

including children.  (PNPS-D-G) |

|

Comment:  The comments provided specifically address section 4.7 ("Evaluation of New and |

Potentially Significant Information on Impacts of Operation during the Renewal Term), pages |

4.65-4.66. This section discusses the Southeastern Massachusetts Health Study (SMHS) that |

was conducted by the Massachusetts Department of Public (MDPH). |

|

On page 4.66, beginning on line 5 text reads "…with regard to the SMHS, NRC has considered |

the relevant information in these citations and concludes that the peer reviews and even the |

authors now agree that the SMHS does not demonstrate a causal relationship between the |

PNPS effluents and the potential effect of excess cancers in the areas around the site." The |

MDPH believes this statement is neither a correct summarization of the peer reviews nor the |

author's published or unpublished opinions. The correct summarization of the second peer |

review panel would be that: |

|

1. The findings cannot be readily dismissed on the basis of methodological errors or proven |

biases; |

|

2. The association found between leukemia and proximity to the Pilgrim nuclear facility was |

unexpectedly strong and, this raised concern regarding the biologic plausibility of the study; and |

 |

3.However, because the study results could not be dismissed, further study may be warranted, |

including expanding case finding and including children.  (PNPS-D-II) |

|
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| Comment:  The specific statement in the draft report found on page 4-66, lines 7-8, "the SMHS

| does not demonstrate a causal relationship between the PNPS effluents and the potential effect

| of excess cancers in the areas around the site", is specifically not correct for the following

| reasons. The MDPH report specifically states that it is not possible to reach definitive

| conclusions regarding cause and effect but that the results should be followed up to clarify their

| public health implications. This conclusion is consistent with that stated by the peer reviewers.

| While the findings of the study may not support a causal relationship, the NRC arguments in the

| Supplemental Impact Statement ignore the principal MDPH and peer review conclusions that

| the findings cannot be dismissed and that further attention to the possible risks associated with

| the power plant may be warranted.  (PNPS-D-II)

|

| Comment:  They also misinterpreted the Southeastern Massachusetts Health Study, the state

| study that found a fourfold increase in adult leukemia. And I understand they now appreciate

| that they misquoted or misunderstood and will be going back to DPH, the authors of that study

| and the assistant commission have held, have stated equivocally, and I will include their e-mails

| and correspondence in my written testimony, that they stand behind that study.  (PNPS-D-Q)

|

| Response:  These comments address the Southeastern Massachusetts Health Study

| conducted by the Massachusetts Department of Public Health.  The study is discussed in

| Section 4.7 and Section 4.7 has been revised in response to these comments.

|

| Comment:  Background radiation: The NRC staff attempts to minimize the impact of the

| reported amount of radiation released from Pilgrim by stating it is but a small per-cent of

| background radiation. They incorrectly claim that, "The average dose of approximately 360

| mrem/yr from natural background and medical sources of radiation (NRC 2005)." That number

| is a national average - not applicable here. The soil in Plymouth and surrounding towns is

| largely sand containing very little uranium, thorium and radium. We are not Denver, Colorado,

| for example.  (PNPS-D-EE)

|

| Response:  Background radiation levels vary across the U.S. and even from one house to the

| next and from one person to another.  This variation is due to the large range of potential

| differences in the different components that comprise it.  Potential differences include the levels

| of naturally occurring radioactive materials in the near-surface soils, variations in the

| construction materials for residences and workplace, differences in elevations, and medical

| procedures.

|

| The National Commission on Radiological Protection addresses the difference in the natural

| radiation background across the U.S. in their NCRP Report Number 94, “Exposure of the

| Population in the United States and Canada from Natural Background Radiation”.  This report 
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presents data summarizing the available information on the levels of natural radiation in the |

environment, the consequent average exposures, and radiation doses to the population and, |

wherever possible, the distribution, or at least the variability, of these factors. |

|

NRC uses the average value of the background radiation levels to put doses from the plant’s |

operations in perspective.  Although the background varies, it is much larger than the dose |

resulting from PNPS operations.  Section 4.7 has been revised to clarify the statement on |

background radiation levels. |

Comment:  With the June 1982 blow out of filters and subsequent radiation releases as an |

excellent example of "accidental radiation releases" at alarming levels and with horrific varieties |

of radionuclides - human health effects are inevitable and I would expect to find visible effects |

of radiation damage to the flora and fauna of the surrounding areas of Pilgrim facility - such as |

that occurring for the past 28 years around Three Mile Island ... Not only concern for flora and |

fauna - but for all editables! Thus increasing the risks for concerns.  (PNPS-D-PP) |

|

Comment:  It is known for example that the following radionuclides have been released from |

Pilgrim into neighboring communities: plutonium 239 (half life 24,400 years); neptunium 236 or |

237 (half life ranging from 120,000years -2.1 million years); cesium 137 (half life 30.2 years); |

strontium 90 (half life 28.5 years); tritium (half life 12.3 years), and xenon (half life 9.17 hours). |

Xenon transforms after its emission into cesium 135, which persists almost indefinitely in the |

environment. Examples of previous releases have been reported in the Annual Radiological |

Environmental Monitoring Program Reports [REMP]. |

|

These releases include substances that will remain active in the local environment for the |

foreseeable future and should have been taken into account when actual on-going doses to the |

public are evaluated.  (PNPS-D-EE) |

|

Comment:  I am also very concerned with any release of radioactive effluent into the |

environment and need to ask how the dosage suggested on page 140 translates to lamens |

terms. Also, because this release of radioactive effluents has not changed and "the impact to |

the environment has not changed," how is this impact determined? How much is too much? |

How much radioactive effluence is OK? Who makes this determination?  (PNPS-D-LL) |

|

Comment:  What about the radioactive GASES given off such as XENON 137 which decays |

into CESIUM 137 (half life of 30 years)? What about water around nuclear reactors where |

tritium has been absorbed… Tritium is absorbed by living cells and can stay in the body from 1 |

to 25 years....causing cellular defects such as tumors, retardation, etc. etc. It is also taken up |

by plants, not just animals like us. You say, perhaps..."Well, there is danger in all forms of |

energy....." but the danger doesn't persist for centuries! What about XENON 135 that decays |

into CESIUM 135 (half life - 3 MILLION years)? Etc., etc., etc. Nuclear power is NOT cheap. |

(PNPS-D-AA) |
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| Response:  There are numerous NRC regulations in place to ensure that the licensees

| maintain adequate control over radioactive effluents.  Most notable are 10 CFR Part 20,

| Standards for Projection Against Radiation and 10 CFR Part 50, Appendix I, Numerical Guides

| for Design Objectives and Limiting Conditions for Operations to Meet the Criterion “As Low As

| Is Reasonably Achievable” (ALARA) for Radioactive Material in Light-Water-Cooled Nuclear

| Power Reactor Effluents.  These regulations provide standards and requirements for the control

| of radioactive materials to limit radiation exposure to occupational workers and members of the

| public and impacts to the environment.  Also, the regulations contain provisions which require

| the licensee to maintain exposures to the ALARA standards.

|

| As required by NRC regulations, the amounts of radioactive isotopes released from Pilgrim in

| liquid and gaseous effluents are constantly monitored and recorded by Entergy. The

| meteorological conditions at the site also are constantly monitored and recorded. Health

| physics experts from NRC's Region I office routinely inspect these monitoring programs to

| ensure that they are being properly implemented. All of this information is fed into calculational

| models that estimate the amount of radiation dose a member of the public might receive. These

| models include estimates of dose from internally deposited radioactive isotopes as well as

| direct radiation exposure. In addition, Entergy conducts an environmental radiological

| monitoring program in the area around Pilgrim. This program has also been reviewed and

| approved by the NRC and is inspected by the health physics experts from NRC's Region I

| office. The environmental radiological monitoring program samples and measures the amount

| of radioactive isotopes in the air, water, soil, agricultural products, shoreline sediments, and

| aquatic biota and measures direct radiation from the plant using thermoluminescent dosimeters

| (TLDs). This program confirms the levels of radioactive isotopes in the environment that are

| predicted by the computer dose models. This program will also identify any radionuclides that

| may be accumulating in the environment around Pilgrim. Also, the Massachusetts Department

| of Public Health conducts an environmental radiological monitoring program around Pilgrim.

| While Pilgrim may have experienced significant fuel defects and released transuranic

| radioisotopes earlier in plant operation, NRC believes that the recent effluent reports are the

| best source of information to help estimate the amount of each type and total amount of

| radioactive materials that will be released from the plant during the license renewal period. 

|

| Chapters 2 and 4 of the SEIS include the staff’s assessments of radiological effluents and

| impacts that are expected during the license renewal period at PNPS.  These comments

| provided no new information. Therefore, no changes have been made to the SEIS.

|

| Comment:  Bio-Accumulation of Radionuclides in the Environment from 1972-2032 -ignored 

|

| The effects of radiation exposure are cumulative; this is ignored by NRC staff in the Draft.

| Some types of nuclear power plant emissions stay radioactive for a long time and, because

| they can enter biological food chains, those materials can accumulate in the environment and
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adversely affect public health. "If radioactive emissions persist for years, decades or even |

centuries within the environment, then even modest reductions in annual discharges may not be |

sufficient to prevent an environmental build up of those materials over time." Estimates of |

Environmental Accumulations of radioactivity Resulting from Routine Operation of New England |

Nuclear Power Plants (1973-84), Dr. Richard W. England,, Mr. Eric Mitchell, p.4, A Report of |

the Nuclear Emission Research Project, Whittemore School of Business and Economics, |

University of New Hampshire, Durham, N.H., August 1987.  (PNPS-D-EE) |

|

Response:  The Pilgrim Radiological Effluent and Waste Disposal Reports and Radiological |

Environmental Monitoring Program Reports for 2002-2006 are considered to be representative |

of facility operations during the renewal period.  Any gradual buildup of radioactive materials in |

soils, sediment, and subsequent incorporation into plants or bioaccumulation in fish or |

mammals from past and current operations would have been reported in the Environmental |

Monitoring Program Reports.  These data show that all plant operational releases of |

radionuclides are monitored, releases are below the regulatory limits established for safe |

operations, and accumulation of radionuclides in environmental media or in the food chain have |

not been significant.  The comment provided no new information.  Therefore, no changes have |

been made to the SEIS. |

|

Comment:  I believe the high levels of mercury in my body are related to Pilgrim.  (PNPS-D-X) |

|

Response: The Commonwealth of Massachusetts does not require PNPS to monitor mercury |

in any gaseous or liquid effluents.  The NRC staff would not expect mercury to be part of the |

effluents released from PNPS. |

|

This comment provides no new information; therefore, no changes have been made to the |

SEIS. |

|

A.2.7 Comments Concerning Socioeconomic Issues |

|

Comment:  I can also tell you that the majority of my members that work at that plant live |

around the plant, which says something. They are proud of what they do there and they feel |

completely safe with themselves and their family, that is quite a statement. Over 85 percent of |

them live in Plymouth and Barnstable County.  (PNPS-D-O) |

|

Response:  The DSEIS in Section 2.2.8.1 notes the location of Entergy's approximately 700 |

employees by county and town/city (Table 2-6). As shown in the data provided by Entergy, 80 |

percent of the PNPS permanent workforce lives in Plymouth or Barnstable counties.  This |

comment provides no new and significant information.  Therefore, no changes have been made |

to the SEIS. |

|
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| Comment:  Page 2-123, Lines 1-14 - NPS (Entergy) should be listed as one of the largest

| employers. With over 700 employees, it would be the second largest employer in Plymouth per

| the numbers listed in this section.  (PNPS-D-MM)

|

| Response:  The DSEIS, in Section 2.2.8.1 notes the location of Entergy's approximately 700

| employees by county and town/city. Section 2.2.8.6.1 further discusses employment in the

| Plymouth area citing Old Colony Planning Council data.  The text in Section 2.2.8.6.1 has been

| changed to specifically note that Entergy is one of the town’s largest employers.

| Comment:  Speaking of work, Pilgrim is also an important source of jobs, it has more than 700

| permanent full-time employees, most of whom live in Plymouth and the surrounding

| communities, indeed Pilgrim supports the local economy to the tune of $135 million in local

| economic activity. Though the draft environmental impact statement noted a moderate

| socioeconomic impact should the plant cease operations, we believe those who would lose their

| jobs would face a large economic and financial loss.   (PNPS-D-E, PNPS-D-P)

|

| Comment:  I think we need to keep our children near us in Massachusetts, our grandchildren

| near us, and we now are dealing with the slow down, if you will, on the redevelopment of power

| plants. I am concerned about the workers who do work at the plant, we do have 400 or 500

| families, I would be very sorry to see them go.  (PNPS-D-V)

|

| Response:  The DSEIS, in Section 8.1.8 notes that closure of PNPS would have Moderate

| socioeconomic impacts. This statement does not deny that direct and indirect effects to

| employees, etc. could be Large; rather, the statement attempts to place the potential

| consequences of closure within the context of the regional economy. In the context of projected

| employment in Plymouth town in 2010 (Old Colony Planning Council [OCPC], Comprehensive

| Economic Development Strategy: Keeping Our Region Competitive, 2006), the loss of 700

| employees would represent 3.4 percent of employment in the town, or 0.5 percent in the larger

| OCPC region. Moreover, OCPC projects employment growth in both the region and the town

| will exceed 19 percent over the period 2000-2025. In this context the direct loss of the PNPS

| employment is likely to be moderate and relatively temporary in the context of the region's

| anticipated growth.  These comments provide no new and significant information.  Therefore,

| no changes have been made to the SEIS.

|

| Comment:  Page 2-124, Lines 32-33 - Entergy has a PILOT (payment in lieu of taxes)

| arrangement with the Town of Plymouth which was signed on March 5, 2002 and became

| effective for FY 2003, not 2007 as stated. It is NSTAR which has payments of $1 million which

| begin in 2007, not Entergy. Refer to 2nd paragraph of Section 2.7 in the PNPS Environmental

| Report.  (PNPS-D-MM)

|

| Comment:  Page 2-124, Lines 3 and 23-24 - Entergy has a PILOT (payment in lieu of taxes)

| arrangement with the Town of Plymouth.  (PNPS-D-MM)

|
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Response:  The text in Section 2.2.8.6.3 has been changed to more accurately reflect the |

Entergy PILOT arrangement with the Town of Plymouth (ADAMS Accession No. |

ML063260173). |

|

Comment:  The collusion between member corporations of the nuclear industry, their lobbying |

arm NEI, and members of the United States government have in fact and deed negatively |

impacted upon the quality of this comment filers life, negatively impacted the true value of real |

estate value of statement filer, and put said filer in a situation of grave financial risk should a |

nuclear incident occur at any nuclear facility in America, as a result of the wrongful passage of, |

and extension of the Price Anderson Act that limits the financial liability of the owners of Nuclear |

Power Reactors here in America.   (PNPS-D-A) |

|

Comment:  Further, said application, and subsequent Draft EIS rely upon out dated and no |

longer accurate data and assumptions, since the human inhabitation within the area of impact |

surrounding the Pilgrim Nuclear Power Plant has dramatically changed since the original grant |

of license for said facility.  (PNPS-D-A) |

|

Comment:  I believe there will be more investment in Plymouth, if Pilgrim is stopped. |

(PNPS-D-X) |

|

Response:  The DSEIS provides current socioeconomic data in Section 2.2.8, including data |

on housing, public services, land use, demography, and the economy. Investment in the |

Plymouth area may be gauged by the recent growth of population, housing and jobs. The US |

Census reports a population growth of 8.6 percent in Plymouth county in the 1990s and 19.9 |

percent in Barnstable county; these rates of growth substantially exceed the 5.5 percent in the |

state as a whole during this period. Similarly, occupied housing units increased in Plymouth by |

12.6 percent and in Barnstable by 22.2 percent, compared to the state's growth of 8.7 percent. |

Growth of employment reported by Old Colony Planning Council (OCPC) for Plymouth town |

over the 1990s was 18.6 percent, and in the OCPC region was 11.4 percent (Old Colony |

Planning Council, Comprehensive Economic Development Strategy: Keeping Our Region |

Competitive, 2006). This compares to a growth of 4.4 percent for the state as a whole over the |

same period. Moreover, projections for employment in the OCPC region are strong, with a |

projected 19.3 percent growth for Plymouth over 2000-2025 and 19.8 percent for the OCPC |

region. In terms of value of housing, median house values in Plymouth county increased by |

14.9 percent over 1990-2000, compared to the state's 14.5 percent. Thus, there is no evidence |

to support the assertion that PNPS has depressed growth and/or values in its region over the |

past decade or more. These comments provide no new and significant information.  Therefore, |

no changes have been made to the SEIS. |

|

|
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| A.2.8 Comments Concerning Land Use Issues
|

| Comment:  Page 4-51, Line 8 - Entergy has a PILOT (payment in lieu of taxes) arrangement

| with the Town of Plymouth which was signed on March 5, 2002 and became effective for FY

| 2003, not 2007 as stated. It is NST AR which has payments of $1 million which begin in 2007,

| not Entergy. Refer to 2nd paragraph of Section 2.7 in the PNPS Environmental Report. 

| (PNPS-D-MM)

|

| Comment:  Page 4-51, Lines 15-17 - NSTAR payments are not payments made by PNPS, but

| are as the result of deregulation.  (PNPS-D-MM)

|

| Comment:  Page 2-20, Lines 31-32; Page 4-51, Line 1 - Entergy has a PILOT (payment in lieu

| of taxes) arrangement with the Town of Plymouth.  (PNPS-D-MM)

|

| Response:  The text has been changed to more accurately reflect the Entergy PILOT

| arrangement with the Town of Plymouth.  (See ADAMS Accession No. ML063260173)

|

| Comment:  Page 2-128, Line 29; Page 2-129, Lines 5 and 9; Page 4-52, Line 34 - The

| "recreation area" has been closed to the public since shortly after 9/11/2001 but limited use is

| allowed to employees of PNPS. It is no longer referred to as a nature area and the trails, etc.

| are not currently maintained as a recreation area.  (PNPS-D-MM)

|

| Comment:  Page 2-4, Lines 12-14 - The "nature area" has been closed to the public since

| shortly after 9/11/2001 but limited use is allowed to employees of PNPS. It is no longer referred

| to as a nature area and the trails, etc. are not currently maintained as a nature area. 

| (PNPS-D-MM)

|

| Response:   The text in Sections 2.1.1, 2.2.9.2.2, 2.2.9.2.3, and 4.4.5.1 has been modified to

| reflect the changes in the use of the “natural area” and “recreation area”.

|

| Comment:  Page 2-21, Lines 27-28 - This should also state that PNPS received certification

| from the Commonwealth of Massachusetts Office of Coastal Zone Management (letter dated

| 7/11/06), instead of only that the certification was filed.  (PNPS-D-MM)

|

| Response:  Section 2.2.1 has been modified to reflect receipt of certification from the

| Massachusetts Office of Coastal Zone Management (ADAMS Accession No. ML062090362). 

| Also, a copy of this letter can be found in Appendix E of this SEIS.

|

| Comment:  I am writing to request that part of the negotiations between Entergy and the Town

| of Plymouth include the preservation of the Entergy land so that - for safety reasons - no more

| development will take place near the plant. 
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The approximately 1600 acres of land now owned by Entergy has been preserved by the |

owners of Pilgrim Nuclear Power Plant since it received its license in 1972. I would suggest that |

continued preservation of the land be formalized into a Conservation Restriction as part of the |

re-licensing negotiations. |

|

850 people living just a few miles from the nuclear plant. For safety and evacuation reasons the |

1600 acres Entergy owns should remain as open space.  (PNPS-D-B) |

|

Comment:  When Pilgrim was licensed and built in 1972, its location was in an area that was |

remote and undeveloped. At the project planning stage, the initial site chosen by Boston Edison |

at the Quincy Naval Air Station was rejected because the area was too heavily populated. The |

ultimate site in Plymouth was chosen because it was a sparsely populated area. |

|

However, the population around the plant has changed drastically in the last 30 years, and this |

aging plant is now located in the fastest growing region in Massachusetts. In Pilgrim's backyard, |

Pinehills, the largest housing development in New England, is under construction. The build-out |

includes 2,877 homes on 3,060 acres, and Pinehills is actively trying to acquire more land to |

build in this area. The distance from Pilgrim to Pinehills is about 3 ½ miles. The current Pinehills |

household size is 1.95 people per building. Based on these numbers, there will soon be 5,850 |

people living just a few miles from the nuclear plant. For safety and evacuation reasons the |

1600 acres Entergy owns should remain as open space.  (PNPS-D-B) |

|

Response:  As discussed in Section 2.2.1 of the DSEIS, the majority of the over 1530 ac |

undeveloped tract owned by Entergy has been placed in a forest land trust under Chapter 61 of |

the General Laws of Massachusetts, Classification and Taxation of Forest Lands and Forest |

Products. Any arrangements to preserve the land in its current state are a matter between |

Entergy and the Town of Plymouth, and not within the purview of this SEIS.  However, as part |

of the new PILOT agreement Entergy has agreed to continue to protect this undeveloped tract |

(ADAMS Accession No. ML063260173).  These comments provide no new and significant |

information.  Therefore, no changes have been made to the SEIS. |

|

Comment:  Page 2-21, Lines 13-14 and Page 2-92, Lines 16, 18-19 - There are contradictory |

statements regarding the transmission ROW (right of way) crossing state parks, etc. Page 2-21 |

(lines 13-14) indicates the ROW is within the Myles Standish State Forest while Page 2-92 (line |

16) indicates the ROW "does not cross any state or federal parks" and lines 18-19 (Page 2-92) |

has the same wording as Page 2-21 (lines 13-14).  (PNPS-D-MM) |

|

Response:  The statements are not contradictory. Miles Standish State Forest is not a state |

park. State forests and state parks are separate entities and generally are not managed for the |

same uses.  The comment provides no new and significant information.  Therefore, no changes |

have been made to the SEIS. |

|
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| A.2.9 Comments Concerning Postulated Accidents
|

| Comment:  NRC's DSEIS is inadequate in that the NRC staff mistakenly concluded the

| Applicant's SAMA Analysis was "sound." The SAMA analysis was faulty in that Entergy entered

| partial and selective data into the model and thereby underestimated consequences to make

| mitigation alternatives, such as the Direct Torus Vent System, appear not cost effective The

| purpose of a SAMA review is to ensure that any plant changes that have a potential for

| significantly improving severe accident safety performance are properly analyzed identified and

| addressed. One example of how a poorly performed SAMA analysis can lead to erroneous

| conclusions is the Pilgrim Environmental Report's look at the costs and benefits of installing a

| Direct Torus Vent filter at Pilgrim. 

|

| The Direct Torus Vent System (DTVS) is a method to relieve the high pressure which is

| generated during a severe accident. 

|

| In 1986, it was determined that the Mark I containment, especially being smaller with lower

| design pressure, in spite of the suppression pool, has a 90% probability of that containment

| failing. The purpose of the containment is to provide a barrier between the lethal radiation inside

| the reactor and the public. In order to protect the Mark I containment from a total rupture it was

| determined necessary to vent high pressure buildup. As a result, the "Direct Torus Vent

| System" at all Mark I reactors, including Pilgrim, was installed. Operated from the control room,

| the vent is a reinforced pipe installed in the torus and designed to release radioactive high

| pressure steam generated in a severe accident by allowing the unfiltered release directly to the

| atmosphere through the 300 foot vent stack. Use of the vent discharges steam and radioactive

| material directly to the atmosphere bypassing the standby gas treatment system (SBGTS)

| filters normally used to process releases via the containment ventilation pathway. There is no

| radiation monitor on the pipe and valves that comprise the DTV line. Operators now have the

| option by direct action to expose the public and the environment to unknown amounts of

| harmful radiation. 

|

| As a result of Pilgrim's design deficiency, the original idea for a passive containment system

| has been dangerously compromised and given over to human control with all its associated

| risks of error and technical failure. 

|

| There appears to be an internal contradiction in what we are being told. "The NRC believes that

| the release from a severe core-melt accident would be reduced [by the suppression pool] by a

| factor of one hundred. This is considerably more optimistic than estimated in the NRC's first

| study on the subject. Also, the contention is that the reduction by a filtration system would have

| zero benefit. Here the contenders seem to be assuming that a factor of one hundred equals

| 100%. That is false. Even a release of 1 percent of the core's radioactive iodine and cesium

| would be a very severe event. 

|
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In its Environmental Report, Entergy analyzes the benefits of installing a filter to the torus vent |

in the course of reviewing possible severe accident mitigation alternatives. |

|

Their Report states, this analysis case was used to evaluate the change in plant risk from |

installing a filtered containment vent to provide fission product scrubbing. A bounding analysis |

was performed by reducing the successful torus venting accident progression source terms by |

a factor of 2 to reflect the additional filtered capability. Reducing the releases from the vent path |

resulted in no benefit." The Report then states, "Basis for Conclusion: Successful torus venting |

accident progressions source terms are reduced by a factor of 2 to reflect the additional filtered |

capability. The cost of implementing SAMA at Peach Bottom was estimated to be $3 million. |

Therefore this SAMA is not cost effective for [Pilgrim]." Entergy has determined that in return for |

a cost of $3 million, there will be no benefit to public health and safety. |

|

How it is possible to find zero benefit from installing a filter that would reduce by a factor of two |

the radioactive venting to the public in the case of a severe accident? |

|

Unfiltered venting has been judged unsafe by all regulatory agencies outside the United States. |

In its analysis of several risk contributors to Core Damage Frequency, the disposition of those |

events frequently included "venting via DTV path to reduce containment pressure." In other |

words, a filter in the torus vent could reduce the impact in many possible severe accidents. The |

only conclusion to draw from the outcome of the DTV filter SAMA analysis is that, Entergy has |

used the MACCS2 code to downplay the health and economic costs of severe accidents and |

used the Probabilistic Safety Analysis (PSA) model to make the benefits of mitigation appear to |

be zero. |

|

NRC staff reviewed Entergy's analysis and concluded that the methods used and |

implementation of those methods was sound. And "the costs of SAMAs evaluated would be |

higher than the associated benefits. 5.2.5. The NRC staff is wrong to accept Entergy's SAMA |

analysis in the application. The SAMA analysis included in the Pilgrim Environmental Report is |

incomplete. |

|

Not only does the probabilistic modeling for severe accidents artificially make consequences |

appear insignificant, but the Applicant has used incomplete and incorrect input parameters into |

the MACCS2 code. |

|

The direct torus vent filter as an example of how this cost benefit equation might have been |

skewed in favor of no mitigation "While NEPA does not require agencies to select particular |

options, it is intended to 'foster both informed decision-making and informed public participation, |

and thus to ensure the agency does not act upon incomplete information, only to regret its |

decision after it is too late to correct' It then said "if 'further analysis' is called for, that in itself is |
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| a valid and meaningful remedy under NEPA." The Applicant has drastically under counted the

| costs of a severe accident, and this could have led it to erroneously reject mitigation

| alternatives. Further analysis is called for. 

|

| EPA has acceptable standards for exposure, in the real world; there is no safe level of exposure

| to radiation. 

|

| In conclusion, the danger of NRC rubber stamping Entergy's SAMA in the DSEIS - accepting

| the licensee's minimization of consequences that make the cost of adding a filter to the Direct

| Torus Vent seem unnecessarily high/ not cost effective when it is obvious that the mitigation of

| installing the filter could indeed serve to protect public health and safety. I repeat, unfiltered

| venting has been judged unsafe by all regulatory agencies outside the United States. 

| (PNPS-D-CC)

|

| Comment:  The applicant has drastically undercounted the cost of severe accident and this

| could have led it to erroneously reject mitigation alternatives, further analysis if called for. The

| EPA has acceptable standards for exposure, in the real world there is no safe level of exposure

| to radiation. 

|

| In conclusion, the danger of NRC rubber stamping the Entergy's SAMA in the DSEIS, accepting

| the licensee's minimization of consequences that make the cost of adding a filter to the direct

| torus vent seem unnecessarily high or not cost effective when it is obvious that the mitigation of

| installing the filter could indeed serve to protect the public health and safety, I repeat unfiltered

| venting has been judged unsafe by all regulatory agencies outside of the United States. 

| (PNPS-D-F)

|

| Comment:  My second comment is on the DSEIS, that the NRC staff mistakenly concluded that

| the applicant's SAMA analysis was sound, that the faulty SAMA analysis used by Entergy in the

| environmental report caused it to wrongly dismiss mitigation alternatives such as adding a filter

| to the direct torus vent. The purpose of a SAMA review is to ensure that any plant changes that

| have a potential for significantly improving severe accident safety performance are identified

| and addressed, one example of how a poorly performed SAMA analysis can lead to erroneous

| conclusions is the Pilgrim environmental reports look at the cost and benefits of installing a

| direct torus vent filter at Pilgrim. 

|

| The direct torus vent system is a method to relieve high pressure which is generated during an

| accident review, severe accident, excuse me. In 1986 it was determined that the Mark I

| containment, especially being smaller with lower design pressure, in spite of a suppression

| pool, has a 90 percent probability of that containment failing. The purpose of the containment is

| to provide a barrier between the lethal radiation inside the reactor and the public. In order to 
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protect the Mark I containment from total rupture, it was determined necessary to vent high |

pressure build-up. As a result, the direct torus vent system to all Mark I reactors, including |

Pilgrim, was installed. |

|

Operated from the control room, the vent is a reinforced pipe installed in the torus and designed |

to release radioactive high pressure steam generated in a severe accident by allowing the |

unfiltered releases directly to the atmosphere through a 300-foot vent stack. Use of the vent |

discharges steam and radioactive material directly into the atmosphere, bypassing the standby |

gas treatment system filters normally used to process releases via the containment ventilation |

pathway. There is no radiation monitor on the pipe and valves that compromise the direct torus |

vent line and operators now have the option to direct action to expose the public and the |

environment to unknown amounts of harmful radiation. |

|

As a result of Pilgrim's design deficiency, the original idea for a passive containment system |

has been dangerously compromised and given over to human control with all its associated |

risks of error and technical failure. There appears to be an internal contradiction in what we are |

being told, the NRC believes that the release from a severe core melt accident would be |

reduced by a factor of 100, this is considerably more optimistic than estimated in the NRC's first |

study on the subject. |

|

As the contention is that the reduction of a filtration system would have zero benefit, here the |

contenders seem to be assuming that a factor of 100 equals 100 percent and that's false, even |

a release of 1 percent of the core's radioactive iodine and cesium would be a very severe event. |

|

In its environmental report, Entergy analyzes the benefits on installing a filter to the torus vent in |

the course of reviewing possible severe accident mitigation alternatives, their report states this |

analysis case was used to evaluate the change in plant risk from installing a filtered |

containment vent to provide fission product scrubbing. A bounding analysis was performed by |

reducing the successful torus venting accident progression source terms by a factor of two to |

reflect the additional filtered capacity and capability. |

|

Reducing the releases from the vent path resulted in no benefit, according to the state report, |

the basis for conclusion that successful torus venting accident progression source terms are |

reduced by a factor of two to reflect the additional filtered capability, the cost of implementing |

SAMA at Peach Bottom was estimated a $3 million. Therefore, this SAMA is not cost effective |

|

for Pilgrim. Entergy has determined that, in return for a cost of $3 million, there will be no |

benefit to public health or safety. |

|

How is it possible to find zero benefit from installing a filter that would reduce by a factor of two |

the radioactive venting to the public in a case of a severe accident? Unfiltered venting has been |

judged unsafe by all regulatory agencies outside the United States. In its analysis of several risk |
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| contributors to core damage frequency, the disposition of those events frequently included

| venting via the direct torus vent path to reduce containment pressure. In other words, a filter in

| the torus vent would reduce the impact in many possible severe accidents. 

|

| The only conclusion to draw from the outcome of the direct torus vent filter SAMA analysis is

| that Entergy has used the MACCS II code to downplay the health and economic cost of severe

| accidents and use the probabilistic safety analysis model to make the benefits of mitigation

| appear to be zero. NRC staff reviewed Entergy's analysis and concluded that the methods used

| in the implementation of those methods were sound, the costs of SAMA's evaluation would be

| higher than the associated benefits in 2.2, in 5.2.5. The NRC staff is wrong to accept Entergy's

| SAMA analysis in this application. 

|

| The SAMA analysis included in the Pilgrim environmental report is incomplete, not only does

| the probabilistic modeling for severe accidents artificially make consequences appear

| insignificant but the application has used incomplete and incorrect input parameters to the

| MACCS II code. The direct or torus vent filter is an example of how this cost/benefit equation

| might have been skewed in favor of no mitigation.  (PNPS-D-F)

|

| Comment:  The faulty SAMA analysis used by Entergy in the Environmental Report, and

| accepted by NRC in the DSEIS, caused it to wrongly dismiss mitigation alternatives such as

| adding a filter to the Direct Torus Vent.  (PNPS-D-EE)

|

| Comment:  And so because of the problems with the severe accident mitigation analysis, what

| it does is falsely minimize consequences so the cost of mitigation seems not necessary, as

| described for the direct torus vent system, and we could go through many other mitigations that

| should be relooked at, but the key is you have to do an honest analysis to begin with, which

| was never done.  (PNPS-D-M)

|

| Response:  The NRC staff review of the SAMAs for PNPS is described in detail in Appendix G

| of the SEIS.  The scope of the review specifically included the risk and economic impacts of

| severe accidents at PNPS given the existing plant configuration, the estimated effectiveness of

| each candidate SAMA in reducing risk and economic impacts (i.e., the estimated benefits), and

| the estimated implementation cost for each SAMA.  As a result of the staff’s review, numerous

| portions of the licensee’s analysis were revised and/or supplemented, and several additional

| potentially cost-beneficial SAMAs were identified.

|

| The addition of a filtered vent was incorrectly reported in the ER to have zero benefit.  This error

| was subsequently identified and a revised analysis was included in Amendment 4 to the LRA 

| (ADAMS Accession No. ML061930418).  The analysis indicates that this improvement has no

| impact on core damage frequency but could reduce off-site dose by about 20 percent.  (The

| dose reduction is limited due to the fact that the gases entering the filter would have already

| been passed through and been scrubbed by the suppression pool, and that some containment
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failure modes, such as containment liner melt-through, would bypass the filter.)  The estimated |

implementation costs are substantially greater than the estimated dollar benefit.  Thus, this |

improvement is not cost-beneficial.  The comments do not provide any new and significant |

information.  Therefore, no changes have been made to the SEIS. |

|

Comment:  "The Commission has determined that impacts of DBAs are small significance for |

all plants because the plants were designed to successfully withstand these accidents." |

|

NRC staff obviously forgot about the near-miss at Davis Besse NPS - the reactor with a hole in |

its head. NRC staff incorrectly assumes that: NRC regulations are sufficiently stringent; that |

regulations are followed by licensees and manufacturers; and that there is sufficient NRC |

oversight and enforcement action when regulations are not met. |

|

What was not taken into account? |

• Spent fuel pool accident can cause/lead to a reactor core accident and vice versa -the |

interplay was ignored and not analyzed; |

• Human error; |

• The effects of an aging work force; |

• The bathtub curve of aging - trouble occurs in all mechanical components in their early and |

later stages - Pilgrim will be in the "late stage" from 2012-2032; |

• The use of counterfeit and substandard parts; |

• The potential leakage of contaminated water offsite; |

• The Aging Management Plan failure to adequately monitor for corrosion in the drywell liner; |

• Wiring Coating- missing from the list of passive equipment is testing /re-qualifying the EQ |

rating, although the miles of wiring at Pilgrim is tested with the active components they |

interconnect -these wires are required to perform under harsh conditions (fire, high |

temperature, and high moisture). As the wiring ages its ability to still meet the original |

qualification tests is an interesting, though overlooked, challenge. A good comparison, |

consider what is happen in the City of Boston. The aging Nstar electric system is failing. |

How many of those failures are just old wires with rubber coating turned brittle and cracked? |

The power flows until the manhole explodes. Turing on a pump is like turning on your lights; |

it does not test the wiring coating, the EQ, only the metal of the wire. |

|

Engineering Review of Operating Transients: Pilgrim in 1994 had already exceeded the 40-year |

design standards for 6 kinds of events that put stress on the reactor before license expiration, |

according to a February 24, 1994 NRC Inspection Report -we are considering adding an |

additional 20 years. |

|

|
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| Transient                     Design Cycles               Cycles to-date             Projected Cycles

| Description                      40 years                        21 years                        40 years

|

| Startup                               120                                187                               368

| Power Increase                  120                                133                               264

| T/G Trips                             40                                   26                                 49

| Other Scrams                     147                                134                               346

| Loss of FW Pumps              10                                   26                                 64

| SR Valve Blowdown              2                                   13                                 23

|

| • Replacement parts – difficult, if not impossible, to find from 2012-2032

|

| Example - The Patriot Ledger Reported, February 25, 2003, Broken pump shuts Pilgrim power

| plant - Engineers traced the pump problem to a defective part in the generator that powers the

| pump motor, Tarantino said. A 12-inch-wide ''slip ring'' in the motor and generator had failed…

| The motor and generator together are about the size of an automobile… Workers are replacing

| the rotor in the generator… It took until Sunday to get the part because Pilgrim ''was built in the

| 1960s and went on line in 1972,'' Tarantino said. ''In some cases it's becoming difficult to find

| replacement parts because the technology has changed.'' 

|

| Replacement parts in a global economy can come from anywhere in the world. This presents

| serious QA issues, not analyzed.  (PNPS-D-EE)

|

| Response: The license renewal review assumed the safety design basis of the plant will be

| maintained and the plant will continue to meet all NRC regulations.  Therefore, NRC's license

| renewal review does not re-exam the design basis of the plant.  The license renewal safety

| review focuses on programs to manage aging.  Safety matters related to aging are addressed

| as a part of the NRC safety review for the license renewal, which is conducted separately, and

| is documented in an NRC staff Safety Evaluation Report.  However, the NRC routinely

| searches for and examines new information that could affect the safety design basis of nuclear

| power plants including information to determine if changes in the design basis are needed

| generically or for an individual plant.  If any revisions to the design basis for PNPS are

| determined to be necessary, those revisions would become part of the PNPS design basis

| during the license renewal period.  The comment provides no new and significant information. 

| Therefore, no changes were made to the SEIS. 

|  

| Comment:  The applicant is required to analyze severe accident mitigation alternatives. The

| NRC staff concluded in their review of Entergy's analysis that the methods were sound and, 

| although the treatment of SAMAs for external events was somewhat limited by the unavailability

| of an external event PSA, the likelihood of there being cost-beneficial enhancements in this 
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area was minimized by improvements that have been realized as a result of the IPEEE process, |

and increasing the estimated SAMA benefits by a factor of five to account for potential benefits |

in external events. |

|

Question: Where did "5" come from; what is the rational, none is given; what should it have |

been? Five is obviously pulled out of the air. It assumes that there is no difference between |

events caused externally than internally - there is no rational basis for that assumption. |

Consequences of NRC rubber-stamping the faulty SAMA Analysis (PNPS-D-EE) |

|

Response:  A candidate SAMA could reduce the risk from both internal and external events, |

even though the SAMA may have been identified based on consideration of internal events. |

SAMA benefits in internal events are determined by quantifying the internal events PRA with |

and without credit for the SAMA.  However, when external event risk has been assessed using |

screening methods (e.g., fire screening or seismic margins approaches) rather than a |

probabilistic risk assessment (i.e., fire and seismic PRAs), direct quantification of the SAMA |

benefits in external events is not practical.  In such cases, and in the case of PNPS, a simplified |

approach has been taken in which the estimated internal events benefits for the SAMA are |

multiplied by a factor representing relative contribution of internal events and external events to |

the total core damage frequency for the plant.  This implicitly assumes that each SAMA would |

offer the same percentage risk reduction in external events as it offers in internal events.  The |

basis for the factor of 5 multiplier used to account for potential SAMA benefits in external events |

at PNPS is described in Section G.2.2 of Appendix G to the SEIS.  This comment provides no |

new and significant information.  Therefore, no changes have been made to the SEIS. |

Comment:  "The staff reviewed Entergy's analysis and concluded that the methods used and |

implementation of those methods was sound." And "the costs of SAMAs evaluated would be |

higher than the associated benefits. The NRC staff is wrong to accept Entergy's SAMA analysis |

in the application - see Pilgrim Watch's Motion to Intervene, Contention 3. |

|

Criticism: The Applicant's Environmental Report inadequately accounts for off-site health |

exposure and economic costs in its SAMA analysis of severe accidents. By using probabilistic |

modeling and incorrectly inputting certain parameters into the modeling software [such as |

meteorology, demographic data, economic data, emergency response data], Entergy has |

downplayed the consequences of a severe accident at Pilgrim and this has caused it to draw |

incorrect conclusions about the costs versus benefits of possible mitigation alternatives. |

|

Examples: Economic data - Nowhere in the assessment of the economic costs of a severe |

accident does the model account for the loss of economic activity in Plymouth County. The |

valuations include only the assessed value of the property, ignoring business value. The fact |

that the building is an on-going business with inventory, equipment, and income generation |

capability is not taken into account. Tourism is ignored which is mystifying because the staff |

looked into and mentions historic and archaeological resources as a variable in their alternative |

analysis, section 8, and description of the site (section 2.2.9). |
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| Evacuation Delay time: Entergy assumes that the longest likely delay before residents begin to

| evacuate is 2 hours. This assumption is incorrect for the simple reason that notice of the

| evacuation could take longer than 2 hours to reach people. The sirens only can be heard

| outside, if an accident occurs when residents are inside, during the night for instance, they are

| unlikely to be notified within 2 hours. The peak population in the EPZ approximates 100,000.

| How is it conceivably possible to spread the word if the sirens are down over approximately 150

| square miles when the public is engaged in a variety of activities? What about those who can

| not hear the sirens inside? 

|

| Evacuation Speed: Entergy assumes the evacuation speed will be from 3 hours 35 minutes to 6

| hours 30 minutes However, to arrive at this number, the applicant falsely assumes that: the

| public is out of danger once they cross the 10 mile boundary but in a severe accident harmful

| levels of radiation (and thus evacuation) will extend beyond 10 miles; they assume no one

| beyond 10 miles will evacuate, leaving roads clear when we know the "shadow evacuation" will

| occur and a "cork will effectively be placed in the bottle" trapping those near the core; and they

| assume transportation providers from well outside the zone will come and whisk folks away

| within this small frame-period. How did the NRC staff buy into this?  (PNPS-D-EE)

|

| Comment:  This moves into the severe accident mitigation analysis which the draft decided

| was, the analysis was sound which, again, if you really looked at it, you could not come up with

| that conclusion and I hope they will look at it more seriously again. The licensee, the applicant,

| used the MACCS II code, they are not restricted, by the way, of only using that code, but what

| is important is what goes in, what are the variables, the input data, because obviously that

| would effect the analysis of what the consequences are and the input data clearly is lacking. 

| (PNPS-D-M)

|

| Comment:  Evacuation speed, again, a very unrealistic time was put into the formula because

| it had faulty emergency planning assumptions, they overlooked, for example, the shadow

| evacuation. There is an assumption that everybody outside whatever the zone is going to stay

| home and go about their business, we know, from Three Mile Island, we know from telephone

| surveys that were done after that people outside the ten miles, people close to Boston will be

| hitting the road, putting a cork, so to speak, in the bottle, so that people here are not going to

| be able to get out in the timely manner that was assumed.  (PNPS-D-M)

|

| Comment:  Not also considered properly were two emergency planning variables, one,

| evacuation delay time which is, in English, notification. They stated that the public would be

| notified, at max, within six hours, that makes assumptions which aren't true, that sirens can be

| heard inside the houses, which they can not be heard inside. What about an accident

| happening at night? What about the fact that some sirens are not going to operate? You cannot

| expect part of the fire or police department and DPW to cover over 125 square miles to notify

| people who are doing different things, clearly this is just, that people will be ready to get out of

| here in six hours is unrealistic.  (PNPS-D-M)
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|

Comment:  We also know that there is nothing magic about the ten miles, so the evacuation |

speed is how long it's going to take to get from, let's say, my house in Duxbury to just a little bit |

past the magic ten miles in Marshfield. Again, we know from the Sandia National Labs studies, |

we know from study, after study, after study that there is nothing magic about the ten miles so |

to assume the consequences end at that point and we can call an evacuation successful once |

you cross the ten miles is patently absurd.  (PNPS-D-M) |

|

Comment:  For economic data, they put in the average property value of farm and non-farm |

property, they did not look at, for example, the added value of an ongoing business enterprise, |

clearly a manufacturing plant is valued at far more than the bricks and mortar that go into it. In |

doing an analysis of alternative sources of energy, there was an analysis of historic, you know, |

value of the area and what the impact would be, but it is not in the SAMA analysis for Pilgrim. |

Clearly because this area has such great historic value, also clearly because of our beautiful |

seaside location, that impacts and raises the values of our property. Tourism is here because, |

not to come to these meetings, obviously, but because of the history that's here, because of the |

seaside location and that would be gone and has to be factored in.  (PNPS-D-M) |

|

Comment:  Now I know some of the commenters had referred to, and I'm not going to get too |

technically jargonny here, but Class A and Class B air quality dispersion models, and these are |

modeling concepts that the NRC developed back in the `70s and `80s time frame. I'll just say |

that the MACCS II code is more like a Class A model, very simplistic, assumes straight winds, |

any given hour, and can be applied pretty quickly, and the Class type B models were never |

really fully implemented for use because they are quite cumbersome, expensive numerical |

models, needed a mainframe computer probably about half the size of this room. |

|

The good news is that, since the early 1980s, that modeling techniques have been advanced |

and models are a little simpler to apply, you can use some of these complex models now, |

variable trajectory wind flow models on a PC. An example of these types of models can be |

found in 40CFR, Part 51, Appendix W, that's the OCPA's guideline and air quality models, and |

an example of a model that can be found there is the Cal-Puf model which can be applied for |

shoreline complex wind flow environments, such as those that exist in the Pilgrim region. |

|

And I realize this is not part of nuclear emergency preparedness planning, in terms of the |

relicensing, but those kinds of models can also be applied and adapted for use for operational |

studies and accident analysis studies, including the SAMA type of studies too. And I brought up |

that model in particular because the NRC's contract, Earth Tech, was the, some of my |

colleagues who had worked at Earth Tech were involved with the development of that Cal-Puf |

model, so I know the folks from Earth Tech know what I'm talking about here.  (PNPS-D-U) |

|

|
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| Comment:  I'm going to limit my comments tonight briefly just to the adequacy of

| meteorological databases and models that were used for the off-site consequence analysis that

| was discussed in Chapter 5 of the supplement EIS. You'll note that in the appendices, that

| Appendix A, I believe, that contained comments from the scoping meeting, public scoping

| meeting, that took place last summer, there were a number of questions and issues raised

| about the adequacy of the MACCS II software code that was used for doing the air quality

| analyses, meteorological analyses for use in the studies. 

|

| And I guess the response to those comments indicated that this would be addressed or

| discussed in Chapter 5, although I didn't see any simple or extensive discussion in Chapter 5, it

| just gave the results, so I would like to see Chapter 5 or somewhere in the appendices in the

| SEIS give a more in depth discussion of justifying the use of that type of code for purposes of

| the modeling and dose calculations for the off-site consequence analysis that went into the

| cost/benefit studies.  (PNPS-D-U)

|

| Comment:  Pilgrim's monitoring reports and dose calculation models are neither reliable nor

| accurate. Example: dose calculation models assume that a radioactive plume will move in a

| straight line when, in fact, wind in our coastal communities is highly variable affected by the sea

| breeze effect, topography, and buildings. Wind direction is measured by the meteorological

| tower on the reactor building. It only tells where the wind in blowing on site not what happens to

| it offsite. There are no real-time weather and radiation monitors appropriately placed in

| surrounding communities to measure alpha, beta and gamma radiation. Environmental

| sampling for radiation in the environment is limited; and the samples are analyzed and reports

| prepared by Entergy's own laboratory.  (PNPS-D-EE)

|

| Comment:  I'd just like to close to say that I would like to see NRC come up to speed, such as

| other federal agencies have had in the last decade or so, and use realistic, accurate modeling

| techniques for a number of different applications. And I think the sooner this is done, the more

| credible and realistic the analyses will be and that will only help promote and advance perhaps

| the advent of even newer reactor technologies down the road, so things don't get delayed due

| to questionable analyses.  (PNPS-D-U)

|

| Response: Section G.2.3 has been added in response to these comments.

|

| A.2.10 Comments Concerning Uranium Fuel Cycle and Waste Management

| Issues
|

| Comment:  Page 2-12, Lines 19-20 - Fission products are not "normally" released from the fuel

| rods. However, on rare occasions, a small defect in a fuel rod can occur which allows small

| amounts of fission products to be released to the reactor coolant. (PNPS-D-MM)

|
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Response:  Minor quantities of fission products are released from fuel rods to the reactor |

coolant during reactor operation. The fission products are captured and removed by various |

liquid and gaseous radwaste processing systems and become part of the radwaste stream that |

must be managed for proper handling and disposal. Consequently, only a small fraction of the |

fission products that enter the reactor coolant are actually available for release to the |

environment. Given the capture and processing of fission products by in-plant systems, many |

reactor facilities are able to operate, under normal circumstances, in a mode that results in |

essentially zero environmental release of liquid borne fission products and inconsequential |

levels of gaseous fission products. Monitoring of plant operations enables regulatory agencies |

and plant operators to determine if environmental releases are occurring and to assess the |

magnitude and implications of the releases should they be observed. |

|

The specific text referred to by the commenter actually states that "… under normal operating |

procedures …" This statement was not intended to suggest that radioactivce products are |

"normally" released from the fuel rods. This comment provides no new and significant |

information.  Therefore, no changes have been made to the SEIS. |

|

Comment:  I presume there will have to be a complete failure of a containment pond before the |

NRC and in particular Congress provides a permanent depository for the spent rods as |

promised 40 years ago.  (PNPS-D-Y) |

|

Comment:  The tailings from mines, the water and chemicals used, spent rods etc., etc..... are |

all dangerously radioactive. Where does the radioactive waste go? To Bangkok? To Sri Lanka? |

To the bottom of the ocean? Who transports it, who pays them? Nuclear power is NOT cheap! |

(PNPS-D-AA) |

|

Comment:  EVERY 1000 megawatt nuclear power plant produces 30 TONS OF |

RADIOACTICVE WASTER PER YEAR. Does Pilgrim Nuclear use dry storage casks? cooling |

pools? They're still "tight" and "safe"? For how long? and then what? Are the trucks or ships or |

railroads and proper containers now being designed and built to move the radioactive wastes to |

_____________________(wherever) .....did you say YUCCA Mountain?? Oh, yes, YUCCA |

Mountain. Well, that's better than under the sand dunes of Cape Cod, thank you. NUCLEAR |

POWER IS NOT CHEAP!  (PNPS-D-AA) |

|

Comment:  What's wrong? What about the generation of half-again as much spent fuel and |

so-called low-level waste? There is new and significant information indicating that there will |

NOT be an offsite storage solution anytime soon - not within NRC's stated estimates. The staff |

simply ignored reality and rests its case on the now outdated Waste Confidence Rule. |

(PNPS-D-EE) |

|

Comment:  My concern has to do with the spent fuel which is stored onsite. |

|
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| Although the Commission found that the site can safely accommodate the on site storage of the

| additional volume of spent fuel, it seems to have operated under the assumption that there will

| be a permanent repository developed in some remote part of the United States. Given that such

| a storage site needs to be in some remote, stable part of the United States, I do not understand

| how the Commission can think that the permanent storage of spent fuel in Plymouth, which is

| not as remote and is not as geographically as sites such as Yucca Mountain, Nevada. 

|

| When the Plymouth Nuclear Plant was first approved, the working assumption was that only

| temporary storage of spent fuel would be required on site. Given that during the past 30+ years,

| no fuel has been shipped off-site, a prudent person would have to look at the storage as

| permanent. As such, the Plymouth on site storage should be looked at as if permanent and the

| requirements should be as strict as those used in choosing a "permanent repository". I do not

| think that the Plymouth site would qualify. 

|

| At the least, the NRC should insist that the operator treat the spent fuel storage as permanent

| and provide the safest type of storage possible. At this time, I do not believe that pool storage is

| the "safest" means for a permanent storage.  (PNPS-D-JJ)

|

| Comment:  The next area was nonaccident view to radioactive waste. Again, small impact, how

| can there be a small impact? Because, number one, when you are looking at spent fuel, it is

| assuming there is validity to the fantasy of the Nuclear Waste Confidence Act, that somehow

| Yucca is going to be there, or a radioactive waste fairy is going to come or God knows what

| they are assuming. But we know reality and one of the NRC commissioners was quoted in all

| the papers yesterday, Commissioner Merrifield, that he has no confidence in Yucca and that

| we, essence, should start again from zero. So, without looking at and providing a plan of what

| people are going to do with this high level waste, how can one say then that there is no impact? 

| (PNPS-D-M)

|

| Comment:  You have no safe or secure area to store the radioactive wastes generated by your

| nuclear power plants. As my Amish neighbors have repeatedly stated at the local meetings

| near Three Mile Island for 28 years , "You built a house without an out-house!"  (PNPS-D-PP)

|

| Comment:  The second reason that the draft found small impacts results from incorrectly

| assuming the current NRC regulations, many of which are written in the 1970s are, a, they are

| being met by the licensee, and that these regulations themselves reflect current realities and

| are indeed protective of public health and safety, so they more or less put us in a catch-22. An

| example is that the draft found spent fuel that would be half again, as much generated over the

| relicensing period was of small impact because of the assumption that this stuff will have

| someplace to go.

|

| Even Ed McGaffigan, a Commissioner of the NRC, said Monday the Yucca Mountain program

| is deeply flawed and that folks better start looking someplace else.  (PNPS-D-Q)

NRC-Pilgrim's Final Supplemental 
 Environmental Impact Statement

Exhibit No. NRC000002 
Pilgrim LR Proceeding 
50-293-LR, 06-848-02-LR



Appendix A

July 2007 A-145 NUREG-1437, Supplement 29

Comment:  And the answer to this question has always been that it's satisfactorily addressed in |

these kinds of studies on a national level with scenarios that deploy off-site storage. So we just |

get it out of Pilgrim, off-site storage facilities and the possibility down the road of a yet to be |

determined Yucca Mountain Site, which we heard discussed earlier, but I think there is new and |

significant information that hasn't been taken into account that sort of nullifies these answers |

and these ways of sort of pushing the issues aside. |

|

First, we heard earlier about Yucca Mountain, it's not going to open as predicted for the |

disposal of the waste and I believe somebody said that one of the NRC commissioners is now |

acknowledging that. I think that's pretty new information in my mind. Certainly, if it ever does |

open, it isn't going to open as predicted, it's going to be a long period off which means you are |

going to have more and more waste stored up and it's going to have to stay on-site, I believe. |

(PNPS-D-W) |

|

Response:  Onsite storage of spent nuclear fuel is a Category 1 issue. The safety and |

environmental effects of long-term storage of spent fuel onsite has been evaluated by the NRC, |

and, as set forth in the Waste Confidence Rule. The NRC's Waste Confidence Rule, found in |

10 CFR 51.23, states: The Commission has made a generic determination that, if necessary, |

spent fuel generated in any reactor can be stored safely and without significant environmental |

impacts for at least 30 years beyond the licensed life for operation (which may include the term |

of a revised or renewed license) of that reactor at its spent fuel storage basin or at either onsite |

or offsite independent spent fuel storage installations. Further, the Commission believes there is |

reasonable assurance that at least one mined geologic repository will be available within the |

first quarter of the twenty-first century, and sufficient repository capacity will be available within |

30 years beyond the licensed life for operation of any reactor to dispose of the commercial |

high-level waste and spent fuel originating in such reactor and generated up to that time. In its |

Statement of Considerations for the 1990 update of the Waste Confidence Rule (55 FR 38,472 |

[September 18, 1990]), the Commission addressed the impacts of the disposal of spent fuel |

discharged from the current fleet of reactors operating under existing and renewed licenses and |

from a new generation of operating reactors. The rule was last reviewed by the Commission in |

1999 when it reaffirmed the findings in the rule (64 FR 68,005 [December 6, 1999]). |

|

With respect to Yucca Mountain specifically, for over two decades, research has been |

conducted to determine whether a site near Yucca Mountain, Nevada, is suitable for safely |

isolating highly radioactive nuclear waste. Four major steps - site characterization, site |

approval, licensing review, and construction- have to be completed before operation of the |

proposed high-level waste repository could occur. The first step, site characterization, including |

excavation of exploratory tunnels and testing of groundwater, has been completed. The result |

of the characterization study was documented by the development of an environmental impact |

statement (EIS). A draft EIS was published in 1999 and a supplemental EIS in 2001. The final |

EIS was published along with a site recommendation in 2002. |

|
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| The second step is site approval. Following publication of the final EIS and the U.S. Department

| of Energy's (DOE's) determination that the site is scientifically suitable for a geologic repository,

| President Bush recommended the Yucca Mountain, Nevada, site for development as a geologic

| repository. On July 9, 2002, the U.S. Congress approved this recommendation in Joint

| Resolution 87, which designated Yucca Mountain as the repository for spent nuclear waste. On

| July 23, 2002, the President signed Joint Resolution 87 into law (Public Law 107-200, 116 Stat.

| 735 [2002]).

|

| The DOE is currently focused on the third major step of the process. The DOE is preparing an

| application to obtain a license from the NRC to construct a repository. The NRC is responsible

| for developing the regulations to implement the U.S. Environmental Protection Agency (EPA)

| safety standards and for licensing the repository. After the DOE submits the license application

| to the NRC, the NRC has three years to review the application and could request a fourth year

| from Congress, if needed, to make its determination on licensing.

| If licensed, the final step is construction and operation of the facility. The construction process

| would be conducted by the DOE, which has the responsibility for developing a permanent

| disposal facility for spent fuel and other high-level waste and which would operate the facility. 

|

| These comments provide no new and significant information.  Therefore, no changes have

| been made to the SEIS.

|

| Comment:  Let's assume, as the Draft does, that Yucca will open -some day off in the future.

| The Draft ignores new and significant information about transportation hazards and shipping

| cask integrity. In fact, they never present the transportation plan for getting the tons of spent

| fuel out of here.

|

| As part of the current plan, DOE proposes up to 24 barges carrying giant high-level radioactive

| waste containers onto Cape Cod Bay, Massachusetts Bay and Boston Harbor bringing

| hundreds of tons of dangerous poisons to densely populated Boston to be transferred from

| there by rail.

|

| Will the public go along? Accidents happen and each barge sized container would hold up to

| 200 times the long-lasting radioactivity given by the Hiroshima atomic bomb. Leakage of even a

| fraction could mean catastrophe. How do you ever recover it?

|

| NRC design criteria for waste transport containers are woefully inadequate. Rather than full

| scale physical testing, scale model tests and computer simulations are all that is required. The

| underwater immersion design criteria test examines the integrity of a slightly damaged

| container submerged under 3 feet of water for 8 hours. An undamaged cask is paper-tested for

| 1 hour submersion under 656 feet of water. If a cask were accidentally immersed under water

| or sunk by terrorists, is it reasonable to assume that the cask was only slightly damaged, or not

| damaged at all? Barge casks weigh well over 100 tons (up to 140 tons), how can NRC assume

NRC-Pilgrim's Final Supplemental 
 Environmental Impact Statement

Exhibit No. NRC000002 
Pilgrim LR Proceeding 
50-293-LR, 06-848-02-LR



Appendix A

July 2007 A-147 NUREG-1437, Supplement 29

that they will be recovered underwater somewhere en route to Boston within 1 hour, or even up |

to 8 hours? Special cranes capable of lifting such a heavy load would have to be located, |

brought in and set up after finding where it went, perhaps in inclement weather.  (PNPS-D-EE) |

|

Comment:  Is, if you are talking about waste, is transportation. Again, the transportation, God |

knows, let's pretend that there will be a Yucca or there will be someplace to put the stuff, then |

the issue is how is it going to get there? The draft brightly says impact small, how do they know |

it's going to be small? A, what's the plan? I've read the plan in DOE and apparently 24 barges |

are going to South Boston to be put on a railroad to go through like Chicago, does anyone in |

their right mind think this is going to happen when one of the casks per barge has 40 times the |

radiation in the Hiroshima bomb? |

|

Do you think Cohasset, Hingham, Senator Lynch, how about the people in South Boston? He |

will be lynched, but the point being that these issues have not been looked at seriously because |

of my general comment in the beginning, that the draft is playing games by pretending that |

rules, policy that the NRC has are real and that because the plan is there and it's going to |

happen that we don't have to worry about it so it's significance is small.  (PNPS-D-M) |

|

Response:  The NRC has conducted several transportation studies to evaluate the risk of |

transportation of radioactive material. NUREG-0170 (NRC 1977b), supported NRC's 10 CFR |

Part 71, "Packaging and Transportation of Radioactive Material" rulemaking. Based on this |

study, the Commission concluded that the transportation regulations are adequate to protect |

the public against unreasonable risks from the transport of radioactive materials, including |

spent fuel. The NRC sponsored another study in the 1980s entitled, "Shipping Container |

Response to Severe Highway and Railway Accident Conditions," NUREG/CR-4829 (Fischer et |

al. 1987), or the "Modal Study." Based on the results of this study, the NRC staff concluded that |

NUREG- 0170 overestimated spent fuel accident risks by about a factor of three. In March |

2000, the NRC initiated another spent fuel study, "Reexamination of Spent Fuel Shipment Risk |

Estimates," NUREG/CR-6672 (Sprung et al. 2000). This study focused on risks of a modern |

spent fuel transport campaign from reactor sites to possible interim storage sites and/or |

permanent geologic repositories. This study concluded that accident risks were much less than |

those estimated in NUREG-0170 and that more than 99 percent of transportation accidents are |

not severe enough to damage NRC-certified spent fuel casks. While very severe accidents |

could cause cask damage, the studies show that releases of material would be small and pose |

little risk to the local population/public. The most severe accidents might cause greater |

releases, but their likelihood is so remote that the NRC considers the risk to public health to be |

low. The NRC's regulations for the safe transportation of radioactive materials have evolved |

over the years, e.g., the 2004 revisions to achieve compatibility with International Atomic |

Energy Agency (IAEA) Transportation Safety Standards. However, the basic specifications for |

shipping containers have largely not changed. For instance, Type B shipping containers, such |

as those used for spent fuel, must withstand the effects of a 9-m (30-ft) drop test, puncture, fire, |

and immersion. Basic radiological dose rate limitations have not changed. While some of the |
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| details in the regulations have been changed, the NRC staff believes that the basic safety

| standards that determine the performance of shipping containers under normal and hypothetical

| accident conditions have been properly accounted for in the SEIS.  Nevertheless, transportation

| of spent fuel is a Category 1 issue.  These comments provide no new and significant

| information.  Therefore no changes have been made to the SEIS.

|

| Comment:  Highly radioactive particles (especially in the gaseous state) are given off into the

| environment in every stage from mining to processing, to producing, to usage in plants, to

| secondary reprocessing and then years of storage - the methodology of STORAGE, of course,

| has not been tested for "centuries" - only theorized. Just WHERE do radioactive "tailings" go ??

| Nuclear power is NOT cheap.  (PNPS-D-AA)

|

| Response:  Nuclear power facilities have temporary storage for spent fuel in steel-lined

| concrete pools that are filled with water (spent fuel pools). The water acts as a natural barrier

| for radiation from the fuel assemblies and keeps the fuel thermally cool while it decays and

| becomes less radioactive. Because the designers of the nuclear power facilities originally

| anticipated that the spent fuel would be reprocessed, they designed the nuclear facilities to

| store about a decade's worth of used fuel. However, at this time commercial reprocessing is not

| being pursued. If the storage capacity of the spent fuel pool is approached, then licensees may

| consider alternatives, such as above-ground dry storage casks. Another option for storage of

| fuel is in an away-from-reactor interim storage facility. Private Fuel Storage, LLC (PFS), has

| submitted a request to the NRC for a license to build such a privately owned facility on the

| reservation of the Skull Valley Band of Goshute Indians, about 80 kilometers (50 miles)

| southwest of Salt Lake City, Utah. On February 24, 2005, the Atomic Safety and Licensing

| Board (ASLB) completed its review of the proposed spent nuclear fuel storage facility and ruled

| in favor of the PFS. The Commission upheld the ASLB decision in a Memorandum and Order

| dated September 9, 2005, and authorized the NRC staff to issue a license to construct and

| operate the PFS facility.

|

| Uranium tailings are primarily the process waste material from a conventional uranium mill.  All

| wastes produced by these fuel fabrication facilities are regulated by the NRC’s Office of Nuclear

| Material Safety and Safeguards to ensure adequate protection of public health and safety. 

| Uranium tailings disposal is part of the fuel cycle and was evaluated in the GEIS as a Category

| 1 issue.  This comment provides no new and significant information.  Therefore, no changes

| were made to the SEIS.

|

| Comment:  So there is a whole host of issues and additional mitigations that need to be

| addressed from this increased risk and the severe impact of terrorists targeting a build up of

| radioactive waste on the site as a result of a lack of places to put it around the country because,

| a, Yucca Mountain isn't going to go on schedule, b, this facility in South Carolina that takes

| many classes of this waste is closing. I think it's closing in 2008, this is the Barnwell, South

| Carolina.  (PNPS-D-W)
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Comment:  Because of the second factor, this second piece of new information which is that |

an announcement has been made that there is going to be a closing of a key facility where this |

radioactive waste is dumped, that's a facility in South Carolina that's capable of taking this |

waste. |

|

This facility takes many classes of this waste, I guess this waste is broken up into four or five |

different classes, there is high level, there's mixed waste, and this plant takes it all or most of it. |

And these GEISs require that the analysis that the NRC accounts for the adverse impacts |

associated with this issue of radioactive waste and if no information is discovered in the GEIS, |

this is my understanding of the way this works, the generic environmental impact statement, |

then the issue is called settled, it's been settled at the national level and we don't have to deal |

with it here at Pilgrim. |

|

So if the issue is local, then it's going to have to be assessed for obvious reasons and mitigated |

in this Pilgrim SEIS, that's my feeling. Either way you look at it, national or local, the issue has |

to be addressed and it wasn't, there was really no mention of this information. Both NRC and |

Entergy in this book kept stating that they are not aware of any new information that would |

effect the Pilgrim environment, I feel that this will effect the Pilgrim environment. What's the |

impact of this new information on this report? The primary impact of this information is that |

Pilgrim needs now to assess how much waste is going to be on-site, with the assumption that |

there is going to be a lack of off-site storage. |

|

The residents need a plan B, I need to know that somebody has thought through this, not to |

say, oh, we'll fix it later, it'll come. There has got to be a place for safe storage of this waste at |

the site, I want to see a plan for it because this could happen. The plan and assessment need |

to be evaluated in this SEIS report, that's my feeling. Furthermore, the quantification of this |

issue needs to be addressed in terms of volumes and curies of radioactive isotypes that will be |

coming out of the plant as a result of decommissioning, even after 2032, if the license were |

extended. |

|

It's not just an issue for the next 20 years, in my feeling, when you put this SEIS report |

together, you've got to think about what happens after decommissioning, assuming that we |

don't have a third renewal. |

|

But if new information comes forward and it applies specifically to Pilgrim, which is what I'm |

contending here is that we've got the closure of these facilities, that's going to affect Pilgrim |

because we are not going to have a place to put this, there is no plan B here, then the issue is |

a Pilgrim issue and either the NRC or Entergy should acknowledge it and deal with it for the |

residents.  (PNPS-D-W) |

|

|
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| Comment:  The same could go for low level waste, low level waste is a misnomer because it is

| everything but the spent fuel and it can have some highly toxic and long-lived radio nucleates in

| it. Entergy is a major producer of this stuff, the new and significant information that was

| overlooked was that Barnwell, South Carolina, which takes our waste, has said by June, '08 the

| door is shut, also they say in the draft that they have confidence that other sites will be built.

| That's baloney, there has been millions of industry money spent to try to find a site in Illinois,

| etcetera, etcetera, etcetera, and no new sites have been built because nobody wants it. 

|

| Massachusetts had the beginnings of a search in the '90s and they stopped looking, so what is

| going to happen to this? Again, if it is the plan, if it is not realistically looked at and a plan is not

| put forward, you cannot analyze it and say it's going to be no problem. And so what we will have

| on our eroding coastline on Cape Cod, subject to increasing storms from global warming,

| etcetera, etcetera, etcetera, turning into a high level and low level radioactive waste dump until

| my kids are my age. This has to be analyzed and faced honestly, okay?  (PNPS-D-M)

|

| Response:  The comments are related to the environmental impacts associated with the

| uranium fuel cycle and Low Level Radioactive Waste Management.  Low-level waste storage

| and disposal were evaluated in the GEIS and were determined to be Category 1 issues. The

| impact was determined to be SMALL. The Commission is confident that all nuclear waste

| generated will be handled, stored, and disposed of in a manner that assures public health and

| safety. The comment provides no new and significant information and no changes have been

| made to the SEIS.

|

| Comment:  What about depleted uranium ....... Did you forget that 1000's of leaking barrels of

| depleted Uranium have contaminated the underground water supply of Paducah

| Kentucky....where 38,000 cylinders of depleted Uranium await SOME KIND of disposal as well

| as those at enrichment facilities in other states? When will Pilgrim's overly populated cooling

| tower be depopulated and WHERE will the rods be taken....and who will pay for their very

| carefully orchestrated removal and transportation? Nuclear power is NOT cheap.  (PNPS-D-AA)

|

| Response:  Depleted uranium is defined as uranium having a percentage of uranium-235

| smaller than the 0.7 percent found in natural uranium.  It is obtained from spent (used) fuel

| elements or as byproduct tails, or residues, from uranium isotope separation such as through

| gas centrifugation enrichment.  The United States Enrichment Corporation (USEC) owned by

| the U.S. Department of Energy, and operated by the USEC, a wholly owned subsidiary of

| USEC Inc. in Paducah Kentucky, is a uranium enrichment facility.  The USEC facility is

| governed by NRC regulations 10 CFR 40, 70, 73, 74, and 76.  NRC considers depleted

| uranium that has no commercial value to be low level radioactive waste.  If the depleted

| uranium has no commercial use, the licensee can transfer the material to DOE or dispose of it

| at a commercial disposal site if it meets the disposal sites requirements. 

|

|
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Incidents of leakage that may result (past, present, or future) at the USEC facility in Paducah, |

KY are outside the scope of this license renewal proceeding and would be handled by the NRC |

Office of Nuclear Material Safety and Safeguards, Division of Fuel Cycle Safety and |

Safeguards.  Contact information for this office can be found on NRC website, www.nrc.gov. |

This comment provides no new and significant information; therefore, it resulted in no changes |

to the SEIS. |

|

Comment:  And just specifically regarding the comment about global warming that I believe |

Joyce McMahon made earlier, I just want to point out that, you know, studies have shown that |

the life cycle of creating electricity from a nuclear power plant is actually greenhouse gas |

intensive because you include the fuel processing.  (PNPS-D-S) |

|

Response:  The NRC licenses and inspects all commercial nuclear fuel facilities involved in the |

processing and fabrication of uranium ore into reactor fuel, including facilities that enrich |

uranium.  Enrichment technology in the United States will likely rely on gaseous centrifuge |

technology that will use 90 percent less energy that the gaseous diffusion technology. |

Enrichment of uranium respective to the uranium fuel cycle process is a Category 1 issue |

addressed in the GEIS.  Licensing and operation of a facility would be handled by the NRC |

Office of Nuclear Material Safety and Safeguards, Division of Fuel Cycle Safety and |

Safeguards.  Contact information for this office can be found on NRC website, www.nrc.gov. |

This comment provides no new and significant information; therefore, resulted in no changes to |

the SEIS. |

|

Comment:  Page 2-16, Line 2 - It is unclear why the High Pressure Coolant Injection System is |

singled out here. A number of systems could conceivably cause steam leakage outside primary |

containment that would be monitored by the reactor building vent system.  (PNPS-D-MM) |

|

Response:  The comment is noted. The sentence will be revised to indicate that the primary |

containment venting, steam leakage outside the primary containment, hood vents, and high |

pressure coolant injection testing are among the potential sources of low-level radioactive |

contaminants at PNPS. |

|

Comment:  But I am happy to see that the NRC has acknowledged something that Pilgrim |

admitted which is that there is, with this radioactive waste, a "irreversible and irretrievable |

resource commitment needed", that's as far as things went in this report or in this application. |

The Pilgrim application for the license renewal lists this commitment that's needed for |

radioactive waste as simply, and I put this in quotes too because it's right in the application, |

"land is required to dispose of spent nuclear fuel and low level radioactive wastes". So this is |

the closest that the applicant's environmental report and the NRC's DSEIS came to addressing |

this issue, which I think has new and significant information. It's very disturbing to me that |

nobody has acknowledged it and made a plan B.  (PNPS-D-W) |

|
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| Response:  The comment is related to waste management and storage issues. Waste

| management issues were evaluated in the GEIS and determined to be a Category 1 issue.

| Onsite storage of spent nuclear fuel is also a Category 1 issue. The safety and environmental

| effects of long-term storage of spent fuel onsite has been evaluated by the NRC, and set forth

| in the Waste Confidence Rule. In the Waste Confidence Rule, the Commission determined that

| spent fuel can be stored onsite for at least 30 years beyond the licensed operating life, which

| may include the term of a renewed license. At or before the end of that period, the fuel would

| be moved to a permanent repository. The GEIS is based upon the assumption that storage of

| the spent fuel onsite is not permanent. The supplement to the GEIS prepared regarding license

| renewal for the Pilgrim Nuclear Power Station, is based on the same assumption. This

| comment provides no new and significant information and, therefore will result in no changes to

| the SEIS.

|

| Comment:  The NRC staff incorrectly concluded that there was no new and significant

| information and therefore there would be no impacts of low level waste storage and disposal

| associated with the renewal term. Further the staff mistakenly agrees with the GEIS that,

| "…The maximum additional on-site land that may be required for low-level waste storage during

| the term of a renewed license and associated impacts will be small." And, "…the Commission

| concludes that there is reasonable assurance that sufficient low-level waste disposal capacity

| will be made available when needed for facilities to be decommissioned consistent with NRC

| decommissioning requirement."

|

| The NRC staff did not bother to look at new and significant information pertinent to this site and

| must be required to do so before finalizing the SEIS. 

|

| • Pilgrim is a very large generator of LLRW. In 2003, for example, Pilgrim shipped 59,089

| cubic feet, containing 1,210.000 curies; and stored 4,178.3 cubic feet containing 4,620.000

| curies.

| • Barnwell S.C. announced that it will close to Massachusetts generators June 20, 2008.

| • Massachusetts is not a member of any compact; in order to join Massachusetts would have

| to agree to be a host community; Massachusetts indicated clearly in the mid 1990's that it

| would not be a host community.

| • Texas may open, no guarantees, and if it does open there is no assurance that non-Texas

| Compact members will be able to send their waste there and if allowed whether fees would

| be prohibitive.

| • No sites have been developed anywhere in the country despite millions of dollars spent on

| failed attempts.

| • Terrorism or acts of malice were not considered a threat in 1972. Not so, post 9/11 - nuclear

| facilities/materials are known to be attractive targets.

| • Pilgrim is located on Cape Cod Bay and the property slopes towards the Bay so that any

| leaking contaminants from waste storage facilities will flow towards and eventually into the

| Bay. There are no monitoring wells lining the shoreline. Further the coast is a salt corrosive
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environment and its effect on concrete and waste packaging must be analyzed. |

• The undisputed recognition of global warming is new and brings with it increased severity of |

coastal storms, erosion, and increased sea levels. Hence this must be factored into on-site |

waste storage options. |

|

Storage of LLRW is important for our community's health and safety because there is nothing |

low level about the waste. Waste is characterized "high" or "low" depending on where it comes |

from, how it is generated, not according to its' toxicity and longevity. Waste containers and |

forms will not last as long as some waste remains hazardous. Therefore, we want to know what |

Entergy's plans are for storing LLRW; monitoring the releases; and what are the "acceptable" |

public radiation exposures and health risks. |

|

We deserve to know what the LLRW storage plans are before the application is decided; so |

that the re-licensing decision does not prejudge any LLRW storage decision.  (PNPS-D-EE) |

|

Comment:  Now we might be splitting hairs in terms of the linguistics here, but here at are the |

two issues, one issue, the environmental impact of the fuel cycle's radioactive waste. There has |

always been a question of what's the environmental impact of large amounts of stored |

radioactive waste as a result of Pilgrim's operation from the current license as well as the |

renewed license, and what I'm referring to is the vast amount of harmful waste that's produced, |

excluding the fuel, spent fuel waste and the fuel rods.   (PNPS-D-W) |

|

Response:  These comments are related to the impacts associated with Low Level Radioactive |

Waste Management (LLW) at PNPS. LLW was evaluated in the GEIS and determined to be a |

Category 1 issue. The NRC staff did not identify any new and significant information during its |

independent review of the Entergy ER, the site visit, the scoping prcess, or the evaluation of |

other available information. Therefore, the NRC staff concludes that there would be no impacts |

regarding LLW beyond those discussed in the GEIS. In addition, the Commission is confident |

that all nuclear waste generated will be handled, stored and disposed of in a manner that |

assures public heath and safety.  The comments provide no new and significant information: |

therefore, no changes have been made to the SEIS in response to these comments. |

|

Comment:  Further, the "clean liquid waste with abnormally high conductivity" that may or may |

not be "evaluated for controlled release into the circulating water discharge canal through the |

liquid radioactive waste header." (Entergy 2006a). |

|

It is not clear whether the discharge is sent into Cape Cod Bay or a separate enclosed area. |

|

Also, "The liquid wastes are automatically transferred to the chemical waste receiver tanks |

when the sump is filled to a present level. After decay and storage, the chemical liquid wastes |
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| are evaluated for discharge or reprocessed" (or released?). (Entergy 2006a). Again, it is not

| clear how the evaluation process works to determine where the waste can be disposed of, in

| the Bay or not.  (PNPS-D-LL)

|

| Response:  The liquid wastes in question are discharged to the Bay through the liquid

| radioactive waste header. The text in Section 2.1.4.1 describes how the waste is evaluated

| before and during discharge to verify that it meets the radiological limits specified by NRC

| regulations.  Also, Section 2.1.4.1 describes how the Radiological Environmental Monitoring

| Program has evaluated these discharges, and confirmed that all liquid discharges were within

| NRC regulatory limits. No changes to the SEIS have been made based on this comment.

|

| Comment:  It was far from "sound" in that it ignored a spent fuel pool accident at Pilgrim. The

| NRC staff excused this by misinterpreting prior cases and going to the wrong section of the

| GEIS.

|

| The NRC in Turkey Point concluded that the GEIS exempts spent fuel pools. They did so by

| referring to section 6 of the GEIS , which deals with "The Uranium Fuel Cycle and Solid Waste

| Management" under normal operations, rather than going to section 5 of the GEIS, which deals

| with "Environmental Impacts of Postulated Accidents." Section 5 includes definitions of "severe"

| and "accident" and does not limit these to reactor accidents in any way.

|

| Section 5.2.1 of NUREG 1437 "General Characteristics of Accidents" begins its discussion of

| design basis and severe accidents with a definition of these terms. "The term 'accident' refers

| to any unintentional event outside the normal plant operational envelope that results in a

| release or the potential for release of radioactive materials into the environment . . . 'severe' . .

| .[includes] those involving multiple failures of equipment or function and, therefore, whose

| likelihood is generally lower than design basis accidents but where consequences may be

| higher . . ."

|

| It is their potential for "releases substantially in excess of permissible limits" that makes it

| necessary to consider them in SAMAs. This entire SAMA section focuses on potential

| consequences to determine whether a potential accident is severe or not - not whether the

| source is the reactor core or elsewhere at the plant.  (PNPS-D-EE)

|

| Comment:  NRC staff failed to mention the new and significant information on potential health

| consequences from a spent fuel pool accident. Conclusions the National Academy of Sciences

| - Safety and Security of Commercial Spent Fuel Storage," National Research Council of the

| National Academy of Sciences, Public Version, April, 2005 Finding 3B - "… a terrorist attack

| that partially or completely drained a spent fuel pool could lead to a propagating zirconium

| cladding fire and the release of large quantities of radioactive materials to the environment.

| Details are provided in the committee's classified report" NAS, p. 6; "Such (zirconium cladding)

| fires would create thermal plumes that could potentially transport radioactive aerosols hundreds
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of miles downwind under appropriate atmospheric conditions". NAS, p.50; and "The excess |

cancer estimates …to between 2,000 and 6,000 cancer deaths" NAS, p. 45. The NAS report |

pertains directly to Pilgrim because it was among the reactors pointed out to be more |

susceptible to damage due to its design placing the pool in the "attic" - vulnerable from three |

sides.  (PNPS-D-EE) |

|

Comment:  National Academy of Sciences - "Finding 2A: Spent fuel storage facilities cannot be |

dismissed as targets for such attacks because it is not possible to predict the behavior and |

motivations of terrorists, and because of the attractiveness of spent fuel as a terrorist target |

given the well known public dread of radiation…The committee judges that attacks by |

knowledgeable terrorists with access to appropriate technical means are possible." NAS, p.4 |

|

"Terrorists view nuclear power plant facilities as desirable targets because of the large |

inventories of radionuclides they contain. The committee believes that knowledgeable terrorists |

might choose to attack spent fuel pools because: (1) at U.S. commercial nuclear power plants, |

these pools are less well protected structurally than reactor cores; (2) they typically contain |

inventories of medium - and long-lived radionuclides that are several times greater than those in |

individual reactor cores." NAS, p.36 |

|

"A loss-of-pool-coolant event resulting from damage or collapse of the pool could have severe |

consequences. Severe damage of the pool wall could potentially result from several types of |

terrorist attacks, for instance: (1) Attacks with large civilian aircraft; (2) Attacks with high-energy |

weapon; Attacks with explosive charges." NAS, p.49 |

|

"Finding 3B -… a terrorist attack that partially or completely drained a spent fuel pool could lead |

to a propagating zirconium cladding fire and the release of large quantities of radioactive |

materials to the environment. Details are provided in the committee's classified report." NAS, |

p.6 |

|

"Such (zirconium cladding) fires would create thermal plumes that could potentially transport |

radioactive aerosols hundreds of miles downwind under appropriate atmospheric conditions." |

NAS, p.50 |

|

"The excess cancer estimates …to between 2,000 and 6,000 cancer deaths" p.45 |

|

2) An analysis of spent fuel pool accident at Pilgrim was performed by Dr. Jan Beyea for the |

Massachusetts Attorney General's Motion to Intervene in Pilgrim's re-licensing application. [The |

Massachusetts Attorney General's Request for a Hearing and Petition for Leave to Intervene |

With respect to Entergy Nuclear Operations Inc.'s Application for Renewal of the Pilgrim |

Nuclear Power Plants Operating License and Petition for Backfit Order Requiring New Design |

features to Protect Against Spent Fuel Pool Accidents, Docket No. 50-293, May 26, 2006 |

includes a Report to The Massachusetts Attorney General On The Potential Consequences Of |
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| A Spent Fuel Pool Fire At The Pilgrim Or Vermont Yankee Nuclear Plant, Jan Beyea, PhD.,

| May 25, 2006.]

|

| Dr. Jan Beyea's estimated the consequences following the release of Cesium-137 from

| Pilgrim's spent-fuel pool. We recognize that these are conservative estimates because: (1) he

| only considers Cesium-137, other radionuclides would be released; and (2) he only looks at

| latent cancers and not other radiation-linked diseases, reproductive disorders and birth defects.

|

|                                              10% release C-137                   100% release C-137

| Cost (billions)                        $105-$175 billion                     $342-$488 Billion

| Latent Cancers                      8,000                                        24,000

|

| 3) Operating with faulty fuel cladding was not taken into account, either - both the probability

| and consequences of postulated accidents may be increased when nuclear plants operate with

| pre-existing fuel cladding failures. Degraded fuel is an on going issue for the industry. NRC

| Commissioner Merrifield has admitted nearly 1/3 reactors now have failed fuel, and the trend is

| increasing, not decreasing. Briefing on Nuclear Fuel Performance, Transcript, p.4, (February

24, 2005), http://www.nrc.gov.  (PNPS-D-EE)|

|

| Comment:  NRC staff do not mention, the new and significant site specific report by the

| Massachusetts AGO, Report to The Massachusetts Attorney General On The Potential

| Consequences Of A Spent Fuel Pool Fire At The Pilgrim Or Vermont Yankee Nuclear Plant,

| Jan Beyea, PhD., May 25, in Massachusetts Attorney General's Request for a Hearing and

| Petition for Leave to Intervene With respect to Entergy Nuclear Operations Inc.'s Application for

| Renewal of the Pilgrim Nuclear Power Plants Operating License and Petition for Backfit Order

| Requiring New Design features to Protect Against Spent Fuel Pool Accidents, Docket No.

| 50-293, May 26, 2006. The report estimated the costs and latent cancers of Cesium-137

| releases from Pilgrim’s spent fuel as follows:

|

|                                              10% release C-137                   100% release C-137

| Cost (billions)                        $105-$175 billion                     $342-$488 Billion

| Latent Cancers                      8,000                                        24,000

| (PNPS-D-EE)

|

| Comment:  The DSEIS's findings ignore new and significant information regarding the dangers

| of spent fuel storage. For example, staff ignored: 

|

| • The National Academy of Sciences Report Safety and Security of Commercial Spent

| Nuclear Fuel Storage Public Report, April 2005; 

| • Dr. Jan Beyea's report for the Massachusetts Attorney General's Motion to Intervene in

| Pilgrim's Re-Licensing Application, May 2006; 

|
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• Pilgrim Watch's Motion to Intervene in Pilgrim's Re-Licensing Application, Contention 4, May |

2006; |

• The Massachusetts Attorney General's Petition for Rulemaking, August 2006 that calls, for |

example, for NRC to consider new and significant information showing that the NRC's |

characterization of the environmental impacts of spent fuel storage as insignificant in the |

1996 Generic Environmental Impact Statement for Renewal of Nuclear Plant Licenses |

("License Renewal GEIS") is incorrect; and |

• The fact that NRC's Waste Confidence Rule is fantasy or wishful thinking- there is no |

likelihood that the spent fuel at Pilgrim will leave Plymouth anytime soon or ever. |

|

More basically - there is no storage plan for spent fuel presented in the Application or any |

subsequent study by the NRC review staff so that the onsite storage plan can be analyzed; |

therefore there is no basis for the NRC staff to claim that the environmental impact of storing |

half-again as much until 2032 presents no environmental risk.  (PNPS-D-EE) |

|

Comment:  The new and significant information is the National Academy of Sciences spent fuel |

vulnerability study where they identified reactors that have the spent fuel pool located in the |

attic of the reactor, as Pilgrim, are especially vulnerable to attack. |

|

This has gone into the dangers of densely packed pools, like Pilgrim, that are inside the main |

reactor building, outside primary containment at the top. In the Massachusetts Attorney |

General's motion to intervene, there is an attachment by Dr. Gordon Thompson, again new and |

significant information, that discusses the danger of a highly, densely packed spent fuel pool, |

fire and what the consequences would be. Again, to remove this from discussion of postulated |

accidents is ludicrous. |

|

Then, by not looking at these issues, you do not come up with then, an analysis of mitigation |

which clearly, for spent fuel, as put forth in the attorney general's motion, would be to analyze |

the effect of having a lightly packed spent fuel pool and putting the rest into secured dry-cask |

storage. Also, an analysis should be required of the recommendations in the National |

Academy's study such as what fact an analysis would be the effect of, reconfiguration of the |

pool? What realistically is the effect of the firehose brigade, etcetera, so we can have a true |

analysis.  (PNPS-D-M) |

|

Comment:  And what they didn't say when they were talking about health effects in the |

postulated accidents section of the new and significant information presented by the |

Massachusetts Attorney General of the likely health consequences of a spent fuel pool accident |

at Pilgrim, yes, 24,000 cancers expected if there is a complete release of just Cesium 137, |

8,000 if only ten percent of that bad guy is released. |

|

What they didn't say under postulated accidents was a reference to the Sandia National Report, |

the CRAC-II which in 1982 NRC asked them to do for the consequences specifically of a core |
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| melt at each reactor and what that study said was that you could expect 3,000 early injuries --

| no, what was it? No, 3,000 fatalities and 30,000 early injuries, that was '82. 

|

| But what they didn't look at was Dr. Edwin Lymon, a Union of Concerned Scientists report done

| on why these figures have to be updated, why they are conservative, new information of why

| this is pertinent now. And so by ignoring or misinterpreting these important factors, they fail

| then to look at significant mitigation that could occur and they ignore the fact that, guess what?

| I don't know how much radiation is coming out of there, Entergy doesn't know and the NRC

| doesn't know, and so an important mitigation step going forward, if you are honest about health

| effects, is to have a requirement or look at to analyze. 

|

| I mean that's what you are supposed to be doing, having combination real-time wind and

| radiation detectors placed in logical areas in off-site communities that provide real-time data on

| this to the state, and to the local communities and to the NRC. Hey they should know too. 

| (PNPS-D-D)

|

| Comment:  In the GEIS Section 5 it deals with design-basis and severe accidents with an

| emphasis on releases substantially in excess of permissible limits for normal operations.

| Nowhere in this section is the spent fuel pool excluded nor the reactor core cited as the only

| risk. Therefore, I will argue that you are remiss not to include in the supplement the spent fuel

| pool under postulated accidents.  (PNPS-D-D)

|

| Comment:  Leaking Spent fuel storage facilities associated with, and a part of the very license

| renewal process now under review. The spent fuel pools are an integral part of the reactor, and

| in fact and deed are routinely used as a part of the reactor fueling and operational process. The

| spent fuel pools in fact and deed are attached too, a part of the whole of a reactor, just as all

| other component parts are, including values, panels, the control room and the core itself. 

| (PNPS-D-A)

|

| Comment:  If a application to extend a license is granted, the licensee is not going to be

| forbidden from using and accessing this important part of the process, and in fact and deed a

| reactor cannot continue in operation without a safe, secure, functioning spent fuel area that

| does not threaten the environment, that is not leaking materials (which is a sure sign of wall

| fatigue, and a sign of potentially imminent wall collapse) and present no unacceptable risks to

| human health. The NRC is wrongfully attempting to remove consideration of the spent fuel

| pools at reactor sites to protect first their licensees, secondly the industry's cash flows, and

| lastly the DOE who has failed completely in keeping their promise to the American public in

| safely dealing with and removing waste from nuclear reactor sites.   (PNPS-D-A)

|

| Comment:  The Draft Supplemental GEIS is inadequate to satisfy the requirements of the

| National Environmental Policy Act ("NEPA") or NRC regulations for the implementation NEPA,

| because it fails to address new and significant information regarding the potentially severe
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adverse environmental impacts of continued high-density pool storage of spent fuel at the |

Pilgrim nuclear power plant.  (PNPS-D-HH) |

|

Comment:  Because, which I find interesting, because they avoided talking about spent fuel, |

avoided talking about terrorism, this helps explain their conclusion that these alternative |

sources of energy, such as wind, solar, gas, etcetera, would have a greater impact, would be |

more expensive, would be all these other things. Clearly, if you look at, if you factor in security, |

if you factor in waste, if you factor in a true analysis of consequence where the attorney |

general, for example, a report to him indicated a specific consequence analysis of a spent fuel |

accident of Pilgrim, that if 100 percent of the cesium 137 was released, it would bring about |

$488 billion in damage. If ten percent of that were released, $105 to $175 billion. If 100 percent |

were released, which is likely in a terrorist attack situation, 24,000 cancers, ten percent, 8,000 |

cancers.  (PNPS-D-Q) |

|

Comment:  The second issue is involving spent fuel, spent fuel has to be looked at under the |

section of postulated accidents. If you look at the GEIS, the GEIS or whatever, it says, it |

describes in Section 5 explicitly environmental impacts of postulated accidents, they define |

severe, they define accident and they don't limit either to the reactor. They do this, however, in |

Section 6 which deals with exclusively normal operations and that's where they say the spent |

fuel doesn't have to be considered. |

|

So, what does this mean? All the new information that we have about the dangers of spent fuel |

storage at Pilgrim provided by the National Academy of Sciences, indicating that the way the |

fuel is stored at Pilgrim is among the most dangerous in the country, an analysis has to be done |

on the lack of security from an air attack, from water, land and then an analysis of the various |

mitigations to decrease risk such as a requiring a dense, a low density pool, secured dry cask |

storage, what about reconfiguring the pool? What about alternative water, spray water |

systems? This has to be analyzed and put forward.  (PNPS-D-Q) |

|

Comment:  Second, new and significant information on this issue of the spent fuel pool, the |

original GEIS assessed the fuel pool accident probability and impact or since the original GEIS |

assessed the probability and impact of spent fuel pool impact when it was assessed as a |

leakage that can be managed, the Pilgrim, locally here, fuel rod densities have been increasing |

substantially due to the lack of off-site fuel rod storage and a lack of an approved on-site cask |

storage plan. At the same time, there are credible scientific reports, that are new and I think |

significant, that have been published that essentially state that above ground spent fuel pools |

are the most dangerous method of storage and when they are tightly packed, the danger |

increases. |

|

So the tight packing is new, the reports that this is a danger and the most dangerous form are |

new and the consequences of that packing, which I'll get to right here next, is also new. In |

2005, a National Academy of Science report to Congress, which was a report that was |
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| sponsored by the NRC and the Department of Homeland Security, described a scenario with

| the partial loss of pool water where the fuel rod cladding or the casing of the fuel rod catches

| fire. 

|

| The first, this scenario was first described years ago by Sandia National Laboratory which is a

| very famous laboratory, so it's been described by several scientists is my point here but very

| recently by the NAS on behalf of the NRC and the Department of Homeland Security in a report

| to Congress.  (PNPS-D-V)

|

| Comment:  Both the applicant's environmental report and the NRC's DSEIS have stated there

| is no new and significant information on spent fuel that might impact the environment. There is

| mention at some point, I think the previous speaker to me said that there was mention of

| something about the spent fuel pool and how there could be mitigation measures using dry

| cask storage and the like but, right now, as it begins to become packed, well prior to cask, dry

| cask storage being implemented, it is an increasing danger, the fire that we are referring to. 

|

| So it was also surprising to me that I found out from this report to Congress recently that

| Entergy has begun studying the pool fire scenarios and even they said there is no new and

| significant information on spent fuel.  (PNPS-D-W)

|

| Comment:  Other credible scientific reports found in the Journal of Science and Global

| Security, for example, have new and significant information of a more specific nature on this

| issue, they explain how a major human and environmental disaster would result from the

| overheating and burning of a protective fuel rod cladding in a densely packed pool. They

| describe how the fire could easily release, result in the release of massive amounts of

| radioactive product, cesium being the worst, and that, in its report that I referred to, to

| Congress, the estimate of cancer deaths from a typical scenario with a cesium release is from

| 2,000 to 6,000 deaths. I would say that's a significant impact. 

|

| A full release would dwarf Chernobyl's release, based on the amount of cesium at Pilgrim. I

| believe it's, our spent fuel pool at Pilgrim has several times the amount of cesium that was in

| existence at Chernobyl and released at Chernobyl. The Massachusetts Attorney General has a

| report, and I think it was referred to by an earlier speaker, that describes the consequences of

| such an accident at Pilgrim, specific to Pilgrim, they are between, in these terms for somewhere

| between a 10 and 100 percent release of the cesium. 

|

| So, if 10 percent is released or 100 percent is released, somewhere in that range, this is the

| range of the consequences in that report for Pilgrim. The cost would be somewhere between

| $105 and $488 billion and the cancers would effect somewhere between 8,000 and 24,000

| people, that's significant. What's the impact of this business of the spent fuel pool and this new

| information on the SEIS report that we are talking about here tonight? Well it would seem that

| this new information raises a red flag, and this information has come forward only in recent
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years and it's directly applicable to Pilgrim's densely packed spent fuel pool, and it's going to |

get worse with age, the packing gets more intense.  (PNPS-D-W) |

|

Comment:  Two, an increase in the density of the pool's fuel rods, three, scientific reports that |

are fairly recent where everybody is beginning to acknowledge the severe human and |

environmental impact posed by an accident in a more densely packed pool, especially the |

above ground type of Pilgrim, I mean that's what's really the problem here. These are fixable |

problems, however, this is not a statement that we've got to shut the plant down tomorrow, |

these are fixable problems, but somebody has got to shine a spotlight on them and make sure |

that we start talking about a plan B, a resolution of these problems. |

|

So I urge you to consider this information for the sake of kids, and my neighbors and the |

citizens not just of Duxbury where I live, but Plymouth, and Kingston, and Marshfield and places |

20 miles beyond where if there was a severe accident, people would be effected for hundreds |

of miles, actually.  (PNPS-D-W) |

|

Comment:  The second issue, environmental impact of postulated accidents, that's Section 5, |

is that right? Thanks. This involves spent fuel and specifically the above ground pool and, |

again, new and significant information here, no mention of it anywhere. I'm just stunned, |

absolutely stunned. The issue is that, what are the risks associated with a spent fuel pool |

accident? And the answer to this question has always been similar to the first one, that the |

issue has been satisfactorily assessed on a national level with scenarios that assess the |

possibility of some leakage from the spent fuel pool and, as well, the answer always involves |

that there will be, there is some normal amount of density of fuel in the pool and that a leakage |

will result in a manageable scenario.  (PNPS-D-W) |

|

Comment:  So, summarizing again the second issue of the fuel pool, there is significant and |

new information, from my perspective, as follows, there is an increased probability of a spent |

fuel pool attack from the air, there's two very realistic scenarios that are deployable and that |

hinge on weak points in the building as well as local airstrip safety systems that are inadequate, |

but I won't discuss those, they are security issues.  (PNPS-D-W) |

|

Response:  On site spent fuel storage is considered a Category 1 issue, which was evaluated |

in the GEIS, NUREG-1437; therefore, accidents would be included within the analysis of the |

Category 1 issue of on site spent fuel storage. The safety and environmental effects of spent |

fuel storage on site have been evaluated by the NRC and, as set forth in the Waste Confidence |

Rule (10 CFR 51.23), the NRC generically determined that such storage could be accomplished |

without significant environmental impacts. In the Waste Confidence Rule, the Commission |

determined that spent fuel can be safely stored onsite for at least 30 years beyond the plants |

life, including license renewal. The GEIS, NUREG-1437, is based upon the assumption that |

storage of the spent fuel on site is not permanent. |

|
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| The issue of security and risk from malevolent acts at nuclear power plants is considered out of

| the scope of the environmental review and was addressed in the September 26, 2006, Pilgrim

| Nuclear Power Station Scoping Summary Report (ADAMS Accession No. ML062710517).

| These matters will continue to be addressed through the ongoing regulatory oversight process

| as current and generic regulatory issues that affect all nuclear facilities. Appropriate safeguards

| and security measures have been incorporated into the site security and emergency

| preparedness plans. Any required changes to emergency and safeguards contingency plans

| related to terrorist events will be incorporated and reviewed under the operating license. 

|

| It should be noted that the Massachusetts Attorney General is currently petitioning the NRC for

| rulemaking regarding the evaluation of environmental impacts of severe spent fuel pool

| accidents. Information regarding the Massachusetts Attorney General's rulemaking petition, can

| be found at the following NRC website:

| http://ruleforum.llnl.gov/cgi-bin/rulemake?source=prm5110&st=petitions-a. 

|

| The comments are noted, but do not provide new information. Therefore, no changes have

| been made to the SEIS.

|

| Comment:  Draft Supplemental GEIS should incorporate the Commission's decision to

| consider the issues raised by the Attorney General's Scoping Comments and Hearing Request

| in a generic rulemaking proceeding. The Commission initiated the rulemaking proceeding in

| November of 2006 by publishing the Attorney General's August 29, 2006 rulemaking petition in

| the Federal Register for public comment. It is therefore premature for the Draft Supplement

| GEIS to reach any conclusions regarding the environmental impacts of high-density pool

| storage of spent fuel at the Pilgrim nuclear power plant.  (PNPS-D-HH)

|

| Comment:  As stated in our Scoping Comments, the Supplemental GEIS for the Pilgrim

| nuclear power plant should address the environmental impacts of a severe accident in the

| Pilgrim fuel pool, including accidents caused by equipment failures, natural disasters, and

| intentional malicious acts. The Supplemental GEIS should also consider a reasonable array of

| alternatives for avoiding or mitigating the impacts of a severe pool fire, including combined

| low-density pool storage and dry storage of spent fuel.  (PNPS-D-HH)

|

| Comment:  We hereby renew the Attorney General's June 15, 2006, comments on the scope

| of the Draft Supplemental GEIS, including our previous request that you consider the technical

| information contained in the Hearing Request which was attached to our Scoping comments.

| Our Scoping Comments were summarily dismissed in the NRC Staff's September 26, 2006,

| scoping decision and ignored in the Draft Supplemental GEIS.  (PNPS-D-HH)

|

| Response:  The comments are related to the comments provided by the MassAG to the NRC

| during the hearing request and Scoping period regarding the evaluation of environmental

| impacts of a severe spent fuel pool accident. On site spent fuel storage is considered a
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Category 1 issue, which was evaluated in the GEIS, NUREG-1437; therefore, accidents would |

be included within the analysis of the Category 1 issue of on site spent fuel storage. The safety |

and environmental effects of spent fuel storage on site have been evaluated by the NRC and, |

as set forth in the Waste Confidence Rule (10 CFR 51.23), the NRC generically determined that |

such storage could be accomplished without significant environmental impacts. In the Waste |

Confidence Rule, the Commission determined that spent fuel can be stored onsite for at least |

30 years beyond the plants life, including license renewal. The GEIS, NUREG-1437, is based |

upon the assumption that storage of the spent fuel on site is not permanent. In addition, the |

NRC staff did not find any new and significant information that would call the Category 1 issue, |

raised by the MassAG, into question. Therefore, they were not evaluated as part of the DSEIS. |

|

The MassAG is currently petitioning the NRC for rulemaking regarding the evaluation of |

environmental impacts of severe spent fuel pool accidents. Information regarding the |

MASSAG's rulemaking petition, can be found at the following NRC website: |

http://ruleforum.llnl.gov/cgi-bin/rulemake?source=prm5110&st=petitions-a |

|

These comments provide no new and significant information.  Therefore, no changes have |

been made to the SEIS. |

|

A.2.11 Comments Concerning Alternatives |

|

Comment:  One particular point of concern is NRC's conclusion that the alternatives to |

relicensing would have a significantly higher negative impact on the environment than |

relicensing. In Section 8.2.5.11, NRC downplays the potential of using energy efficiency to |

replace Pilgrim's capacity, citing federal and state forecasts that incorporate conservation |

measures and still show rising demand over the next several decades. The assumption that |

energy efficiency cannot reverse the trend of rising demand is incorrect. Efficiency is becoming |

far more widely accepted as an alternative to supply, and New England is poised to ramp up |

efficiency investments significantly. Current regulatory barriers to efficiency will likely begin to |

fall as well - as they did last year in Rhode Island, when the state adopted legislation that will |

require utilities to look at efficiency as a cheaper alternative to supply. The low costs of |

efficiency - approximately 1/3 the cost of wholesale power - are no small reason for newfound |

enthusiasm in the region. [“Energy Efficiency: The Smart Way to Reduce Global Warming |

Pollution in the Northeast.”  National Association of the State PIRGS.  August 2005.] |

|

In considering the alternatives to relicensing, NRC should consider a scenario with greatly |

expanded energy efficiency investments in the region. As proposed in Section 8.2.6, efficiency |

could be combined with other alternatives to replace Pilgrim's capacity.  (PNPS-D-FF, |

PNPS-D-GG, PNPS-D-KK) |

|

Response:  As the comment suggests, the NRC did evaluate an alternative that assumed 115 |

MW (e) of PNPS output would be replaced by conservation or energy efficiency measures (see |
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| Section 8.2.6 Combination of Alternatives).The NRC's view on this matter is stated in the

| DSEIS Section 1.4 and reads as follows "Although a licensee must have a renewed license to

| operate a reactor beyond the term of the existing OL, the possession of that license is just one

| of a number of conditions that must be met for the licensee to continue plant operation during

| the term of the renewed license. Once an OL is renewed, State regulatory agencies and the

| owners of the plant will ultimately decide whether the plant will continue to operate based on

| factors such as the need for power or other matters within the State's jurisdiction or the purview

| of the owners." 

|

| The report cited by the commenter (Energy Efficiency: The Smart Way to Reduce Global

| Warming Pollution in the Northeast, National Association of State PIRGS, August 2005)

| highlights the potential advantages of energy efficiency compared to practices and policies that

| allow energy demand to grow, thus requiring existing and new fossil fuel based facilities.  Local

| and regional decision makers may analyze these with other pertinent factors when deciding

| how to best address regional energy needs. The comment is noted. However, the comment

| does not provide any new information and no changes have been made to the SEIS.  

|
| Comment:  Please use common sense and plan to shut down Pilgrim Nuclear in five years!
| Just think...........Roughtly 50 square miles of solar arrays can provide enough electricity to meet
| all of the electrical needs of the United States of America! One thing we already have is plenty
| of desert out west and penty of rooftops in our towns, cities and countryside. The Chinese are
| already constructing the basic materials for capture of sunlight. PYRON AND BOEING and
| others are already under contract in other countries to establish colar power collector arrays so
| that Denmark and other countries do not have to rely on nuclear power of the oil giants.
| (Nuclear power is NOT cheap.)  (PNPS-D-AA)
|
| Response:  The Department of Energy in their Energy Outlook 2006 (page 81) and Energy
| Outlook 2007 (page 85) state that grid connected solar generation will remain at 0.1 percent of
| total US generation through 2030. However, they do state that small-scale customer-sited
| applications will grow rapidly. The Staff's view is that in the long range solar power systems will
| make an important contribution to U.S. energy supplies but that solar systems are not expected
| to be a feasible replacement for the base load output of PNPS.  Therefore, no changes have
| been made to the SEIS.
|
| Comment:  I am an advocate of nuclear power and am in there midst of putting together a
| program to include the potential of nuclear plants being part of the transition from carbon based
| technologies to hydrogen over the next twenty years. Instead of defending the past and the
| current maybe it would do you folks a great bit of good if you were positioning yourselves
| against your adversaries for the future at the same time speaking their language, How can a no
| - nuke disregard programs eliminating green house gases and creating an overall better
| environment. 
|
| For example !!! Nuclear facility production of hydrogen for alternative fuel programs based on
| hydrogen resulting from the process could power all the cars in the future. Not to mention
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create an alternative power source for all carbon based proposals. I understand you've lived |
this tale before but maybe it will help with the new ( consumer ) awareness of global warning |
that's supposedly leading the charge to new technologies. |

|
I would like to discuss the potential of the Plymouth facility being the catalyst for the production |
of hydrogen fueling the alternative fuel movement. My background in sensors and respiratory |
protection programs has afforded me a unique view into the suppliers of energy, their curses |
and their opportunities.  (PNPS-D-BB) |

|
Response:  As noted in the DSEIS Section 8.2.3, the NRC has certified four new standard |
designs for nuclear power plants. Should applications to construct plants, based on these |
certified designs, be approved, additional off-sets of greenhouse gases from combustion of |
fossil fuels would occur. The commenter's suggestion relative to using the nuclear power plants |
to generate hydrogen is not applicable to PNPS which has been designed solely for electric |
generation, and no changes have been made to the SEIS. |

|
Comment:  Surely the development of SOLAR CELLS cannot be MORE expensive to develop |
and maintain than the life span of a nuclear power plant. Solar will be "on line", pardon the pun, |
in the next 10 years. |

|
PYRON-SOLAR (San Diego, CA) has teamed up with BOEING-SPECTRALAB to create a solar |
arrray of glass magnifying lenses that gather sunlight and focus it onto a photovoltaic panel |
which creates direct current to split water into hydrogen and oxygen...with a 37 % to 40% |
efficiency! |

|
YES it used a lot of energy to produce this array. BUT it uses the sun for fuel thereafter. And |
sunlight is cheap. SEE: info@pyronsolar.com SEE: www.lionhellas.com. See: |
info@freedomenergysolutions.com There are many more sites to peruse. SOLAR ENERGY IS |
CHEAP, ALONG WITH WIND, WATER AND TIDE. |

|
I could go on and on (the readers of this, if any, probably would agree!) However...... MY |
POINT IS that, yes, the United States has a great deal of electricity generated by nuclear power |
but now with computers, nanotechnology, world-wide research and growth in solar, wind, water, |
and tidal power....once these really get going the world will not need to accumulate the |
tragically dangerous wastes of nuclear power and ,hopefully, NOT those from nuclear weapons! |
(DO TELL, IS THERE A CONNECTION BETWEEN NUCLEAR "POWER" AND NUCLEAR |
WEAPONRY?) |

|
(Hmmmmm.) |

|
The power of the future is not radioactive. It is simple, free and there is no end to it. SUN, |
WINDS, WATER, AND TIDAL POWERS ARE CHEAP, once the initial development price has |
been paid. A great deal of research is underway which continually makes sustainable energy |
sources increasingly "cheap" and increasingly available.  (PNPS-D-AA) |

|
|
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| Comment:  But I feel it's common sense to start the process to truly clean and probably in the
| long run will be cheaper-type energy. The solar array that I just mentioned is 40 percent
| efficient and already solar energy is down to about $2 kilowatt, if my, I'm not sure if I'm right on
| that, but it's been cut in half, it was $4, now it's down to $2 and it's heading for a cheaper and
| cheaper base level.  (PNPS-D-C)
|
| Comment:  Over in China, there is a country that's already on the New York Stock Exchange
| and they are getting into cheaply making silicon-type -- I don't have my notes with me -- voltaic
| cells and so forth.  (PNPS-D-C)
|
| Comment:  In California, there is many, many companies, one that comes to my mind is Pyron,
| which is connected with Boeing Spectrolab, and they have made and designed an array of
| glass, magnifying glass, small cubic-type things, I can't explain it, and a 25-foot diameter array
| which focuses the sun's energy onto voltaic-type generators. And it seems to me that, in the
| long run, the world has to turn to materials and processes that do not involve radioactive
| materials which are dangerous, no matter what you say about how they decompose…
| (PNPS-D-C)
|
| Response:  As stated in the DSEIS Section 9.3, the NRC Staff's preliminary recommendation
| is that "the adverse environmental impacts of license renewal for PNPS are not so great that
| preserving the option of license renewal for energy planning decision makers would be
| unreasonable." The comments refer to the possibility that there are less expensive energy
| alternatives than continued operation of PNPS. It is the Staff's expectation that regional energy
| planners are in the best position to recognize the economics of PNPS in relationship to those of
| renewable energy alternatives and to then undertake the appropriate course of action in light of
| the energy needs of the Commonwealth.  The comments are noted, but do not provide any new
| information and no changes have been made to the SEIS.
|
| Comment:  And then also I just want to comment that I was surprised to see the broad-brushed
| conclusion that alternatives to relicensure have moderate to large impacts necessarily, I mean
| that's obvious of course with fossil fuel plants but with alternatives, including renewables but
| especially efficiency and conservation, it's very hard to argue that the impacts would be
| anywhere close to large in terms of negative environmental and health impacts and, when you
| are talking about cost effective, I mean that's obviously the way to go.  (PNPS-D-S)
|
| Response:  It is correct to say that the DSEIS identified large impacts associated with several
| of the alternatives to PNPS. For instance, land requirements for a coal burning generating
| facility would be extensive and, therefore, impacts to land use and terrestrial ecology would be
| expected to be moderate to large if a coal burning alternative were built (DSEIS Section 8.2.1).
| Furthermore, land requirements for a renewable energy system based on wind power would
| also be substantial resulting in potentially large terrestrial impacts (DSEIS Table 8-8). 
|
| However, it is not correct to say that the DSEIS ascribes moderate to large impacts to
| alternatives that involve energy efficiency and conservation measures. The discussion in the
| DSEIS Section 8.2.5.10 addresses conservation. That section questions the viability of
| replacing PNPS by conservation measures in an environment of increasing demand for
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electricity but there is no suggestion of negative environmental impacts being associated with |
conservation measures.  The comment is noted, but does not provide any new and significant |
information and no changes have been made to the SEIS. |

|
Comment:  The alternatives section discussed wind, it dismissed hydro power and although I'm |
not an advocate for damming our rivers and increasing hydropower, I would be curious to see |
an alternatives analysis given to the tidal usage of the Cape Cod Canal.  (PNPS-D-I) |

|
Response:  Hydropower is discussed in DSEIS Section 8.2.5.4. That section discusses |

conventional hydropower, i.e., energy being derived from rivers that have been dammed to |

create an elevated water surface (a lake) that can potentially be used to drive a turbine. A |

kinetic hydropower turbine relies on natural currents that occur across tidal channels and |

straights. Cape Cod Canal may be a potential site for a kinetic type hydropower development |

though it is expected that the output of such a project would be relatively modest when |

compared to the base load output of PNPS. It appears that the first such project in the U.S. is |

being developed in New York City's East River by Verdant Power |

(http://www.verdantpower.com/initiatives/currentinit.html; |

http://www.msnbc.msn.com/id/18096246/).  Currently in a testing phase, the project is designed |

to eventually produce up to 10 MW, or enough electricity for approximately 10,000 homes.  |

|

The comment is noted, but does not provide any new and significant information.  Therefore, no |

changes have been made to the SEIS. |

|
Comment:  The fusion power plants, such as is being built in Europe, probably is a better |
answer in the long run, but it's going to cost billions of dollars.  (PNPS-D-C) |

|
Response: The staff did not consider fusion power to be an alternative to PNPS because that |

technology is not sufficiently developed to evaluate its environmental and other implications. |

More information of fusion energy systems can be found in the report of the “U.S. Climate |

Change Technology Program - Technology Options for the Near and Long Term”, August 2005 |

(accessed at www.climatetechnology.gov/library/2005/tech-option).  |

|

Furthermore, “Annual Energy Outlook 2007 - With Projections to 2030" does not mention fusion |

technology, which strongly suggests that fusion technology is not expected to make a |

significant contribution to energy supplies prior to 2030.  The staff has concluded that a  power |

plant generating electricity using fusion as its energy source is not a feasible alternative to |

replace the output of PNPS. |

|

A.2.12 Comments Concerning Editorial Issues |
|

Comment:  Page 4-69, Line 2 - Suggest deleting "and" between "may" and "as" to correct a |
typographical error.  (PNPS-D-MM) |

|
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| Comment:  Page 4-55, Line 19 - Suggest changing "Figure 2-13" to "Figure 2-12" since "Figure
| 2-13" shows facility layout and not low-income block groups.  (PNPS-D-MM)
|
| Comment:  Page 4-55, Line 7 - Suggest changing "percent" to "percentage" to correct a
| typographical error.  (PNPS-D-MM)
|
| Comment:  Page 4-38, Line 16 - Suggest changing "Figure 2-5" to "Figure 2-6" since "Figure
| 2-5" shows the intake structure and not the transmission ROW (right of way).  (PNPS-D-MM)
|
| Comment:  Page 4-23, Line 8 - Suggest changing "Figures 2-10 and 2-11" to "Figures 2-9 and
| 2-10" since reference to "Figure 2-11" is incorrect.  (PNPS-D-MM)
|
| Comment:  Page 2-108, Lines 16, 18, and 28 - Suggest using Town of Plymouth or Plymouth,
| rather than Plymouth Town.  (PNPS-D-MM)
|
| Comment:  Page 4-54, Line 33 - Suggest changing "Figure 2-12" to "Figure 2-11" since "Figure
| 2-12" shows low-income populations and not minority block groups.  (PNPS-D-MM)
|
| Comment:  Page 2-26, Line 35 - Line 35 needs to be deleted since it is currently an empty
| space and separates a continuing sentence.  (PNPS-D-MM)
|
| Comment:  Page 8-47, Line 8 - Suggest changing "powerbock" to power block" to correct
| typographical error.  (PNPS-D-MM)
|
| Comment:  Page 2-1, Lines 24-25 - Plant nominal ground level is 23 ft. above MSL. Thus most
| major structures are situated at or above 23 ft. MSL.  (PNPS-D-MM)
|
| Comment:  Page 2-4, Line 5 - The plant is accessed via Power House Road. It is no longer
| called Edison Access Road.  (PNPS-D-MM)
|
| Comment:  Page 2-7, Line 12 - Suggest deleting the space after "MSL".  (PNPS-D-MM)
|
| Comment:  Page 2-7, Lines 18-19 - The sentence "Debris and large, impinged organisms are
| removed from the bar racks using mechanical rake." should be changed to read "Debris and
| large, impinged organisms are removed from the bar racks using divers." Since the mechanical
| rake is not currently used.  (PNPS-D-MM)
|
| Comment:  Page 9-10, Line 17 - Suggest changing "MODERATE" under Natural Gas-Fired
| Generation Alternate Greenfield Site column to "SMALL to MODERATE" since Line 11 of Page
| 8-28 states "SMALL to MODERATE" for siting at PNPS or an alternate Greenfield site".  
| (PNPS-D-MM)
|
| Comment:  Page 2-9, Lines 12-14; Page E-60, Lines 33-35 - Suggest changing the sentence
| "Since the chlorination events ... only one pump." to "Condenser chlorination is usually
| conducted only when both circulating water pumps are running."  (PNPS-D-MM)
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Comment:  Page 2-13, Line 30 - The word should be "Thermex", not ''thermix''. |
Page 2-17, Lines 8-10 - These 3 lines are an exact repeat from the previous paragraph (lines |
2-5).  (PNPS-D-MM) |

|
Comment:  Page 2-17, Line 30 - Typo - "resuse" should be "reuse"  (PNPS-D-MM) |

|
Comment:  Page 2-21, Line 3 - Suggest deleting the redundant ''the'' in the sentence "The |
Entergy-owned property boundary, including the PNPS site and the woodlands tract, is shown |
in Figure 2-3."  (PNPS-D-MM) |

|
Comment:  Page 2-22, Line 30 - Suggest changing "and NPDES permit" to "a NPDES permit". |
(PNPS-D-MM) |

|
Comment:  Page 2-117, Line 18 - Suggest changing "Figure 2-12" to "Figure 2-11" to |
accurately reflect location of minority populations. Figure 2-12 shows low-income populations |
only.  (PNPS-D-MM) |

|
Comment:  Page 2-25, Line 19 - Suggest changing "50.751 (g)" to "50.75(g)(1)" to accurately |
reflect the regulatory citation.  (PNPS-D-MM) |

|
Comment:  Page 2-170, Lines 18-19 - A space should be added between Lines 18 and 19. |
(PNPS-D-MM) |

|
Comment:  Page 2-42, Lines 32-34 - The wording "approximately several miles" in the |
sentence "Jones River, located approximately several miles north of PNPS, has its headwaters |
in Pembroke, Kingston, and Plympton before it empties into Plymouth Harbor (Lawton et al. |
1990 in ENSR 2000)." should be reworded. Suggest approximately" be deleted from this |
sentence.  (PNPS-D-MM) |

|
Comment:  Page 2-50, Lines 31-33 - Suggest inserting the wording "due to the breakwater |
walls providing an ideal habitat' after "grounds" and "therefore" between "habitat and "cunner" |
so that the sentence reads "The PNPS area is a cunner spawning and nursery grounds due to |
the breakwater walls providing an ideal habitat; therefore, cunner have a high incidence of |
entrainment and impingement at PNPS relative to other species (Lawton et al. 2000)." This |
would be a more accurate statement of facts whereas the draft wording could be mis-leading. |
(PNPS-D-MM) |

|
Comment:  Page 2-58, Lines 15-17 - Suggest deleting the sentences "Rock gunnel larvae |
have been collected in the PNPS entrainment sampling." and "Juveniles and/or adults have |
also been observed in the PNPS impingement sampling program." since these are repeats of |
the previous two sentences.  (PNPS-D-MM) |

|
Comment:  Page 2-83, Line 11 - "RWQCB 2004" should be changed to "CRWQCB 2004" to |
accurately reflect "California Regional Water Quality Control Board".  (PNPS-D-MM) |

|
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| Comment:  Page 2-85, Line 22 - Suggest deleting the comma after "Prescott".  (PNPS-D-MM)
|
| Comment:  Page 2-85, Line 28 - Suggest deleting the "t" after "to".  (PNPS-D-MM)
|
| Comment:  Page 2-109, Line 18 - Suggest deleting the comma between "Commission" and
| "2003".  (PNPS-D-MM)
|
| Comment:  Page 2-111, Line 11 - Suggest using Town of Barnstable or Barnstable, rather than
| Barnstable Town.  (PNPS-D-MM)
|
| Comment:  Page 4-78, Line 17 - Suggest changing "Entergy Cultural Resources Procedure" to
| "Environmental Reviews and Evaluations" to accurately reflect the title of the procedure. 
| (PNPS-D-MM)
|
| Comment:  Page 2-126, Line 37 - Suggest changing "Route 3a" to "Route 3A".  (PNPS-D-MM)
|
| Comment:  Page 2-134, Line 32 - Suggest changing "RWQCB" to "CRWQCB" to accurately
| reflect "California Regional Water Quality Control Board".  (PNPS-D-MM)
|
| Comment:  Page 2-161, Lines 11-12 - A space should be added between Lines 11 and 12. 
| (PNPS-D-MM)
|
| Comment:  Page 2-161, Lines 15-16 - A space should be added between Lines 15 and 16. 
| (PNPS-D-MM)
|
| Comment:  Page 2-25, Line 1 - Suggest changing "100 mg/L" to "1000 mg/L" to accurately
| reflect the limitations outlined in the PNPS Groundwater Discharge Permit.  (PNPS-D-MM)
|
| Comment:  Page G-1, Line 20 - Remove ":"  (PNPS-D-MM)
|
| Comment:  Page 8-37, Line 21 - Suggest changing "MODERATE" under the Impact Column to
| "SMALL TO MODERATE" since Line 8 of Page 8-36 states "SMALL TO MODERATE". 
| (PNPS-D-MM)
|
| Comment:  Page 9-10, Line 19 - Suggest changing "MODERATE" under the New Nuclear
| Generation Alternate Greenfield Site column to "SMALL to MODERATE" since Line 8 of Page
| 8-36 states "SMALL to MODERATE".  (PNPS-D-MM)
|
| Comment:  Page E - Appendix E has three subsections, all labeled Appendix E with no
| subsection designations. Two of these subsections use the same numbering scheme (e.g.
| Section 1.0 on Pages E-22 and E-51). The Appendix E subsections should have unique
| designators such that two different sections of the report do not have the same designator (e.g.
| Appendix E Section 1.0).  (PNPS-D-MM)
|
|
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Comment:  Page 5-3, Line 32 - Suggest deleting "NRC 1996." Footnote on page 5-1 states |
that all GElS references are to the GElS and Addendum 1.  (PNPS-D-MM) |

|
Comment:  Page 8-30, Line 18 - Suggest changing "MODERATE" for Alternate Greenfield Site |
column to "SMALL to MODERATE" since Line 11 of Page 8-28 states "SMALL to MODERATE" |
for siting at PNPS or an Alternate Greenfield Site.  (PNPS-D-MM) |

|
Comment:  Page 8-30, Line 14 - Need a space above Line 30.  (PNPS-D-MM) |

|
Comment:  Page 5-6, Line 30 - Suggest changing "equivalents (person-rem)" to "equivalent |
man (person-rem)".  (PNPS-D-MM) |

|
Comment:  Page 8-29, Line 29 - Need a space above Line 29.  (PNPS-D-MM) |

|
Comment:  Page G-8, Line 25 - Suggest inserting "(Entergy 2006b)" after "was evaluated." |
(PNPS-D-MM) |

|
Comment:  Page 8-29, Line 28 - Suggest changing "powerbock" to "power block" to correct a |
typographical error.  (PNPS-D-MM) |

|
Comment:  Page 8-30, Line 19 - Need a space above Line 19.  (PNPS-D-MM) |

|
Comment:  Page 8-21, Lines 18-19 - Need a space between Lines 18 and 19.  (PNPS-D-MM) |

|
Comment:  Page G-4, Line 9 - Suggest changing "equivalents (person-rem)" to "equivalent |
man (person-rem)".  (PNPS-D-MM) |

|
Comment:  Page 4-85, Line 1 - Suggest adding a period after "2006c" to correct a |
typographical error.  (PNPS-D-MM) |

|
Comment:  Page 5-5, Line 6 - Suggest changing SAMAs to SAMA.  (PNPS-D-MM) |

|
Comment:  Page G-9, Line 16 and 21 - Suggest inserting "Exchanger Room" after "Heat". |
(PNPS-D-MM) |

|
Comment:  Page G-12, Line 29 - Suggest changing "w" to "was".  (PNPS-D-MM) |

|
Comment:  Page G-13, Line 2 - Suggest changing "one percent increase" to "two percent |
increase".  (PNPS-D-MM) |

|
Comment:  Page G-16, Line 10 - Suggest inserting "components" after "rugged". |
(PNPS-D-MM) |

|
|
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| Comment:  Page G-16, Lines 13-14 - Suggest deleting the sentence "One block wall included
| in the list of important faults has a conservatively determined capacity of 1.06 g." This
| information was not included in reference Entergy 2006b and does not belong in this paragraph. 
| (PNPS-D-MM)
|
| Comment:  Page G-23, Lines 12-14 - Suggest deletion of "are completely eliminated" from
| assumptions statement since it is redundant.  (PNPS-D-MM)
|
| Comment:  Page G-28, Line 25 - Suggest adding "benefits and" prior to "costs" since the
| response to RAI 5.e changed both the benefits estimate and the cost for SAMA 27. 
| (PNPS-D-MM)
|
| Comment:  Page G-32, Line 23 - Suggest changing "$4.5M" to "$4.6M" since $914,000 x 5 =
| $4,570,000.  (PNPS-D-MM)
|
| Comment:  Page E-2, Line 9 - The current DOT registration number is No. 053006 550 0050. It
| was issued 5/30/2006 and expires 6/30/2007.  (PNPS-D-MM)
|
| Comment:  Page E-2, Line 13 - The current Depredation Permit (#MB831184-0) was effective
| on 7/1/2006 and expires 6/30/2007.   (PNPS-D-MM)
|
| Comment:  Page E-3, Line 12 - The issue and expiration dates need to be updated for
| Materials License 49-0078. The current license was issued May 11, 2006 and expires May 31,
| 2011.  (PNPS-D-MM)
|
| Comment:  Page E-4, Line 11 - The issue and expiration dates need to be updated for
| Tennessee Radioactive Waste license-for-Delivery T-MA004-L01. The current license number
| is T-MA004-L07, was issued 12/5/2006 and expires 12/31/2007.  (PNPS-D-MM)
|
| Comment:  Page E-4, Line 5 - The issue and expiration dates need to be updated for South
| Carolina Radioactive Waste Transport Permit 0007-20-1. The current permit number is
| 0007-20-07-X, was issued 12/12/2006 and expires 12/31/2007.  (PNPS-D-MM)
|
| Response:  These comments are editorial in nature and will be incorporated as appropriate.
|
| Comment:  Page 4-86, Lines 13-14 - The "U.S. Census Bureau (USCB) 2001" reference is not
| in the Section 4.0 write-ups.  (PNPS-D-A)
|
| Comment:  Page G-16, Line 9 - Suggest inserting "(Entergy 2006b)" after "potential SAMAs."
| (PNPS-D-MM) 
|
| Comment:  Page G-4, Line 6 - Suggest changing "(NRC 1997b)" to "(NRC 1997a)". 
| (PNPS-D-MM)
|
|
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Comment:  Page 2-143, Lines 15-16 - The "Hart 2001" reference is not in the Sections 2.0 - |
2.2 write-ups.  (PNPS-D-MM) |

|
Comment:  Page 2-157, Lines 18-19 - The "New England Fishery Management Council |
(NEFMC) 1999" reference is not in the Sections 2.0 - 2.2 write-ups.  (PNPS-D-MM) |

|
Comment:  Page 2-150, Lines 21-23 - The "Massachusetts Office of Coastal Zone |
Management 2006" reference is not in the Sections 2.0 - 2.2 write-ups.  (PNPS-D-MM) |

|
Comment:  Page 2-145, Lines 37-38 - The "Kocik and Brown 2001" reference is not in the |
Sections 2.0 - 2.2 write-ups.  (PNPS-D-MM) |

|
Comment:  Page 2-144, Lines 19-20 - The "Idoine, J. Undated" reference is not in the Sections |
2.0 - 2.2 write-ups.  (PNPS-D-MM) |

|
Comment:  Page 2-143, Lines 37 and 40 - Suggest changing "Hendrickson, L. 2000" to |
"Hendrickson, L. 2000a" to match write-ups.  (PNPS-D-MM) |

|
Comment:  Page 2-155, Lines 31-33 - The "National Marine Fisheries Services (NMFS) 2006e" |
reference is not in the Sections 2.0 - 2.2 write-ups.  (PNPS-D-MM) |

|
Comment:  Page 2-151, Line 8 - Suggest changing "1998" to "1998b" to match write-ups in the |
DSEIS.  (PNPS-D-MM) |

|
Comment:  Page 2-161, Lines 5-6 - The "Pava et al. 1997" reference is not in the Sections 2.0 |
- 2.2 write-ups.  (PNPS-D-MM) |

|
Comment:  Page 2-167, Lines 33-34 - The "Town of Plymouth 2006c" reference is not in the |
Sections 2.0 - 2.2 write-ups.  (PNPS-D-MM) |

|
Comment:  Page 2-167, Lines 18-20 - The "Toner 1984b" reference is not in the Sections 2.0 - |
2.2 write-ups.  (PNPS-D-MM) |

|
Comment:  Page 2-166, Lines 5-6 - The "Stevenson 1936" reference is not in the Sections 2.0 |
- 2.2 write-ups.  (PNPS-D-MM) |

|
Comment:  Page 2-163, Lines 12-14 - The "Salerno et al. 2001" reference is not in the |
Sections 2.0 - 2.2 write-ups.  (PNPS-D-MM) |

|
Comment:  Page 2-162, Lines 38-39 - Suggest changing "1986a" to "1986" to accurately |
reflect the listing in the Section 2.2.5 write-up.  (PNPS-D-MM) |

|
Comment:  Page 2-162, Lines 5-7 - The Reid et al. 1999a reference is a repeat of the |
reference shown on Lines 17 - 19.  (PNPS-D-MM) |

|
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| Comment:  Page 2-156, Lines 39-41 - The "Neilson 1986" reference is not in the Sections 2.0 -
| 2.2 write-ups.  (PNPS-D-MM)
|
| Comment:  Page 2-41, Lines 28-29 - Suggest changing "Cargnelli 1999e" to "Cargnelli, et al.
| 1999e" since the Section 2.3 references does not list a reference only for Cargnelli 1999e. 
| (PNPS-D-MM)
|
| Comment:  Page 2-157, Lines 4-6 - The "New England Fishery Management Council (NEFMC)
| 1987" reference is not in the Sections 2.0 - 2.2 write-ups.  (PNPS-D-MM)
|
| Comment:  Page 2-160, Line 18 - Suggest changing "Cadri" to "Cadrin" to reflect accurate
| spelling.  (PNPS-D-MM)
|
| Comment:  Page 2-160, Lines 1-3 - The "Olsen and Merriman 1946" reference is not in the
| Sections 2.0 - 2.2 write-ups.  (PNPS-D-MM)
|
| Comment:  Page 2-159, Lines 1-4 - The "Nuclear Regulatory Commission (NRC) 2006"
| reference is not in the Sections 2.0 - 2.2 write-ups.  (PNPS-D-MM)
|
| Comment:  Page 2-158, Lines 29-31 - The "Nuclear Regulatory Commission (NRC) 1996"
| reference is not in the Sections 2.0 - 2.2 write-ups.  (PNPS-D-MM)
|
| Comment:  2-157, Lines 21-23 - The "New England Fishery Management Council (NEFMC)
| 2003a" reference is not in the Sections 2.0 - 2.2 write-ups.  (PNPS-D-MM)
|
| Comment:  Page 2-129, Line 26 and 30 - Suggest changing "ACE 2006" to "USACE 2006" to
| accurately reflect the listing in the Section 2.3 References.  (PNPS-D-MM)
|
| Comment:  Page 2-161, Lines 29-31 - This reference is incorrect. The referred to document is
| email correspondence between Jill Brochu at Entergy and Robert Prescott. It is not available at
| the location noted. Also Robert Preston is employed at the Massachusetts Audubon Society,
| not the Provincetown Center for Coastal Studies. If the reference is for the fish study which has
| somehow been included, Robert Prescott is not the author and the date of 1/15/2005 would be
| incorrect.   (PNPS-D-MM)
|
| Comment:  Page 2-84, Line 25, Page 2-87, Lines 8 and 14 - Although there are "NHESP
| 2006a" and "NHESP 2006b" listings in the Section 2.3 references, there is no "NHESP 2006"
| listing only.  (PNPS-D-MM)
|
| Comment:  Page 2-69, Line 19 - Although there are "NEFMC 2006a" and "NEFMC 2006b"
| listings in the Section 2.3 references, there is no "NEFMC 2006" listing only.  (PNPS-D-MM)
|
| Comment:  Page 2-73, Line 4 - Although there are "Cadrin 2000a" and "Cadrin 2000b" listings
| in the Section 2.3 references, there is no "Cadrin 2000" listing only.  (PNPS-D-MM)
|
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Comment:  Page 2-73, Lines 12 and 21 - Suggest changing "Cooper et al. 1998" to "Cooper |
and Chapleau 1998" to accurately reflect the listing in the Section 2.3 References. |
(PNPS-D-MM) |

|
Comment:  Page 2-73, Line 21 - There is no "DFO 1997" listing in the Section 2.3 References. |
(PNPS-D-MM) |

|
Comment:  Page 2-74, Line 10 - Suggest changing "Brodziak et al. 1996" to "Brodziak and |
Macy 1996" to accurately reflect the listing in the Section 2.3 References.  (PNPS-D-MM) |

|
Comment:  Page 2-74, Line 18 - There is no "Cargnelli et al. 1999" listing in the Section 2.3 |
References.  (PNPS-D-MM) |

|
Comment:  Page 2-74, Lines 32, 34 and 40 - Suggest changing "Hendrickson 2004" to |
"Hendrickson and Holmes 2004" to accurately reflect the listing in the Section 2.3 References. |
(PNPS-D-MM) |

|
Comment:  Page 2-76, Line 10 - There is no "Anjaru 1964" listing in the Section 2.3 |
References.  (PNPS-D-MM) |

|
Comment:  Page 2-78, Line 36 - There is no "Matthiessen 1984" listing in the Section 2.3 |
References.  (PNPS-D-MM) |

|
Comment:  Page 2-79, Line 39 - Suggest changing "Hart et al. 2004" to "Hart and Chute 2004" |
to accurately reflect the listing in the Section 2.3 References.  (PNPS-D-MM) |

|
Comment:  Page 2-80, Line 39 - There is no "NEFSC 2004" listing in the Section 2.3 |
References.  (PNPS-D-MM) |

|
Comment:  Page 2-80, Line 11 - There is no "Hines 1991" listing in the Section 2.3 |
References.  (PNPS-D-MM) |

|
Comment:  Page 2-67, Line 10 - There is no "Hendrickson 2000b" listing in the Section 2.3 |
References. Although there are two "Hendrickson 2000" listings in the Section 2.3 references, |
neither is listed as "2000b".  (PNPS-D-MM) |

|
Comment:  Page 2-43, Line 3 - The "McKenzie 1964" reference is not listed in the Section 2.3 |
References.  (PNPS-D-MM) |

|
Comment:  Page 2-63, Line 18 - The "NFSC 1998" reference is not listed in the Section 2.3 |
References.  (PNPS-D-MM) |

|
Comment:  Page 2-134, Line 22-23 - The "Cadrin and King 2002" reference is not in the |
Sections 2.0 - 2.2 write-ups.  (PNPS-D-MM) |

|
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| Comment:  Page 2-45, Line 11 - The reference "NMFS 2003" is intended to be either "NFMS
| 2003a" or "NFMS 2003" based on the references listed in the Section 2.3 References. 
| (PNPS-D-MM)
|
| Comment:  Page 2-49, Line 15 - The reference "Provincetown Center for Coastal Studies
| 2006" should be changed to "Prescott 2005" to accurately reflect the listing in the Section 2.3
| References.  (PNPS-D-MM)
|
| Comment:  Page 2-54, Line 24 - The "Woods 1982" reference is not listed in the Section 2.3
| References.  (PNPS-D-MM)
|
| Comment:  Page 2-55, Line 22 - The reference "Steimle 1999b" should be changed to "Steimle
| et al. 1999b" as shown in the Section 2.3 References.  (PNPS-D-MM)
|
| Comment:  Page 2-83, Line 22 - "Marine Mammal Protection Act (MMPA) of 1972" should be
| listed in the Section 2.3 references to be consistent with other regulatory Acts listed in the
| Section 2.3 References.  (PNPS-D-MM)
|
| Comment:  Page 2-62, Line 30 - The "Terciero 1995" reference is not listed in the Section 2.3
| references. Moreover the correct spelling ("Terceiro") appears to be that as identified on Page
| 2-167 (lines 1-2 and 3-4).  (PNPS-D-MM)
|
| Comment:  Page 2-83, Lines 32 and 34, Page 2-84, Lines 1, 3, and 10 - The reference
| "Provincetown Center for Coastal Studies 2006a" should be changed to "Prescott 2005" to
| accurately reflect the listing in the Section 2.3 References.  (PNPS-D-MM)
|
| Comment:  Page 2-99, Lines 23-25 - The "Entergy 2006a" reference at the end of the
| sentence "This program includes the collection, analysis, and evaluation of data in order to
| assess the radiological impact of PNPS on the environment and on the general public ... " is
| incorrect since the PNPS Environmental Report did not contain such as statement. 
| (PNPS-D-MM)
|
| Comment:  Page 2-93, Lines 34-35, Page 2-97, Line 31, Page 2-98, Line 3 - Although there
| are "FWS 2006a" and "FWS 2006b" listings in the Section 2.3 references, there is no "FWS
| 2006" listing only.  (PNPS-D-MM)
|
| Comment:  Page 2-85, Lines 32 and 34, Page 2-125, Line 25 - Suggest changing "Entergy
| 2006" to "Entergy 2006a" to accurately reflect the source and listing in the Section 2.3
| References.  (PNPS-D-MM)
|
| Comment:  Page 2-66, Line 32 - The "Langton and Bowman 1981" reference is not listed in the
| Section 2.3 References.  (PNPS-D-MM)
|
| Comment:  Page 2-67, Line 39 and 6 - Suggest changing "Chang et al. 199b" to "Chang et al.
| 1999b".  (PNPS-D-MM)
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Comment:  Page 2-35, Line 38 and Page 2-36, Line 14 - The reference "NEFMC 1998" is |
intended to be either "NEFMC 1998a" or "NEFMC 1998b" based on the references listed in the |
Section 2.3 References.  (PNPS-D-MM) |

|
Comment:  Page 2-58, Line 32 - The "Morse 1978" reference is not listed in the Section 2.3 |
References.  (PNPS-D-MM) |

|
Comment:  Page 4-83, Lines 37-38 - The "Nuclear Regulatory Commission (NRC). 1987" |
reference is not in the Section 4.0 write-ups.  (PNPS-D-MM) |

|
Comment:  Page 4-81, Lines 31-34 - The "National Academy of Sciences (NAS). 1980" |
reference is not in the Section 4.0 write-ups.  (PNPS-D-MM) |

|
Comment:  Page 4-91, Lines 36-38 - The "National Academy of Sciences (NAS). 1990" |
reference is not in the Section 4.0 write-ups.  (PNPS-D-MM) |

|
Comment:  Page G-13, Line 14 - There is no "USDA 1998" listing in the Section G.8 |
references (Pages G-38 through G-40).  (PNPS-D-MM) |

|
Comment:  Page 4-66, Line 26 - Suggest changing "Hoffman 1992" to "Hoffman et al. 1992" to |
accurately reflect the listing in the Section 4.10 References.  (PNPS-D-MM) |

|
Comment:  Page 4-66, Line 26 - Suggest changing "Sever 1993" to "Sever et al. 1993" to |
accurately reflect the listing in the Section 4.10 References.  (PNPS-D-MM) |

|
Comment:  Page 4-66, Line 17 - There is no "MPDH 1990" listing in the Section 4.10 |
References.  (PNPS-D-MM) |

|
Comment:  Page 4-65, Line 3Suggest changing" ... in NRC 2006a ... " to " ... in NRC 2006a)." |
to correct a typographical error.  (PNPS-D-MM) |

|
Comment:  Page 4-63, Line 6 - There is no "NRC 2005" listing in the Section 4.10 References. |
(PNPS-D-MM) |

|
Comment:  Page 4-63, Lines 1-2; Page 4-67, Line 3; Page 4-67, Line 30 - The Entergy |
references utilized in this discussion are incorrect since these references are associated with |
radiological environmental reports and not radioactive effluent release reports which is a |
separate report that deals with doses.  (PNPS-D-MM) |

|
Comment:  Page 4-62, Line 14 - There is no "BEIR VII 2005" listing in the Section 4.10 |
References.  (PNPS-D-MM) |

|
Comment:  Page 4-59, Line 22 - There is no "NHESP 2005a" listing only in the Section 4.10 |
References.  (PNPS-D-MM) |

|
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| Comment:  Page 4-58, Line 29 - There is no "NHESP 2006" listing in the Section 4.10
| References.  (PNPS-D-MM)
|
| Comment:  Page 2-170, Lines 27-29 - Suggest adding "1982." to reflect actual year that
| material was published and to be consistent with how the reference is listed in the Section 2.2
| write-up for the Monkfish (pp. 2-54 to 2-55).  (PNPS-D-MM)
|
| Comment:  Page 4-82, Lines 36-38 - The "Natural Heritage and Endangered Species Program
| (NHESP). 1995a" reference is not in the Section 4.0 write-ups.  (PNPS-D-MM)
|
| Comment:  Page 4-81, Lines 27-29 - The "National Academy of Sciences (NAS). 1972"
| reference is not in the Section 4.0 write-ups.  (PNPS-D-MM)
|
| Comment:  Page 5-10, All - For consistency with the other sections suggest adding 10 CFR 50,
| 10 CFR 51, 10 CFR 54, 10 CFR 73 and 10 CFR 100 to the Section 5.3 References. 
| (PNPS-D-MM)
|
| Comment:  Page 2-1, Lines 24 and 32 - There is no "Boston Edison Company 1974" reference
| in the Section 2.3 references.  (PNPS-D-MM)
|  
| Comment:  Page 4-84, Lines 11-13 - The "Nuclear Regulatory Commission (NRC). 1996b"
| reference is not in the Section 4.0 write-ups.  (PNPS-D-MM)
|
| Comment:  Page 4-86, Lines 7-8 - The "U.S. Census Bureau (USCB) 1991" reference is not in
| the Section 4.0 write-ups.  (PNPS-D-MM)
|
| Comment:  Page 4-13, Line 12, Page 4-21, Line 25 and 28 - Although there are "MRI 2005a"
| and "MRI 2005b" listings in the Section 4.10 references, there is no "MRI 2005" listing only. 
| (PNPS-D-MM)
|
| Comment:  Page 4-51, Line 41 - There is no "OCPC 2000" listing in the Section 4.10
| References.  (PNPS-D-MM)
|
| Comment:  Page 4-84, Lines 36-37 - The "Nuclear Regulatory Commission (NRC). 2006b"
| reference is not in the Section 4.0 write-ups.  (PNPS-D-MM)
|
| Comment:  Page G-40, Lines 24-25 - The "Nuclear Regulatory Commission (NRC) 2003"
| reference is not in the Sections G.1 - G.7 write-ups (Pages G-1 through G-38).  (PNPS-D-MM)
|
| Comment:  Page 4-50, Line 4 - There is no "MOCZM 2006" listing in the Section 4.10
| References.  (PNPS-D-MM)
|
| Comment:  Page 5-4, Line 21 - Suggest changing "(2006a)" to "(Entergy 2006a)" to reflect the
| listing in the Section 5.3 References.  (PNPS-D-MM)
|
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Comment:  Page 8-14, Line 28 - Suggest changing "(USEPA 2000b)" to "(EPA 2000b)" to |
reflect the listing the Section 8.4 References.  (PNPS-D-MM) |

|
Comment:  Page 4-30, Line 17; Page 4-58, Line 31 - There is no "Entergy 2006" listing only in |
the Section 4.10 References.  (PNPS-D-MM) |
 |
Comment:  Page 4-82, Line 7 - The "National Environmental Policy Act of 1969" reference is |
not in the Section 4.0 write-ups.  (PNPS-D-MM) |

|
Comment:  Page 4-12, Lines 29 and 33 - Although there are "MRI 2005a" and "MRI 2005b" |
listings in the Section 4.10 references, there is no "MRI 2005" listing only.  (PNPS-D-MM) |

|
Comment:  Page 2-27, Lines 14-15 - The sentence "Massachusetts was designated as being |
in "moderate nonattainment" of the 8-hour ozone standard in June 2005." should have a |
reference.  (PNPS-D-MM) |

|
Comment:  Page 2-100, Line 17 - Suggest changing "Entergy 2003" to "Entergy 2003c" to |
accurately reflect the source and listing shown in the Section 2.3 References.  (PNPS-D-MM) |

|
Comment:  Page 4-13, Lines 2 and 5 - There is no "MRI 2000" listing in the Section 4.10 |
References.  (PNPS-D-MM) |

|
Comment:  Page 4-12, Line 38 and 40, Page 4-13, Line 5 - There is no "MRI 2002" listing in |
the Section 4.10 References.  (PNPS-D-MM) |

|
Comment:  Page 4-67, Line 3 - There is no "NRC 2005a" listing in the Section 4.10 |
References.  (PNPS-D-MM) |

|
Comment:  Page 4-86, Lines 1-2 - The "United Nations Scientific Committee on the Effects of |
Atomic Radiation (UNSCEAR) 2000" reference is not in the Section 4.0 write-ups. |
(PNPS-D-MM) |

|
Comment:  Page 4-70, Line 32 - There is no "USACE 2006" listing in the Section 4.10 |
References.  (PNPS-D-MM) |

|
Comment:  Page 4-12, Lines 21 and 25 - Although there are "MRI 2005a" and "MRI 2005b" |
listings in the Section 4.10 references, there is no "MRI 2005" listing only.  (PNPS-D-MM) |

|
Comment:  Page 4-77, Lines 28-31 - The "Entergy Nuclear Operations, Inc. (Entergy). 2000" |
reference is not in the Section 4.0 write-ups.  (PNPS-D-MM) |

|
Comment:  Page 4-78, Lines 4-7 - The "Entergy Nuclear Operations, Inc. (Entergy). 2005b" |
reference is not in the Section 4.0 write-ups.  (PNPS-D-MM) |

|
|
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| Comment:  Page 2-68, Line 21 - The reference "NEFSC 2005" appears to be the source for
| "Figure 2-7"; however "NEFMC 2006" is listed as the source for "Figure 2-7". Therefore, there
| appears to be a discrepancy.  (PNPS-D-MM)
|
| Comment:  Page 4-85, Lines 6-7 - The "Old Colony Planning Council (OCPC). 2000" reference
| is not in the Section 4.0 write-ups.  (PNPS-D-MM)
|
| Response:  These comments are editorial in nature and deal specifically with the references
| cited in the DSEIS. The references will be reviewed and these comments will be incorporated
| as appropriate.
|
| Comment:  Page E-15, Line 30 - Apparent error "disch temp diff. ranging from 33.8 - 48
| degrees F ... " The typical temperature difference is 26 - 29 degrees F.  (PNPS-D-MM)
|
| Comment:  Page E-26, Line 9 - Typo "1998 MWt" should be 2028 MWt.  (PNPS-D-MM)
|
| Comment:  Page E-68, Lines 34-35 - The sentence states "Condenser tubes at PNPS are
| cleaned by backwashing on a 1 to 2-week interval, depending on the degree of bio fouling." is
| incorrect. Thermal backwashing is done 4 to 5 times per year. This process was accurately
| described on Page E-62, 3rd Paragraph, starting at Line 25.  (PNPS-D-MM)
|
| Comment:  Page E-15, Line 35 - PNPS is not attempting "to offset adverse impacts" by
| stocking 25,000 winter flounder. It is a pilot program intended to determine the feasibility of this
| approach (which could be scaled up as needed).  (PNPS-D-MM)
|
| Comment:  Page E-43, Line 20 - Suggesting adding the clarification that no sturgeon of any
| type has ever been observed at PNPS; therefore, there has been no chance of
| mis-identification.  (PNPS-D-MM)
|
| Comment:  Page E-91, Line 15 - There is no "Bowman et al. 2000" listing in the Section 9.0
| References.  (PNPS-D-MM)
|
| Comment:  Page E-62, Lines 19-20 - Based on the PNPS NPDES Permit and Table 2-2, there
| are no temperature limitations on the service water. Therefore, the sentence "The permitted
| change in temperature across the service water is 5 to 10°F." is incorrect and should be
| deleted. Also, suggest adding another space to separate the sentence from the next sentence. 
| (PNPS-D-MM)
|
| Comment:  Page E-60, Lines 17-20 - The sentence "The mixture is used to ensure the total
| residual chlorine discharge concentration does not exceed a maximum daily concentration of
| 0.10 parts per million (ppm) and an average monthly concentration of 0.5 ppm in the service
| water discharge." is incorrect. The Condenser Cooling Water NPDES Permit total residual
| chlorine limitations are "0.10" maximum daily and "0.1" average monthly. The Plant Service 
|
|
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Cooling Water NPDES Permit total residual chlorine limitations are "1.0" maximum daily and |
"0.5" average monthly.  (PNPS-D-MM) |

|
Comment:  Page E-57, Lines 38-39 - The sentence "Debris and large, impinged organisms are |
removed from the bar racks using a mechanical rake." should be changed to read "Debris and |
large, impinged organisms are removed from the bar racks using divers." since the mechanical |
rake is not currently used.  (PNPS-D-MM) |

|
Comment:  Page E-29, Lines 30-32 - Suggest changing the sentence "Since the chlorination |
events ... only one pump." to "Condenser chlorination is usually conducted only when both |
circulating water pumps are running."  (PNPS-D-MM) |

|
Comment:  Page E-57, Line 1 - There is no "Lawton et al. 1995" listing in the Section 9.0 |
References.  (PNPS-D-MM) |

|
Comment:  Page E-52, Lines 38-39 - Suggest changing the first sentence of the paragraph to |
read as follows: "Water depths in the vicinity of PNPS are typically 10ft and up to 120 ft fives |
miles offshore of the site."  (PNPS-D-MM) |

|
Comment:  Pages E-102 and E-105, Sections 7.0 and 8.0 - The NRC is not known to have |
been delegated authority under the Clean Water Act to make recommendations regarding |
mitigation measures associated with "aquatic matters". In addition, 316(b} is associated with |
numerical performance standards and does not define "impact'. Mitigation measures in the |
future, if any, will be developed and jointly agreed upon between USEPA Region I and Entergy |
as part of the 316(b} compliance process. Therefore, Section 7.0 should be deleted. |
(PNPS-D-MM) |

|
Comment:  Page E-112, Line 21; Page E-118, Line 23 - Suggest changing "1999a" to "1999" |
to correct a typographical error and to be consistent with how the reference is shown in the |
Sections 1.0 - 8.0 write-ups (Pages E-51 through E-105).  (PNPS-D-MM) |

|
Comment:  Page E-111, Lines 1-2 - Suggest listing all authors for this reference instead of only |
"Galya et al. 1997" to be consistent with other sections References.  (PNPS-D-MM) |

|
Comment:  Page E-111, Lines 10-12 - The "Grimes et al. 1986" reference is not in the |
Sections 1.0 - 8.0 write-ups (Pages E-51 through E-105).  (PNPS-D-MM) |

|
Comment:  Page E-110, Line 31-33 - The "Fahay et al. 1999b" reference is not in the Sections |
1.0 - 8.0 write-ups (Pages E-51 through E-105).  (PNPS-D-MM) |

|
Comment:  Page E-112, Lines 1-5 - The "Hendrickson and Holmes 2004" reference is not in |
the Sections 1.0 - 8.0 write-ups (Pages E-51 through E-105).  (PNPS-D-MM) |

|
Comment:  Page E-114, Lines 36-27 - The "Marak 1973" reference is not in the Sections 1.0 - |
8.0 write-ups (Pages E-51 through E-105).  (PNPS-D-MM) |
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| Comment:  Page E-112, Lines 29-30 - The "Kelly and Barker 1961 a" reference is not in the
| Sections 1.0 - 8.0 write-ups (Pages E-51 through E-105).  (PNPS-D-MM)
|
| Comment:  Page E-110, Lines 1-2 - The "Dooley 1978" reference is not in the Sections 1.0 -
| 8.0 write-ups (Pages E-51 through E-105).  (PNPS-D-MM)
|
| Comment:  Page E-113, Lines 26-29 - The "Lawton et al. 1984" reference is not in the
| Sections 1.0 - 8.0 write-ups (Pages E-51 through E-105).  (PNPS-D-MM)
|
| Comment:  Page E-114, Lines 33-34 - The "Marak 1967" reference is not in the Sections 1.0 -
| 8.0 write-ups (Pages E-51 through E-105).  (PNPS-D-MM)
|
| Comment:  Page E-115, Lines 1-4 - The "Marine Research, Inc. (MRI) 2005a" reference is not
| in the Sections 1.0 - 8.0 write-ups (Pages E-51 through E-105).  (PNPS-D-MM)
|
| Comment:  Page E-115, Line 6 - Suggest inserting "(MRI)" between "Inc." and "2005b" to
| correct a typographical error and to be consistent with how the reference is shown in Sections
| 1.0 - 8.0 write-ups (Pages E-51 through E-105).  (PNPS-D-MM)
|
| Comment:  Page E-115, Lines 11-14 - The "Marine Research, Inc. (MRI) 2006" reference is
| not in the Sections 1.0 - 8.0 write-ups (Pages E-51 through E-105).  (PNPS-D-MM)
|
| Comment:  Page E-118, Lines 19-21 - The "Pikanowski et al. 1999" reference is not in the
| Sections 1.0 - 8.0 write-ups (Pages E-51 through E-105).  (PNPS-D-MM)
|
| Comment:  Page E-108, Lines 35-37 - The "Chang et al. 1999c" reference is not in the
| Sections 1.0 - 8.0 write-ups (Pages E-51 through E-105).  (PNPS-D-MM)
|
| Comment:  Page E-120, Lines 1-3 - The "Steimle et al. 1999e" reference is not in the Sections
| 1.0 - 8.0 write-ups (Pages E-51 through E-105).  (PNPS-D-MM)
|
| Comment:  Page E-109, Line 38 - Suggest changing "1988a" to "1998" to correct a
| typographical error so that the reference is consistent with that shown in the Sections 1.0 - 8.0
| write-ups (Pages E-51 through E-105).  (PNPS-D-MM)
|
| Comment:  Page E-110, Lines 35-37 - The "Freeman and Turner 1977" reference is not in the
| Sections 1.0 - 8.0 write-ups (Pages E-51 through E-105).  (PNPS-D-MM)
|
| Comment:  Page E-112, Lines 32-33 - The "Kelly and Barker 1961 b" reference is not in the
| Sections 1.0 - 8.0 write-ups (Pages E-51 through E-105).  (PNPS-D-MM)
|  
| Comment:  Page E-45, Lines 9-11 - The "Fish and Wildlife Service (FWS) 2006e" reference is
| not in the Sections 1.0 - 6.0 write-ups (Pages E-22 through E-43).  (PNPS-D-MM)
|
|
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Comment:  Page E-81, Line 32 - There is no "Deuel 1964" listing in the Section 9.0 |
References.  (PNPS-D-MM) |

|
Comment:  Page E-47, Lines 18-19 - This reference is incorrect. The referred to document is |
email correspondence between Jill Brochu at Entergy and Robert Prescott. It is not available at |
the location noted. Also Robert Preston is employed at the Massachusetts Audubon Society, |
not the Provincetown Center for Coastal Studies.  (PNPS-D-MM) |

|
Comment:  Page E-81, Line 32 - There is no "Shepherd 2000b" listing in the Section 9.0 |
References.  (PNPS-D-MM) |

|
Comment:  Page E-80, Line 35 - There is no "NMFS 2005c" listing in the Section 9.0 |
References.  (PNPS-D-MM) |

|
Comment:  Page E-80, Line 8 - There is no "Steimle et al. 1999d" listing in the Section 9.0 |
References.  (PNPS-D-MM) |

|
Comment:  Page E-73 - Line 19 - There is no "NMFS 2005a" listing in the Section 9.0 |
References.  (PNPS-D-MM) |

|
Comment:  Page E-67, Line 36 - There is no "EPA 1994" listing in the Section 9.0 References. |
(PNPS-D-MM) |

|
Comment:  Page E-37, Lines 19, 20, and 23 - Although there are "FWS 2006a" and "FWS |
2006b" listings in the Section 7.0 references, there is no "FWS 2006" listing only. |
(PNPS-D-MM) |

|
Comment:  Page E-85, Lines 8-9 - Suggest changing "NOAA 1998a" to "NOAA 1998" to |
accurately reflect the listing in the Section 9.0 References.  (PNPS-D-MM) |

|
Comment:  Page E-67, Line 30 - The "Clean Water Act" should be listed in the Section 9.0 |
references to be consistent with other regulatory Acts listed in the Section 9.0 References. |
(PNPS-D-MM) |

|
Comment:  Page E-66, Lines 24 and 41 - Suggest changing "Marine Research, Inc. 2005b" to |
"MRI 2005b" to be accurate with the listing in the Section 9.0 References.  (PNPS-D-MM) |

|
Comment:  Page E-45, Lines 32-34 - The "Mass Audubon 2003" reference is not in the |
Sections 1.0 - 6.0 write-ups (Pages E-22 through E-43).  (PNPS-D-MM) |

|
Comment:  Page E-45, Lines 36-39 - The "National Marine Fisheries Service (NMFS) 2002" |
reference is not in the Sections 1.0 - 6.0 write-ups (Pages E-22 through E-43).  (PNPS-D-MM) |

|
Comment:  Page E-63, Line 13 - There is no "BSC Group 1996" listing in the Section 9.0 |
References.  (PNPS-D-MM) |
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| Comment:  Page E-51, Line 32 - The "Endangered Species Act" should be listed in the Section
| 9.0 references to be consistent with other regulatory Acts listed in the Section 9.0 References. 
| (PNPS-D-MM)
|
| Comment:  Page E-32, Line 11 - There is no "BSC Group 1996" listing in the Section 7.0
| References.  (PNPS-D-MM)
|
| Comment:  Page E-32, Lines 21-22, 24,and 29 - There is no "Entergy 2006a" listing in the
| Section 7.0 References.  (PNPS-D-MM)
|
| Comment:  Page E-107, Line 24 - Suggest changing "2000a" to "2000" to correct a
| typographical error and so that the reference is consistent with what is shown in the Sections
| 1.0 - 8.0 write-ups (Pages E-51 through E-105).  (PNPS-D-MM)
|
| Comment:  Page E-107, Lines 20-22 - The "Burnett et al. 1983" reference is' not in the
| Sections 1.0 - 8.0 write-ups (Pages E-51 through E-105).  (PNPS-D-MM)
|
| Comment:  Page E-108, Lines 11-16 - The "Cargnelli et al. 1999f" reference is not in the
| Sections 1.0 - 8.0 write-ups (Pages E-51 through E-105).  (PNPS-D-MM)
|
| Comment:  Page E-106, Lines 1-3 - The "Able et al. 1982" reference is not in the Sections 1.0 -
| 8.0 write-ups (Pages E-51 through E-105).  (PNPS-D-MM)
|
| Comment:  Page E-28, Line 41; Page E-s 22, 28, 30, 37, and 40 - There is no "ENSR 2002"
| listing in the Section 7.0 References.  (PNPS-D-MM)
|
| Comment:  Page E-34, Line 18 - Suggest changing the first sentence of the paragraph to read
| as follows: 'Water depths in the vicinity of PNPS are typically 10ft and up to 120 ft fives miles
| offshore of the site."  (PNPS-D-MM)
|
| Comment:  Page E-104, Line 6 - There is no "EPRI 2006" listing in the Section 9.0 References. 
| (PNPS-D-MM)
|
| Comment:  Page E-34, Line 28 - There is no "EG&G 1995" listing in the Section 7.0
| References.  (PNPS-D-MM)
|
| Comment:  Page E-104, Line 5 - There is no "Siemens 2006" listing in the Section 9.0
| References.  (PNPS-D-MM)
|
| Comment:  Page E-89, Line 1 - Suggest changing "Normandeau 206b" to "Normandeau
| 2006b" to correct a typographical error.  (PNPS-D-MM)
|
| Comment:  Page E-32, Line 22 - There is no "AEC 1972" listing in the Section 7.0 References.
| Page E-103, Line 37 - There is no "Earth Tech 2006a" listing in the Section 9.0 References. 
| (PNPS-D-MM)
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Comment:  Page E-32, Lines 29-30, and 31 - There is no "NSTAR 2006" listing in the Section |
7.0 References.  (PNPS-D-MM) |

|
Comment:  Page E-101, Line 26 - Suggest changing "Cooper et a. 1998" to "Cooper and |
Chapleau 1998" to accurately reflect the listing in the Section 9.0 References.  (PNPS-D-MM) |

|
Comment:  Page E-100, Lines 22-23 - There is no "Burnett et al. 1992" listing in the Section |
9.0 References.  (PNPS-D-MM) |

|
Comment:  Page E-99, Line 24 - Suggest changing "Scott 1982a" to "Scott 1982" to accurately |
reflect the listing in the Section 9.0 references.  (PNPS-D-MM) |

|
Comment:  Page E-98, Line 35 - Suggest changing "Pereira 1999" to "Pereira et al. 1999" to |
accurately reflect the listing in the Section 9.0 References.  (PNPS-D-MM) |

|
Response:  The comments are noted. However, comments regarding Appendix E can not be |
incorporated since this section is for reference only and includes letters and consultations |
previously submitted and finalized. |

|

A.2.13 Comments Concerning Decommissioning Issues |

|
Comment:  The staff did not provide information about buried wastes on site - where they were |
located; how deep they were buried; packaging; chemical and radioactive composition of waste. |
We know for example that when Pilgrim blew its filters in 1982, there was considerable |
contamination. During the clean up, waste was buried on the property. Neighbors and |
passer-bys on Rocky Hill Road observed the operation - NRC and Entergy's staff are aware, |
too. The public, NRC officials and Entergy staff also are well aware of burials off the Access |
Road. If the application is approved, decommissioning will not begin until 2032 or later. We |
assume that the licensee and NRC determined that burying waste on site would not harm the |
environment based on a definite time frame - a 40 year license. What would happen after 60 |
years was not considered nor analyzed. It needs to be analyzed to provide reasonable |
assurance that public health and safety will not be negatively impacted. For example erosion of |
the top soil will be affected by the passage of time, increasing frequency and severity of coastal |
storms; and the topography of the site that slants down into Cape Cod Bay. Migration of |
contaminants underground is currently not monitored. Migration of contaminants from so-called |
low level waste has happened at other sites - for example, at Barnwell SC, TVA, Hanford and |
Starmet. Hence there is no reason to believe that the same could not happen here.  (PNPS-D- |
EE) |

|
Response:  The comment is noted.  As part of the environmental site audit for license renewal |
the staff typically reviews records and reports of spills or other occurrences involving the spread |
of hazardous contaminants as it relates to human health and water use and |
quality-groundwater.  During its review, the staff did not identify any new and significant |
information within these records that may call the Category 1 issues of human health and water |
use and quality-groundwater into question.  Nevertheless, the requirements for keeping these |
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| records and retention programs, 10 CFR 50.75(g)(1), are to ensure that these types of areas
| will be identified during plant decommissioning.  In addition, these regulations provide
| assurance that any contamination will be appropriately remediated during site
| decommissioning. 
|
| Specifically, at the time of decommissioning, the licensee is required to submit a License
| Termination Plan which contains information on the types and quantities of radioactive
| materials on the site. 
|
| Decommissioning will ensure that all areas of the site, meet the site release criteria specified in
| 10 CFR Part 20 prior to license termination.  In addition, environmental impacts from the
| activities associated with the decommissioning of any reactor before or at the end of an initial or
| renewed license are evaluated in the Final Generic Environmental Impact Statement on
| Decommissioning of Nuclear Facilities (NUREG-0586). These decommissioning activities are
| considered Category 1 issues; and therefore, no changes have been made to the SEIS.

|
| Comment:  Five years from now, PILGRIM NUCLEAR PLANT will be five years more mature
| than it is now.  It is one of the model T's of the nuclear industry. It will be time, then, to put it to
| rest! It will take at least five years to decide just how, indeed, to put it SAFELY to rest so that for
| the next, say 100 to 400 years,  it's radioactive reactor parts and  wastes and the surrounding 
| earth  will not threaten the diverse life forms of southeastern Massachusetts, Cape Cod and
| Massachusetts Bay. Please start deciding.  (PNPS -D-AA)
|
| Response:  Environmental impacts from the activities associated with the decommissioning of
| any reactor before or at the end of an initial or renewed license are evaluated in the Final
| Generic Environmental Impact Statement on Decommissioning of Nuclear Facilities
| (NUREG-0586). This statement can be found at the beginning of Chapter 7. The findings from
| this GEIS are used to support the findings in the SEIS. The comment provides no additional
| information; therefore, no changes have been made to the SEIS.

|

| A.2.14 Comments Outside the Scope of the Environmental Review for

| License Renewal:  Safeguards and Security; Operational Safety;

| Aging Management; Need for Power; and Energy Costs
|
| Safeguards and Security
|
| Comment:  Security standards are inadequate at all the nuclear reactors, and the NRC has
| deliberately removed security complaints from the re licensing process, just as they have
| refused to give any serious consideration to a terrorist attack on these vulnerable facilities. 
| (PNPS-D-A)
|
| Comment:  The possibility of a terrorist attack on Pilgrim goes well beyond mere speculation.
| The 9/11 Commission has documented the fact that nuclear facilities had been among the
| original targets of the al Qaeda terrorists.  (PNPS-D-B)
|
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Comment:  I have read Chairman Dale Klein's recommendation that future nuclear power |
plants should include design improvements to better protect against attack by large aircraft. |
Don't the citizens in our area deserve as much? Today the PNPS is packed with spent fuel rods |
in a structure designed before the 9/11 attacks, with off site storage of spent fuel highly unlikely. |
While the concrete walls may withstand an attack, can you assure us that the ceiling is |
impenetrable?  (PNPS-D-DD) |

|
Comment:  Risk of sabotage far from "small" - CRAC II Report; NAS Report; MA AGO Motion |

|
The President of the United States, Congress, special commissions all agree that the risk of |
sabotage to our country is considerable and increasing. Nuclear reactors are prime targets |
because of the catastrophic consequences a successful attack would bring. Pilgrim is an |
especially attractive target because of its location in "America's Hometown" - a symbolic target - |
Plymouth is known around the world. Pilgrim is vulnerable to an attack by the air [even a small |
explosive laden helicopter could cause a disaster by targeting the switch-yard, control room, |
intake, not to mention the densely packed spent fuel pool]; sea [a few buoys marking the |
no-enter zone, floating "No Trespassing" signs, provide no real deterrence; and land [onsite |
guards depend on off site forces, it is highly unlikely for them to arrive in sufficient time |
considering that OSRE mock attacks are usually lost in three minutes]; and there are simply not |
enough guards, trained and equipped, to meet the number of attackers and type of equipment |
involved in 9/11. |

|
Examples - new and significant information showing risk far from small: |

|
A. Core Melt - Calculation of Reactor Accident Consequences U.S. Nuclear Power Plants |
(CRAC-2), Sandia National Laboratory, 1982 |

|
A core melt at Pilgrim NPS, calculated by the federal government, would result in a 20 miles |
peak 1st year fatal radius; a 65 miles peak 1st year injury radius; and 23,000 peak cancer |
deaths. |

|
And new information available since the GEIS is a later analysis of the CRAC study by Dr. |
Edward Lyman showing that these estimates are conservative ["Chernobyl on the Hudson? - |
The Health and Economic Impacts of a Terrorist Attack at Indian Point Power Plant," Dr. Edwin |
Lyman, September 2004]. In the report he concluded, |

|
The federal study, CRAC II: |

|
• used census data from 1970; |
• assumed entire 10-mile EPZ would be evacuated within at most six hours after issuance |

order; |
• assumed aggressive medical treatment for all victims of acute radiation exposure in |

developing numbers for early fatalities; |
|
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| • used a now obsolete correlation between radiation dose and cancer risk that
| underestimated the risk by a factor of 4 relative to current models; and current models need
| to be recalculated again based on the National Academy's BEIR Vll Report (June 2005) that
| reconfirmed that there is no safe level of radiation, risks are greater than previously thought
| and health risks other than cancer must be considered -such as heart disease and birth
| defects; 
| • sampled only 100 weather sequences out of over eight thousand (an entire year's worth), a
| method that underestimates the peak value over the course of a year by 30%. 
| (PNPS-D-EE)
|
| Comment:  While nothing involving terrorism is 100 percent predictable, the often cited vision
| of a 9/11 style aircraft attack is virtually precluded by the design and layout of the critical plant
| elements and surrounding structural supports. Similarly, the notion of a frogman entering
| through the sea water inlet canal and the massive centrifugal cooling water pumps without
| being homogenized is ludicrous.   (PNPS-D-L)
|
| Comment:  Important to consider, but it was neglected, was the issue of security, there is
| site-specific information that you have to consider. 
|
| First, vulnerability, what type of protection do they have? There is no protection from an air
| attack and despite the previous speaker, a helicopter loaded with explosives could cause a
| severe accident targeting spent fuel, targeting the switch yard, targeting the control room, we
| don't have to go on, it's an undisputed fact, they are not built to resist an air attack. Security
| from the water is virtually nonexistent, there are buoys which are floating no trespassing signs,
| period, explosives can be put up into the canal, that is why Homeland Security recommended a
| grate for Millstone, which they turned down. 
|
| Also, from a land attack, there is no effective security, they are dependent upon outside security
| arriving. However, the OSRI mock attacks have demonstrated that a force can do the job, hit
| the target sets in about three minutes, no way the state police, etcetera, are going to get there
| in three minutes. And neglected and what should be included is the spent fuel pool as being a
| serious target and a target of serious consequences, which Section 5 discusses that you focus
| on consequences.   (PNPS-D-M)
|
| Comment:  I do not need to elaborate on all the ways Terrorists can do harm - but it is easier
| than you'll ever admit and your test drills are phony and unrealistic.  (PNPS-D-PP)
|
| Comment:  Now, seriously, who here is concerned about a terrorist attacking a wind farm? So
| what if they did? You would never have the consequences that we have here. So, because
| nuclear has been described as cost effective, it's because these true costs are not put into play,
| it is the most heavily subsidized industry. If you describe it as safe, as former speakers had, it's
| because you are not looking at what the consequences of either a reactor accident or of a 
| spent fuel accident, God forbid, would be. And if you are looking at is as safe, I think I've
| already covered that.  (PNPS-D-Q)
|
|
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Comment:  The secondary impact of this new information on the SEIS report is that the |
quantities of radioactive waste are now an attractive target, if they are on-site here, for terrorists |
who are set on spreading dirty bomb contamination that's going to destroy the environment and |
harm the health of our citizens, which is what this environmental impact statement is all about. |
(PNPS-D-W) |

|
Comment:  New information, in my opinion, new and significant information never |
acknowledged in here, number one, 9/11 event, the 9/11 event, plus discovery of nuclear facility |
files on computers of fundamental terrorist organizations changes everything for me. I think it |
changes the probability of a, what's referred to in the report as a postulated accident, it changes |
the scenario that's mapped out as a manageable pool leakage to a pool drainage or, at best, |
the elimination of circulation of the water in the pool which has, as you'll see, as you'll hear, |
disastrous consequences. |

|
The national, just to back up to this business about fundamental terrorist organizations, and I'm |
just not talking off the top of my head based on the headlines in the news, the National |
Commission on Terrorist Organizations issued a 2004 staff paper suggesting that al Qaeda |
initially included nuclear power plants among their expanded lists of targets, aside from the |
World Trade Center, the Pentagon, etcetera, for their 9/11 attacks. So this is a national |
commission that was put together after 9/11 that stated this. |

|
This new information, again, changes the whole scenario here, it doesn't take a classified |
intelligence report to figure out how determined individuals could cause these scenarios to take |
place right from our backyard, the Plymouth Municipal Airport or another nonmonitored airstrip |
in the region. I think this is also new information. Again, it's come since the GEIS was |
developed, it's come within just the last few years and it gives us an opportunity to reassess the |
possibility of a sabotage attempt as a higher possibility or a higher probability than was |
originally postulated when people went through these scenarios and said this is not an issue. |

|
Prior to 9/11, the NRC had no way of sort of estimating the likelihood of some sort of sabotage |
at a nuclear facility. As a matter of fact, I'm going to quote from a document, an NRC |
document, "there is no established method ... for quantitatively estimating the likelihood of a |
sabotage event at a nuclear facility". This is from a report from the NRC prior to 9/11, June, |
2001, a briefing on spent fuel three months prior to 9/11. Since then, again, new information. |
We have an attack, we have mention of nuclear facilities in al Qaeda documents and I think |
immediately even a statistician, who knows nothing about terrorism, says, oh, we have a |
probability, we have some probability we can estimate, so this is new information.  |
(PNPS-D-W) |

|
Response:  The issue of security and risk from malevolent acts at nuclear power plants is |
beyond the scope of license renewal.  These matters will continue to be addressed through the |
ongoing regulatory oversight process as current and generic regulatory issues that affect all |
nuclear facilities. Appropriate safeguards and security measures have been incorporated into |
the site security and emergency preparedness plans. Any required changes to emergency and |
safeguards contingency plans related to terrorist events will be incorporated and reviewed |
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| under the operating license. [See  “Amergen Energy Co, LLC (Oyster Creek Nuclear
| Generating Station), CLI-07-8, 65 NRC-124 (February 26, 2007, ADAMS Accession No.
| ML070570511)].  These comments provide no new information and no changes have been
| made to the SEIS.
|
| Comment:  In California it has been ruled that the threat of terrorist attack should be
| considered by the NRC in deciding on the licensing of nuclear facilities. Why don't the citizens
| of Massachusetts deserve the same consideration and protection? I agree with the Union of
| Concerned Scientists in their stand on the realistic revision of security regulations. 
| (PNPS-D-DD)
|
| Comment:  In addition, we wish to inform you that on January 16, 2007, the U.S. Supreme
| Court denied a petition for review of a decision by the U.S. Court of Appeals for the Ninth Circuit
| that was cited in our Scoping Comments, San Luis Obispo Mothers for Peace v. Nuclear
| Regulatory Commission, 449 F.3d 1016 (9th Cir. 2007). The decision is reported at 2007 U.S.
| LEXIS 1028.   (PNPS-D-HH)
|
| Comment:  The 9th Circuit Court in California faced the question of whether the NRC needs to
| consider terrorism in licensing decisions under NEPA, they concluded that in fact they did. This
| is an important licensing decision. The industry in California went to appeal to the Supreme
| Court and the Supreme Court decided not to hear it which indicates they gave their blessing to
| the decision. So these two factors, therefore, that being terrorism, security and the spent fuel
| pool under postulated accidents must be considered if you are going to do an honest job. 
| (PNPS-D-D) 
|
| Comment:  DSEIS concluded that, "Additionally the NRC regulatory requirements under 10
| CFR Part 73 provides reasonable assurance that the risk of sabotage is small." 
| NRC did not consider new and significant information specific to this site; no reasonable person
| would agree that NRC regulatory requirements "provide reasonable assurance that the risk of
| sabotage is small." 
|
| Massachusetts listed among top 5 terrorist targets 
|
| In, Arab-American to become first Massachusetts homeland security chief, David Weber,
| Associated Press, January 21, 2007 states, The federal government lists Massachusetts --
| where two of the planes involved in the 9-11 attacks were launched from Logan International
| Airport -- among the five states most likely to be involved in attacks. 
|
| Ninth Circuit Court - San Luis Obispo Mothers for Peace v. Nuclear Regulatory Commission,
| June 21, 2006 contradicts NRC Staff. The court dealt with the question of whether the NRC
| must address impacts of terrorist attacks in licensing decisions under National Environmental
| Policy Act - the court concluded that it did. Although technically the court's decision does not
| have to be applied here, practically it does. The NRC deals with most issues generically.
| Therefore how can NRC turn around and say it applies in California but not in Massachusetts? 
|
|
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The Court found that: the risk of a terrorist attack is not too speculative for consideration under |
NEPA; the numeric probability of a terrorist attack need not be precisely quantifiable in order for |
its potential environmental impacts to be considered; the NRC erred by characterizing |
Petitioners' request as a demand for a "worst-case" analysis when Petitioners did not ask the |
NRC to engage in conjecture on the worst-case outcome, but instead sought an analysis of the |
likely range of environmental impacts if an attack occurred;"[t]here is no support for the use of |
security concerns as an excuse from NEPA's requirements. |

|
The US Supreme Court, January 16, 2007, refused to review the Ninth Circuit's ruling that, in |
order to comply with the National Environmental Policy Act (NEPA), the NRC must consider the |
environmental impacts of terrorist attacks before it licenses the new waste storage facility. |

|
The NRC and industry claim that they have invested huge sums to increase security and put in |
place extra measures. It is not logical for the NRC to consider the threat of terrorist attacks |
extremely serious outside the NEPA context but only speculative and theoretical within it. |

|
Bottom line -the ruling stated that agencies must conduct at least an environmental assessment |
for any government-approved project. If that review reveals the likelihood of a significant |
impact, the agency then must prepare a more thorough environmental impact statement. |
Re-licensing Pilgrim is a government-approved project; hence the SEIS logically should |
consider its impact - the draft did not.  (PNPS-D-EE) |

|
Comment:  The second area of interest I would like to talk about is the section postulated |
accidents and I stated two factors that had to be factored in here, one was the decision of the |
9th Circuit Court in California and also a proper reading of Section 5 of the GEIS. There is new |
and significant information regarding postulated accidents that was not considered. If |
considered, nobody could conclude that the result would be small… (PNPS-D-M) |

|
Comment:  Third, they regard the impact as small because they ignored the impact of spent |
fuel in postulated accidents and they ignored terrorism. There are two significant factors that |
require them, before they move forward in this decision, to look at terrorism and also to look at |
the impacts of spent fuel in a postulated accident, one is the 9th Circuit Court decision in |
California that was asked to address the question whether the NRC need consider terrorism on |
licensing decisions under NEPA, they answered yes. This process is a significant licensing |
situation so, therefore, this is a factor that has to be looked at. The Supreme Court was asked |
by the licensee in California to review the case and they refused to do so, meaning they |
concurred.  (PNPS-D-Q) |

|
Response:  The Ninth Circuit Court of Appeals in San Luis Obispo Mothers for Peace, v. NRC, |
449 F.3d 1016 (Ninth Circuit 2006), upheld the Commission's decision on the Atomic Energy |
Act issues, but, as to the NEPA issues, concluded that "the NRC's determination that NEPA |
does not require a consideration of the environmental impact of terrorist attacks does not satisfy |
reasonableness review," and held that "the EA prepared in reliance on that determination is |
inadequate and fails to comply with NEPA's mandate." San Luis Obispo at 1035. The Supreme |
Court did not take review.  Refusal to take review does not evince agreement with the decision |
below. |
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| In the recent Commission Memorandum and Order concerning the renewal of the operating
| license for the Oyster Creek Nuclear Generating Station [“Amergen Energy Company, LLC
| (License Renewal for Oyster Creek Nuclear Generating Station),” CLI-07-8, 65 NRC 124 
| (February 26, 2007), ADAMS Accession No. ML070570511],  the Commission reaffirmed its
| long-standing position “that NEPA does not require inquiry into the consequences of a
| hypothetical terrorist attack. The Commission "respectfully .... disagrees" with the Ninth Circuit
| Court of Appeals decision, but and will follow the decision of the court as applicable to the
| Diablo Canyon matter.  But, as to other proceedings, the Commission continues to believe that
| such inquiry is not required. 
|
| In the Memorandum and Order, the Commission also reached the following conclusions. First,
| terrorist issues are unrelated to “the detrimental effects of aging” and are beyond the scope of
| license renewal.  Second, the environmental effect caused by terrorists is simply too far
| removed from the natural or expected consequences of agency action to require a study under
| NEPA. Third, a NEPA-driven review of the risks of terrorism would not be necessary because
| the NRC has undertaken extensive efforts to enhance security at nuclear facilities. These
| ongoing post-9/11 enhancements provide the best vehicle for protecting the public.  Fourth,
| substantial practical difficulties impede meaningful NEPA-terrorism review, while the problem of
| protecting sensitive security information in the quintessentially public NEPA and adjudicatory
| process presents additional obstacles. Finally, the GEIS has already performed a discretionary
| analysis of terrorist acts in connection with license renewal and concluded that the damage and
| radiological release from such acts would be no worse than the damage and release to be
| expected from postulated accidents.
|
| Aging Management
|
| Comment:  Known structural issues with the reactor, and it's component parts including the
| reactor, it's core, pipes, gauges, valves, control room and all other necessary buildings and
| parts necessary to the questionably safe operation of this experimental technology are
| wrongfully being removed from the re licensing review by claiming they are design flaws
| covered under the original application process. In fact and deed, the reactor now operating at
| the pilgrim facility is not the same reactor approval for original operation. The NRC's own
| internal documents on this, and every nuclear facility in America that are being kept from
| serious public scrutiny show an aging fleet of reactors that are requiring and ever increasing
| amount of maintenance and repairs to keep them limping along. Most disturbing of these
| repairs, is the use of patching of known cracks, fissures and out right structure breaks with the
| use of various welding techniques meant to keep the reactors operating at all costs. Problem
| with this, is two fold. First, much like a boiler, this welds numbering into the thousands, including
| ones in the core itself create new weak points along the outer perimeter of each and every
| seam. Even more disturbing, much of this weld repair is being done blind in the core of the
| reactor itself with unmanned welding machines, with no real way of verify the quality of the job,
| nor providing ways for visual inspect of these weakened inner core areas. Secondly, the
| patches, and the welds that create them are constantly mutating the noise technology
| parameters used to warn human operators of internal core dangers...in short, each patch, each
| weld adds new sets of false signals that have to be figured out and solved as the industry plays
| Russian Roulette with our lives, the NRC content to let us as a community pray that the next
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guess, and the one after that, and the one after that is ALWAYS the right one. As George Bush |
has said about Homeland Security as relates to terrorism, we have to be right 100 percent of |
the time...running a reactor under that kind of a mind set and regulatory oversight scenario is |
begging for a cataclysmic nuclear incident here in America. Mathematical modeling lets us |
know, that humans will make errors, it is a foregone conclusion, and eliminating from review the |
physical aging and brittling of these antiquated relics of years gone by, asking communities to |
trust an industry and a regulatory agency with a record of putting profits ahead of safety and |
human health is unacceptable, and it is imperative that every license renewal include as a part |
and parcel of the process a full and complete safety and security assessment. These |
assessments are being asked for by our members of Congress on a case by case basis, and |
time again the requests fall on deaf ears...if in fact, as the industry is claiming, these facilities |
are structurally sound and safe, it would make sense that they would welcome even ask for |
these assessments themselves to assuage public fears. (PNPS-D-A) |

|
Comment:  Embattlement concerns of your aging reactor vessels. It is only a matter of time. |
(PNPS-D-PP) |

|
Comment:  And I believe that these issues are related to the aging process because they get |
worse as time goes on, the more that the plant operates, the worse they get. I mean one could |
make an argument that these issues are related to the routine operation of the plant, but a |
circuit board that's routinely operating over a period of 20 years and as it heats, and gets hotter, |
and more brittle and eventually will break, something that happens in the spent fuel pool as a |
result of 20 additional years of operation that could increase the probability of an accident |
needs to be addressed because then I call it an aging issue.  (PNPS-D-V) |

|
Response:  The NRC's environmental review focuses on environmental impacts relevant to the |
extended period of operation requested by the applicant. Safety matters related to aging are |
addressed as a part of the NRC safety review for the license renewal, which is conducted |
separately, and will be documented in an NRC staff Safety Evaluation Report. The safety |
review looks at the applicant's aging management programs for passive long-lived systems, |
structures and components. The Safety Evaluation Report for PNPS was published on June 28, |
2007 and can be accessed in ADAMS at Accession No. ML071410438.  The comments provide |
no new information and no changes have been made to the SEIS. |

|
Comment:  Again the staff identified no new and significant information and concluded that |
there would be no socioeconomic impacts associated with decommissioning. Example: Leaks |
into Cape Cod Bay could significantly impact our air and water quality - not to mention |
socioeconomic impacts on our fishing and tourist industry and valuation of properties. |
(PNPS-D-EE) |

|
Comment:  "The potential for significant water quality impacts from erosion or spills is no |
greater when decommissioning occurs after a 20-year license renewal period or after the |
original 40-year operation period, and measures are readily available to avoid such impacts." |

|
|
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| The staff did not identify any new and significant information. If they had looked they would
| have concluded that there are no effective measures currently or in the aging management
| program to avoid impacts. 
|
| The staff ignored the points brought forward by Pilgrim Watch in their Motion to Intervene, May
| 2006. Contention 1 asserts that the Aging Management program proposed in the Pilgrim
| application for license renewal is inadequate because (1) it does not provide for adequate
| inspection of all systems and components that may contain radioactively contaminated water
| and (2) there is no adequate monitoring to determine if and when leakage from these areas
| occurs. Some of these systems include underground pipes and tanks which the current aging
| management and inspection programs do not effectively inspect and monitor. NRC staff need
| consider that: 
|
| We know that over the last decade a series of events, occurring at a quickening pace and with
| increasing magnitude, have raised serious questions about whether nuclear facilities are in
| compliance with federal regulations governing the release of radioactive materials into the
| environment - leaks have been reported at the majority of reactors. The industry is "addressing"
| the issue by a voluntary reporting program. Public safety requires requirements. 
|
| Exposure to radiation, including tritium, can cause cancer, disease, genetic mutations and birth
| defects. 
|
| Recent discoveries of leaked radioactive water in other nuclear facilities have made it clear that
| current methods for monitoring systems and components such as buried pipes and
| underground tanks are inadequate. In addition, the older the structure in question, the more
| likely it is for leakages to occur. 
|
| Pilgrim is specifically vulnerable to undetected leaks in its underground pipes and tanks
| because it has nonconforming pipe fittings and flanges. The United States Government
| Accounting Office reported that PNPS is suspected of having received counterfeit or
| substandard pipe fittings and flanges. This could make leaks of contaminated water more likely.
| There is no evidence in the applicant's filing that a thorough investigation at PNPS has occurred
| to determine precisely which pipe fittings and flanges are substandard and whether they have
| been upgraded to meet standards. 
|
| The Aging Management Program at Pilgrim does not provide adequate inspection of systems
| and components such as underground pipes and tanks. Appendix B describes the Aging
| Management Program for buried pipes and tanks. This section says that buried components will
| be inspected when excavated during maintenance, and that a focused inspection will be
| performed within ten years unless an opportunistic inspection occurs within this period - the
| focused inspection described is an untested Ultrasonic Test. 
|
| Pilgrim does not have monitoring test wells around, for example, buried pipes and tanks to
| detect leaks. 
|
|
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The topography of the Pilgrim site is such that, were a leak to develop in an underground pipe |
or tank, the contaminated water would most likely migrate seaward and drain into Cape Cod |
bay. |

|
The only effective way to monitor for such an occurrence would be to have on-site monitoring |
wells located between Pilgrim and the ocean. A suitable array of wells, sampled regularly, could |
be used to test that the inspection program is working properly.   (PNPS-D-EE) |

|
Comment:  Also, another example would be they are assuming that the regulation that doesn't |
require monitoring wells on-site unless the water is used for drinking is satisfactory. Clearly it is |
not satisfactory and it will not pick up leaks of contaminated water from buried pipes and tanks, |
for example, and the topography of the land is such that leaks, if they are there from either |
buried pipes or tank or from the waste that has been buried on site and denied, goes into the |
bay.  (PNPS-D-Q) |

|
Response:  The comments concerning aging management of buried piping at PNPS are |
addressed as part of the NRC's safety review for license renewal. During the safety review for |
license renewal, the NRC determines whether aging effects will be adequately managed. The |
Safety Evaluation Report for PNPS was published on June 28, 2007 and can be accessed in |
ADAMS at Accession No. ML071410438. Safety matters related to aging are outside the scope |
of the environmental review. The comments provide no new and significant information: |
therefore, no changes have been made to the SEIS in response to these comments. |

|
Need for Power |

|
Comment:  Page 1-8, Lines 10-11 - The number of homes serviced by electricity from PNPS is |
grossly understated. Rather than 13,000 homes, previous estimates by the electrical system |
transmission and distribution operator (NSTAR) identified the number to be about 550,000 |
homes.  (PNPS-D-MM) |

|
Response:  The comment is noted and Section 1.3 of the SEIS has been revised to reflect this |
comment. |

|
Comment:  Blackouts aren't simply an inconvenience or a temporary loss of business, |
blackouts cause death because people who are already frail and infirm can't get heat or cooling |
they need to sustain life. High prices are a danger too as they cause folks to curtail electricity |
use and again result in real life safety concerns and possible harm. Over the past several |
months, there have been a few proposals for new power plants but most are small, still the |
largest proposal, Cape Wind, faces significant opposition and the smaller units have not even |
begun the very long siting process. As such, it becomes even more vital that we maintain our |
current supply, including Pilgrim.  (PNPS-D-E, PNPS-D-P) |

|
Comment:  Mass AREA and its members are also comforted in the knowledge that Pilgrim's |
owners work diligently with state and local emergency officials, some of their programs include |
giving the local communities radio equipment so that they all operate on the same frequency |
and conducting extensive training sessions to make sure everyone is prepared in the event of |
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| an emergency, be in plant-specific or a natural occurrence such as a hurricane or a blizzard.
| The real danger is a scenario that Massachusetts will face if the state does not have enough
| affordable and reliable electricity.  (PNPS-D-E, PNPS-D-P)
|
| Comment:  Number six, there is no free lunch to fill our national and regional energy needs.
| I've been involved with these alternative energy things that came up and all through the last 30
| years, massive federal funding of alternative energy, coal gasification, shale oil retorting, solar
| energy, wind power or fuel cells have not brought significant power to our electrical grid in over
| 30 years of technological effort. 
|
| Opposition to oil production off-shore and on federal lands with no added refining capacity since
| the mid '70s has left us dependent on insecure foreign sources, and I feel that as much as
| anybody, I was designing refineries back in the '70s and there were no more to design. Failure
| to extend Entergy's operating license leaves the town with problems, if not the responsibility of
| removal of a derelict plant and related transmission lines and equipment. 
|
| Questions regarding spent fuel, security and the impact of revenue lost from jobs and support
| revenue disappearing and disposition of the plant's acreage to new uses, condos. 
|
| Much of the foregoing is based upon my career-long experience with a multitude of
| technologically advanced industrial plants worldwide of the size, complexity and age at least as
| great as the Pilgrim station.  (PNPS-D-L)
|
| Comment:  And when you take a look at the new economy here in the Commonwealth of
| Massachusetts, biotechnology, health care, computer technology, developers, all require vast
| amounts of energy to supply the laboratories and the life saving medical equipment, clean
| rooms and data centers. Obviously working families here in this Commonwealth need these
| industries in this new economy to thrive. Massachusetts has gone through a tremendous
| transition in the last ten years from a manufacturing-based economy to this sort of new age
| economy, if you will.  (PNPS-D-N)
|
| Comment:  We need the energy produced at Pilgrim for our necessities and for those new
| technologies that become staples to our way of life.  (PNPS-D-N)
|
| Comment:  We need nuclear power here in the Commonwealth, we need Pilgrim for three
| reasons pretty simple to me, as a representative of 400,000 working families in the
| commonwealth. The three reasons are jobs, jobs and jobs. We are talking about losing 700
| good jobs here at the station, including 400 union workers, and I will say about the 400 union
| workers that they are highly trained, highly skilled, incredibly experienced professionals that are
| hard to replicate in this economy and we don't want to lose these good jobs. 
|
| These workers keep Pilgrim Nuclear Power Station safe, and productive and to not renew this
| license would be to displace them and that would jeopardize our energy supply, hurt our local
| economy and devastate their families. There is an obviously economic impact, $135 million in 
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annual economic activity. A very significant fact is that the Pilgrim plant purchases services |
from more than 75 Massachusetts companies, so you can see that the spread of that economic |
impact is dramatic here.  (PNPS-D-N) |

|
Comment:  Now it was spoken earlier about the energy situation, especially here in the |
Northeast, and I can tell you that we are, we are very close to being in crisis here in the |
Northeast when it comes to power. With the growth in demand of electricity and the lack of |
generation, I think it would be not only a disservice to the workers and the community that |
would be hurt by this closing or non-renewal but it's a disservice as well to the energy grid and |
the fact that getting alternative energy sources like wind power. I mean if we are having trouble |
with wind power and new alternative sources, we cannot discard a source and a resource like |
Pilgrim Nuclear Power Station.  (PNPS-D-O) |

|
Comment:  A number of businesses in Massachusetts, as we know and have enjoyed, have |
been engaged in research and development. We also have to think about the simple things, |
such as how do our supermarkets keep our food from spoiling as far as freezers are |
concerned, which run 24 hours a day, all of us enjoy going to the ATM, getting money out 24 |
hours a day, these things have to be run on electricity. We do have a number of hospitals that |
were in contact, they have inordinately high electric bills and most of them are operating, as we |
know, 24/7.  (PNPS-D-V) |

|
Comment:  And I think we need to deal with the realization in fact of what are we going to do in |
2012 when we have rolling brownouts, when we have them adversely effect hospitals, nursing |
homes, dialysis centers, and places where we buy our food and live our lives? We continue to |
slip because our costs for housing, health care and energy are not being replenished, we have |
to look at our situation realistically. Over 100 years ago, we all dammed up our rivers and that |
was a pretty big economic and environmental impact because we needed to create power to |
create jobs to run our mills, our manufacturing plants, and that's a problem that hasn't really |
hurt us either.  (PNPS-D-V) |

|
Comment:  I own a company that manages approximately $250 million worth of real estate, my |
concerns, as far as the environment are concerned, is whether or not we are going to be able to |
replace the production, the electrical production, that comes if Plymouth is allowed to go |
off-line.  (PNPS-D-V) |

|
Comment:  And my greatest concern is that we in the United States continue to slide in |
comparison to other countries. We are looking at and we know from the Wall Street Journal |
that the Chinese are building 80 nuclear power plants, the French are building 20. I would |
rather have my future depend on the United States Nuclear Regulatory Commission than |
thinking about the Republic of Korea or thinking about a third world country developing nuclear |
power.  (PNPS-D-V) |

|
Response:  The need for power is outside the scope of license renewal pursuant to 10 CFR |
51.95(c)(2). The purpose and need for the proposed action (renewal of an operating license) is |
to provide an option that allows for power generation capability beyond the term of the current |
nuclear power plant operating license to meet future system generating needs, as such needs |

NRC-Pilgrim's Final Supplemental 
 Environmental Impact Statement

Exhibit No. NRC000002 
Pilgrim LR Proceeding 
50-293-LR, 06-848-02-LR



Appendix A

NUREG-1437, Supplement 29 A-198 July 2007

| may be determined by State, utility, and where authorized, Federal (other than NRC) decision
| makers.  Since the need for energy is outside the scope of the environmental review, no
| changes have been made to the SEIS.
|
| Energy Costs
|
| Comment:  The mining, refining, preparing fuel rods, transporting, set-up, monitoring,
| regulating, storing , etc. are, actually, prohibitingly expensive, and has been supported by
| government funds from the very beginning. Nuclear power is NOT cheap.  (PNPS-D-AA)
|
| Comment:  From an economic standpoint, since the owners of the plant sell their power
| through long-term contracts and not on the volatile short-term market, the power produced at
| Pilgrim is much lower cost than the regional average. Massachusetts ranks fourth in the nation
| in terms of highest electricity costs, couple that with our high housing and health care costs and
| it becomes even more important to maintain Pilgrim's very reliable, low cost electricity so that
| we don't continue to have an exodus of residents and businesses from our state who can no
| longer afford to live or work here.  (PNPS-D-E, PNPS-D-P)
|
| Comment:  We think it's essential to put our comments into the proper context. As an earlier
| speaker indicated, Massachusetts has very high electricity costs affecting every consumer,
| residential, commercial and industrial. Electricity has historically been driven, most recently, by
| the shift to generation by natural gas fuels which are costly and which have some concern
| about continued supply. Pilgrim Nuclear Power Station is a very important balance for these
| high costs and for the lack of fuel diversity in our state.  (PNPS-D-F)
|
| Comment:  The plant produces a significant portion of our area power requirements that would
| otherwise need to be imported at far greater cost and environmental impact by fossil fuel-fired
| and generating plants burning scarce and costly natural gas or coal and oil with their negative
| environmental impacts or importing scarce and expensive Canadian hydro power.  (PNPS-D-L)
|
| Comment:  We obviously need this power, it's reliable, it's safe, it's low cost. We need the
| Pilgrim Nuclear Power Station. We frequently hear in Massachusetts that we are losing
| population, we are losing jobs, especially young people, to other parts of the country where
| work is more plentiful and cost of living is lower. The consequences of loss of the people and
| loss of jobs means the rest of us need to pick up a higher proportion of those costs here in the
| commonwealth. 
|
| And one of the big costs, one of the big cost drivers in the Commonwealth for families obviously
| is higher energy cost and one way to stem the tide, if you will, is to keep Pilgrim open and in
| operation. Pilgrim provides some of the lowest cost and most reliable power available on our
| grid and another price contributor is the demand for electricity in Massachusetts is growing, but
| new supplies are not. If you are in some of our urban areas, there is a tremendous amount of
| growth taking place, some major buildings being constructed across this commonwealth. 
| (PNPS-D-N)
|
|
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Comment:  One of my concerns is that Massachusetts is continuing to slip as an economic |
powerhouse, our young people are attracted to other areas. We do know that they are leaving |
because there are lower costs for housing, for health care and for energy costs. Businesses, |
such as mine and others, small and large, remain adversely affected by their monthly electric |
bills. As a number of you are aware, we had deregulation in Massachusetts approximately six |
years ago and our firm has, for example, already taken advantage of every energy efficient |
program and product available for properties that we manage such as dialysis centers, women's |
health centers, breast care facilities, sewerage treatment plants and other residential properties |
that we manage.  (PNPS-D-V) |

|
Comment:  All of us on the South Shore have enjoyed our way of life and I think we have to |
look at that as actually a result of cheap energy. Deregulation happened for business in 2000. |
In 2006, I've looked at my energy bills, as a businessman, and I'm sorry to say that I've |
watched, as I pay my bill to National Grid, that my kilowatt per hour cost has gone from 6 to 7 |
cents per kilowatt hour, to 2006, it's gone as high as 12 cents per kilowatt hour and, looking at |
the month of January, it's gone from 12 cents per kilowatt hour to 13.82 cents per kilowatt hour, |
that's a 17 percent increase this month.  (PNPS-D-V) |

|
Comment:  Now none of us probably should be alarmed, but what are we going to do when |
Pilgrim is off-line? As we have heard and as we know, we have had problems approving the |
wind energy program in the, off the coast and I look at Pilgrim as a plant that actually produces |
electricity at a lower kilowatt hour cost to us than a number of other alternatives. We cannot |
even approve a wind energy program when the Dutch have been using it for 800 years, we |
really have a problem and the problem is that we need to get beyond ourselves and we have to |
look at a situation where we have a reasonable cost of producing electricity and we have to be |
honest.  (PNPS-D-V) |

|
Response:  The comments are noted. The economic costs and benefits of renewing an |
operating license are specifically directed to be outside the scope of license renewal in 10 CFR |
51.95(c)(2).  Since the cost of energy is outside the scope of the environmental review, no |
changes have been made to the SEIS. |

|
Miscellaneous Out of Scope |

|
Comment:  How many accidents have been hidden from us as members of the stake holder |
community? For instance, I've heard rumors/reports here in the community surrounding Indian |
Point that a huge gaping hole was cut into the fuel pool at Indian Point 2, and that said gash |
leaked over 1,000 gallons of water into the ground on a daily basis for over a year while |
management argued with Under Water Welding on how to handle the problem...true...I am not |
sure, but I have reason to believe the source was/is legitimate enough to raise the issue. |
(PNPS-D-A) |

|
Comment:  The NRC, USEPA and other agencies of both state and federal government have |
wrongfully narrowed the scope of environmental issues with Indian Point, and have steadfastly |
refused to consider the cumulative effects of the known environmental problems on both human |
health, and the environment. Further, they have refused to do a qualitative on the cumulative |
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| effects of dumping almost one trillion gallons of 100 degree irradiated waster waters back into
| the Hudson on a yearly basis, or too consider the cumulative effects nationwide of over 100
| trillion gallons of heated water being dumped into our water ways.  (PNPS-D-A)
|
| Response:  On September 20, 2005, the NRC initiated a special inspection into leakage from
| the spent fuel pool area at the Indian Point 2 nuclear power plant. The leakage, discovered in
| early September, was minimal and does not pose any immediate health or safety concerns for
| members of the public or plant workers. 
|
| The NRC Web page, http://www.nrc.gov/reactors/plant-specific-items/indian-point-issues.html,
| provides information to the public on the status of the leak and the NRC's response. This
| comment is outside the scope of the environmental review; therefore, no changes have been
| made to the SEIS.
|
| Comment:  Deliberate mis-statements/mis-representations by the NRC and other industry
| affiliations: The NRC has not learned the lessons of Three Mile Island accident - where NRC
| staff knew of leak rate problems for weeks prior to the accident - yet failed to shut down the
| reactor for repairs. The NRC continues with its obfuscations all over the country with similar,
| serious reactor plant problems (Davis-Besse, etc.). At Three Mile Island we are still waiting for
| former President Jimmy Carter to reveal what he has covered-up: The President's Report a/k/a
| the Kemeny Commission Report, .."suppressed the most alarming aspects of that report." …the
| report, if published in its entirety, would have destroyed the civilian nuclear power industry…"
| See Attachment 1 and 8. Based on this statement alone - you, the NRC, should not relicense
| Pilgrim. We, the people, do not trust the NRC to protect U.S. You lie and believe your own lies.
| You are destroying the industry because of profits before people. At Three Mile Island country
| we have the highest thyroid cancer rate in the country and the only cause is the Three Mile
| Island fallout of 1979. We received Bomb Test Fallout Equivalent doses at TMI and the U.S.
| Government-Ivory Purpose Knows It!  (PNPS-D-PP)
|
| Comment:  What about Three Mile Island ? It took eleven years to clean up the site and the
| reactor building is still intensely radioactive.  (PNPS-D-AA)
|
| Response:  Three Mile Island, Unit 2 (TMI-2) operating license was issued on February 8,
| 1978, and commercial operation was declared on December 30, 1978.  On March 28, 1979, the
| unit experienced an accident which resulted in severe damage to the reactor core. TMI-2 has
| been in a non-operating status since that time.  The licensee has conducted a substantial
| program to defuel the reactor vessel and decontaminate the facility.  All spent fuel has been
| removed except for some debris in the nuclear steam supply system.  The plant defueling was
| completed in April 1990.  TMI-2 has been defueled and decontaminated to the extent the plant
| is in a safe, inherently stable condition suitable for long-term management.  This long-term
| management condition is termed post-defueling monitored storage, which was approved in
| 1993.  This comment provides no new information, and therefore, no changes have been made
| to the SEIS.
|
|
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Comment:  Everyone knows about Chernobyl ..."it" happened almost 20 years ago. The |
cement used to cover over the meltdown hole is settling, cracking, disintegrating. Millions of |
people "downwind" throughout Europe have suffered all kinds of medical problems since then. |
What does the future hold?  (PNPS-D-AA) |

|
Response:  With respect to a Chernobyl-type accident at a U.S. nuclear power plant, U.S. |
reactors have different plant designs, larger shutdown margins, robust containment structures, |
and operational controls to protect them against the combination of errors that led to the |
accident at Chernobyl. Although the NRC has always acknowledged the possibility of major |
accidents, its regulatory requirements provide adequate protection, subject to continuing |
vigilance, including review of new information that may suggest weaknesses. Assessments in |
light of Chernobyl have indicated that the causes of the accident have been adequately dealt |
with in the design of U.S. commercial reactors. The comment does not provide any new or |
significant information. Therefore, no changes have been made to the SEIS. |

|

A.3 Public Meeting Transcript Excerpts |
|

Transcripts of the Afternoon Public Meeting on January 24, 2007, in Plymouth, |
Massachusetts |

|
[Introduction by Mr. Cameron] |
[Presentation by Ms. Williamson] |
[Presentation by Ms. Hurley] |

|
MS. CINGOLANI:  Good afternoon.  I'm just a local yokel and I don't have much to say except |
that I feel, in the long run, fission-based power is not the answer and I personally do not want to |
see nuclear power plants' lives extended any more than they have to be.  The fusion power |
plants, such as is being built in Europe, probably is a better answer in the long run, but it's |
going to cost billions of dollars.  Meanwhile, over in China, there is a country that's already on |
the New York Stock Exchange and they are getting into cheaply making silicon-type -- I don't |
have my notes with me -- voltaic cells and so forth.  And if China really gets into this, they'll be |
making all the materials they need, all the electricity they can get, they've got over a billion |
people over there. |

|
Meanwhile, in California, there is many, many companies, one that comes to my mind is Pyron, |
which is connected with Boeing Spectrolab, and they have made and designed an array of |
glass, magnifying glass, small cubic-type things, I can't explain it, and a 25-foot diameter array |
which focuses the sun's energy onto voltaic-type generators.  And it seems to me that, in the |
long run, the world has to turn to materials and processes that do not involve radioactive |
materials which are dangerous, no matter what you say about how they decompose and blah, |
blah, blah.  This stuff has to be stored, it has to be transported. |

|
Anyone here already knows enough, much more than I do, and can argue every point I'm trying |
to make.  But I feel it's common sense to start the process to truly clean and probably in the |
long run will be cheaper-type energy.  The solar array that I just mentioned is 40 percent |
efficient and already solar energy is down to about $2 a kilowatt, if my, I'm not sure if I'm right |
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| on that, but it's been cut in half, it was $4, now it's down to $2 and it's heading for a cheaper
| and cheaper base level.  
|
| And I don't have anything more to say, this is all my personal opinion, and I'm not an expert, but
| I have lived across the bay from Pilgrim since it was built, and I fished outside of it and I even
| drove down there one time, drove right in, I probably can't do it now, walked all around and
| nobody stopped me, but this was roughly 20 years ago, and I took pictures and I also have a
| whole album of pictures I took inside Pilgrim of all their machinery and everything as a project
| for a class I was taking at Bridgewater State College.  So I've always been interested in Pilgrim,
| but common sense tells me it's time to start phasing out of this type of electrical source.
|
| MR. CAMERON:  Thank you very much, Lilias, we appreciate those comments on alternative
| energy sources.  
|
| And let's go to Mary Lampert now from Pilgrim Watch.
|
| MS. LAMPERT:  Good afternoon.  
|
| My students in the dark ages always referred to me as a very tough grader and I think the NRC
| will feel the same.  I clearly think you are going to be very, very busy until July because the
| conclusion that the impacts are small, excepting for two species of fish, I feel result from two
| parts, one, by ignoring and misinterpreting new and significant information; second, by
| assuming the rules that were largely put in place in the 1970s currently and in the future are
| protected of public health and safety, are being followed to the T by the licensee and the NRC
| is assuring that it is.  Anybody who heard of the Davis Bessey plant with a whole in its head, I
| think I don't have to say anymore.  
|
| Before I start my comments, I think there are two points that have to be brought up, in the GEIS
| Section 5 it deals with design-basis and severe accidents with an emphasis on releases
| substantially in excess of permissible limits for normal operations.  Nowhere in this section is
| the spent fuel pool excluded nor the reactor core cited as the only risk.  Therefore, I will argue
| that you are remiss not to include in the supplement the spent fuel pool under postulated
| accidents.  
|
| Second, another issue near and dear to citizen's hearts is security and terrorism.  The 9th
| Circuit Court in California faced the question of whether the NRC needs to consider terrorism in
| licensing decisions under NEPA, they concluded that in fact they did.  This is an important
| licensing decision.  The industry in California went to appeal to the Supreme Court and the
| Supreme Court decided not to hear it which indicates they gave their blessing to the decision. 
| So these to factors, therefore, that being terrorism, security and the spent fuel pool under
| postulated accidents must be considered if you are going to do an honest job.
|
| And now I'll try to focus my comments on the areas of major concern to citizens which are
| health, postulated accidents, spent fuel, radioactive waste.  The NRC draft concluded that there
| was nothing new or significant and the impacts from radiation on health would be small, they
| did this by misinterpreting and ignoring important significant information that pertains
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specifically here.  Very basically, they ignored new and significant research that shows |
radiation's effects are cumulative and they effect the most vulnerable, the old, the young and |
the sick.  By ignoring this, then they went on to ignore and give significance to important facts |
here. |

|
Demographics.  By 2032, during the licensing period, the population is expected, one in three, |
to be over 55, it's one in five now, therefore a more vulnerable population will be in this area. |
Second, they ignored the radiation-linked diseases that are in this area.  The former founder |
and director of the Mass Cancer Registry has done an analysis, year to year, of cancer |
statistics in the seven communities that are likely to be impacted which was determined from a |
state study on health impact.  They have seen, every single year, either statistically significant |
or elevated rates of leukemia, rates of thyroid cancer until this very day, this was ignored.  Also |
ignored was the fact of elevations in prostate and multiple myeloma from 1999 to `02. |
Therefore, again, a population that is sensitive. |

|
They also ignored looking further at the Southeastern Massachusetts Health Study.  They didn't |
ignore it, they simply misrepresented it, which is quite shameful, I might add.  The Southeastern |
Massachusetts Health Study stated, was a study done by the Mass Department of Public |
Health on adult leukemia and found a, concluded a fourfold increase the closer you lived or if |
you worked at the reactor.  Then there was a re-review, a second peer review panel, politically |
appointed so that Boston Edison, the then owner, could appoint half the panel and approve the |
half. |

|
However, the draft says that the NRC considered the relevant information in the re-review -- |
they didn't use that word -- and concludes that the peer reviews and even the authors now |
agree that the study does not demonstrate a causal relationship between Pilgrim effluents and |
the potential effect of cancers in the areas around the state.  So, I called the principle author of |
the study and I said did you talk to them?  He said no, I never talked to them, I stand by this |
study, as did Boston Edison's own peer review panel, hand-picked, that said the results can not |
be discarded because of methodological weaknesses. |

|
And I said, well, what about the Assistant Commissioner, Suzanne Condon?  What did she |
say?  And I have e-mails to this effect, oh, she said the department stands by these studies, |
this particular study, and they went on further, the association between leukemia and the |
proximity to Pilgrim was unexpectedly strong and this raised biological plausibility of the study, |
the study results could not be dismissed.  Then the NRC goes on in the draft to cite various |
studies that supposedly say there is no association between exposure and living and being near |
a reactor. |

|
What they did was cherry-pick studies that were the industry's and government's equivalent of |
the tobacco scientists.  What they failed to do is to look at all the recent research that is out |
there, and I would refer you, and I will in writing, to Clark University's Marsh Institute that has |
collected all research that is done on this area.  Then they go to the BEIR 7 report and say |
there is nothing really new or significant there to change our determination.  The reality is that |
what they didn't say is what the BEIR 7 report had to say on the incidents of cancer being a |
third higher than they previously thought. |
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|
| What they didn't say was the BEIR 7, speaking specifically to the greater effect of low dose
| radiation exposure on women and children, over 30 percent higher in woman.  What they didn't
| say is the new information on effect on workers, if they receive the maximum allowable dose,
| where NRC had said one out of eight would get cancer, now BEIR 7, one out of four.  All these
| things are clearly significant.  What they didn't say in the draft was the BEIR 7 talked about
| health effects other than cancer that can be expected from low dose radiation exposure such as
| heart disease and stroke.
|
| And what they didn't say when they were talking about health effects in the postulated accidents
| section of the new and significant information presented by the Massachusetts Attorney
| General of the likely health consequences of a spent fuel pool accident at Pilgrim, yes, 24,000
| cancers expected if there is a complete release of just Cesium 137, 8,000 if only ten percent of
| that bad guy is released.  
|
| What they didn't say under postulated accidents was a reference to the Sandia National Report,
| the CRAC II which in 1982 NRC asked them to do for the consequences specifically of a core
| melt at each reactor and what that study said was that you could expect 3,000 early injuries --
| no, what was it?  No, 3,000 fatalities and 30,000 early injuries, that was `82.
|
| But what they didn't look at was Dr. Edwin Lymon, a Union of Concerned Scientists report done
| on why these figures have to be updated, why they are conservative, new information of why
| this is pertinent now.  And so by ignoring or misinterpreting these important factors, they fail
| then to look at significant mitigation that could occur and they ignore the fact that, guess what? 
| I don't know how much radiation is coming out of there, Entergy doesn't know and the NRC
| doesn't know, and so an important mitigation step going forward, if you are honest about health
| effects, is to have a requirement or look at to analyze.
|
| I mean that's what you are supposed to be doing, having combination real-time wind and
| radiation detectors placed in logical areas in off-site communities that provide real-time data on
| this to the state, and to the local communities and to the NRC.  Hey, they should know too. 
| This was recommended back in 1990, we are talking about the future until 2032, so you can
| play your games and not analyze the real, the new and significant information that is out there,
| take your cherry-picked, tobacco science equivalent studies and continue pretending, and also
| looking at acceptable dose to a mythical, mythical 30 year old healthy guy and not the effect
| that it should be on those who are most sensitive, which BEIR 7 points out are the young, the
| old and the sick.  I think that's what I have to say about health.  
|
| Now, do I have time for my other subjects?
|
| MR. CAMERON:  Mary, let's go on to other people, if that's--
|
| MS. LAMPERT:  Okay.
|
| MR. CAMERON:  --fifteen and--

NRC-Pilgrim's Final Supplemental 
 Environmental Impact Statement

Exhibit No. NRC000002 
Pilgrim LR Proceeding 
50-293-LR, 06-848-02-LR



Appendix A

July 2007 A-205 NUREG-1437, Supplement 29

|
MS. LAMPERT:  Because I would like to talk about waste and postulated accidents but, thank |
you, I appreciate the position you are in and you are always very courteous and fair to people. |

|
MR. CAMERON:  Thank you, Mary, we'll see if we can get back to you.  |

|
There is other issues and would you make sure --.  You mentioned the Massachusetts Cancer |
Registry and just make sure that the staff has access to a Web site or how to get that |
information.  I don't know, they may already know about it, but I just want to make sure that |
they have that in your written comments.  And I don't want to get into a discussion of BEIR 7 but |
I noted when Bobbie mentioned it and you mentioned it now that it's not going to be evident to |
people, all people, what exactly BEIR 7 is.  And I just want to ask Bobbie to just tell us not about |
the study but what does BEIR stand for and who is that?  Oh, Alicia?  Okay, beautiful. |

|
MS. WILLIAMSON:  Basically, BEIR stands for Biological Effects of Ionizing Radiation, it's a |
study that's conducted by the National Academy of Sciences.  It's published, if I'm not mistaken, |
about every three years.  Is that correct, Rich?  He is our senior health physicist, he is the |
expert on that, but that's correct, Rich?  About every three years they publish that?  |

|
I might turn it over. |

|
MR. CAMERON:  And, Rich, without, if you could just tell us why this is BEIR 7?  In other |
words, just who is doing this and why are they doing it, I guess, so people understand. |

|
MR. EMCH:  It's called BEIR 7 because there have been seven reports, the first one was BEIR |
1 back in, I don't even remember the exact date, probably somewhere around 1972.  The BEIR |
reports that talk about ionizing radiation, which is what we are talking about here, the entire title |
of this BEIR 7 report is "Health Risks from Exposure to Low Levels of Ionizing Radiation, BEIR |
7, Phase II", and each of the, the 1, the 3, the 5 and the 7 all talked about similar issues and |
they've been published at various intervals, probably not three years, since the first one was in |
the mid `70s.  They have been published at very intervals over the years and the draft of this |
one came out in 2005 and the final version came out in 2006. |

|
MR. CAMERON:  Okay, thank you very much. |

|
And as we heard, the draft supplemental environmental impact statement looks at BEIR 7, and |
you have heard Mary Lampert talk about the study and when Mary and others submit their |
comments, written comments that will be available to people, they'll be discussing BEIR 7 too, |
so just so you know what that acronym is.  And let's go to Joyce, this is Joyce McMahon and |
she is from Mass AREA, and then we are going to go to Bob Ruddock, Rebecca Chin and John |
Stobierski. |

|
MS. MCMAHON:  Good afternoon.  My name is Joyce McMahon and I am the Communications |
Director for the Massachusetts Affordable Reliable Electric Alliance, Mass AREA for short.  |

|
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| First, let me thank you for taking this opportunity to address the commission, we do appreciate
| your time.  Second, I would like to tell you a little bit about Mass AREA and why we felt it was
| important to be here.  Mass AREA is a diverse, state-wide group comprised of more than 65
| labor, trade associations, businesses and, with fill disclosure, including Entergy, educators,
| scientists, advocates and community leaders.
|
| During today's sessions, you'll hear from some other Mass AREA members, including the South
| Shore Chamber of Commerce, the Massachusetts AFL-CIO and the Associated Industries of
| Massachusetts.  As a group, we are committed to finding clean, low cost and reliable electricity
| solutions that benefit all of Massachusetts, it is an urgent public policy challenge.  We came
| together one year ago after several warnings were issued by the Federal Energy Regulatory
| Commission, ISO New England and others that energy supplies will be insufficient to meet peak
| demand as early as 2008 and that energy prices are causing hardship for the region's
| businesses and residents, especially the most vulnerable populations such as the elderly and
| low income.
|
| While Mass AREA's mission is brought in focus to include new electric generation in the form of
| renewable energy resources, improving the transmission infrastructure, developing new natural
| gas supplies and encouraging energy efficiency, Mass AREA and its members fully support a
| license extension for the Pilgrim Nuclear Power Plant.  On a typical day, Pilgrim provides seven
| to nine percent of the Commonwealth's electricity.  Without it, Massachusetts and the region as
| a whole could face power supply shortages, including rolling blackouts, a lot sooner than
| predicted of next year.
|
| Perhaps one of the most important issues that led Mass AREA to support a license extension
| for Pilgrim is the fact that the plant operates safely and continuously earns the NRC's highest
| safety rating of green.  We also know that NRC staffers are on-site at the plant each and every
| day overseeing operations and helping to maintain a safe and secure environment.  
|
| The production and distribution of electricity, whatever the source, is inherently a challenging
| safety issues, yet nuclear power has proven safe.  In 50 years of commercial operations, there
| has never been a radiological death at any U.S. nuclear plant.
|
| Mass AREA and its members are also comforted in the knowledge that Pilgrim's owners work
| diligently with state and local emergency officials, some of their programs include giving the
| local communities radio equipment so that they all operate on the same frequency and
| conducting extensive training sessions to make sure everyone is prepared in the event of an
| emergency, be in plant-specific or a natural occurrence such as a hurricane or a blizzard.  The
| real danger is a scenario that Massachusetts will face if the state does not have enough
| affordable and reliable electricity.
|
| Blackouts aren't simply an inconvenience or a temporary loss of business, blackouts cause
| death because people who are already frail and infirm can't get heat or cooling they need to
| sustain life.  High prices are a danger too as they cause folks to curtail electricity use and again
| result in real life safety concerns and possible harm.  Over the past several months, there have
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been a few proposals for new power plants but most are small, still the largest proposal, Cape |
Wind, faces significant opposition and the smaller units have not even begun the very long |
siting process.  As such, it becomes even more vital that we maintain our current supply, |
including Pilgrim. |

|
Opponents of the Pilgrim Power Plant often say we will be better off if the generator was |
decommissioned.  However, the baseload power that would replace Pilgrim would most likely |
come from sources that are more expensive, far more polluting or both.  At this time, wind and |
other renewable energy technologies simply can not generate the massive baseload power that |
would be needed were Pilgrim to cease operations.  Moreover, the electricity that Pilgrim |
supplies is created without generating any greenhouse gas emissions and therefore it does not |
contribute to global warming. |
Pilgrim also mitigates the production of hundreds of tons of sulfur dioxide and nitrogen oxides, |
chemicals which are harmful to human health, especially among children and the elderly, these |
health and environmental benefits alone are enough argument for renewing Pilgrim's license to |
produce power.  |

|
From an economic standpoint, since the owners of the plant sell their power through long-term |
contracts and not on the volatile short-term market, the power produced at Pilgrim is much |
lower cost than the regional average.  Massachusetts ranks fourth in the nation in terms of |
highest electricity costs, couple that with our high housing and health care costs and it becomes |
even more important to maintain Pilgrim's very reliable, low cost electricity so that we don't |
continue to have an exodus of residents and businesses from our state who can no longer |
afford to live or work here. |

|
Speaking of work, Pilgrim is also an important source of jobs, it has more than 700 permanent |
full-time employees, most of whom live in Plymouth and the surrounding communities, indeed |
Pilgrim supports the local economy to the tune of $135 million in local economic activity. |
Though the draft environmental impact statement noted a moderate socio economic impact |
should the plant cease operations, we believe those who would lose their jobs would face a |
large economic and financial loss. |

|
In summary, Mass AREA has weighed all of the environmental, economic and energy supply |
traits of Pilgrim, particularly its long record of safety, and concluded that the Pilgrim Nuclear |
Power Plant is vital to the region, state and local economy for three reasons, its environmentally |
sound operations, its economic contribution to the local community through the provision of jobs |
and purchase of goods and services and its provision of reliable, low cost electricity.  Mass |
AREA encourages the NRC to grant Entergy's Pilgrim station an extension of its license so that |
it can continue to safely operate for an additional 20 years. |

|
Further, we urge the Atomic Safety and Licensing Board to consider the Pilgrim related matters |
before it as quickly and expediently as possible while the license renewal process takes its |
natural pace.  Again, thank you for the opportunity to speak with you today. |

|
|
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| MR. CAMERON:  Thank you, Joyce.  
|
| Next we have Bob Ruddock.  And while he is, just let me note that Alicia pointed out that there
| is a commission paper, which is a staff report to the Nuclear Regulatory Commission, back on
| the tables that address this BEIR 7 issue in more detail, for anybody who wants some more
| information on it.  
|
| MR. RUDDOCK:  Good afternoon.  My name is Robert Ruddock and I am the General Counsel
| for Associated Industries of Massachusetts.  On behalf of AIM, I want to thank the Nuclear
| Regulatory Commission for the opportunity to present our views here this afternoon, for
| conducting this meeting and for the opportunity to provide these comments.  
|
| AIM is a statewide association of employers, more than 7,000 of them are our members, they
| employ roughly 680,000 employees across the commonwealth.  The organization's goal is to
| effect public policy to create a positive economic climate for our businesses and for jobs in the
| State of Massachusetts.
|
| We think it's essential to put our comments into the proper context.  As an earlier speaker
| indicated, Massachusetts has very high electricity costs affecting every consumer, residential,
| commercial and industrial.  Electricity has historically been driven, most recently, by the shift to
| generation by natural gas fuels which are costly and which have some concern about continued
| supply.  Pilgrim Nuclear Power Station is a very important balance for these high costs and for
| the lack of fuel diversity in our state.
|
| In addition, the critical role Pilgrim plays in supply and diversity, its role in producing electricity
| without air pollutants and laudatory, no pollution contributes to the state's goal of reducing
| greenhouse gas emissions.  Achieving these goals will have some cost impacts on all
| consumers, but it's great to know that Pilgrim station provides economical electricity without a
| carbon footprint.  Pilgrim also contributes to meeting and sustaining the electricity supply, as
| our demand grows on average of about two percent a year compounded.
|
| With that as context, AIM believes that the draft environmental impact statement adequately
| complies with the requirements of the act, AIM urges the commission to adopt the
| recommendation of the report to continue consideration of relicensing.  Given Pilgrim's positive
| contributions to the reliability, supply and cost of electricity in this state and its significant
| environmental benefit, we also would urge the commission to in fact relicense this plant.  
|
| Thank you again for your attention.
|
| MR. CAMERON:  Thank you very much, Bob. 
|
| Next we are going to go to Rebecca.  Rebecca Chin is with the Duxbury Nuclear Advisory
| Committee.
|
|
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MS. CHIN:  Thank you.  I'm also a former Chairman of the Duxbury Board of Health, so I would |
like to keep that in context with my first set of comments.  |

|
The NRC DSEIS concludes that the health impact is and will continue to be small by |
mischaracterizing the Southeastern Massachusetts Health Study.  The DSEIS states that the |
authors of the Southeastern Massachusetts Health Study have stated that the study shows both |
a statistical association and a cause and effect relationship between leukemia incidents around |
the nuclear power plant and exposure to effluents from the plant. |

|
The final report released to the public in October of 1990 found a two to fourfold increase of |
leukemia among residents of certain towns within a 20 mile radius of the plant, the draft goes |
on to cite peer reviews from a second rereview peer group that did not support the causal |
relationship.  However, the peer review panel referred to in the draft was appointed by Boston |
Edison's request, the owner of Pilgrim at the time, and contrary to accepted scientific practice, |
half of the rereview panel members were appointed by MDPD and the other half by Boston |
Edison, the company directly impacted and implicated by the study's findings. |

|
In the executive summary of its report though, the second peer review panel concluded that the |
findings can not be readily dismissed on a basis of methodological errors or proven biases, the |
association found between leukemia and the proximity to the Pilgrim nuclear facility was |
unexpectedly strong and this raised concern regarding the biological plausibility of the study. |
However, because the study's results could not be dismissed, further study may be warranted, |
including expanding the case finding and including children.  |

|
The study noted that Boston Edison admitted higher than average releases in the early days |
due to poor fuel or damage rods and lack of filtration systems, the study researchers also knew |
that a number of possible points were not monitored and the monitors on even the main stack |
did not measure all types of radiation, that significant radiation had been reported in shellfish, |
milk and vegetation near the plant.  The re-review panel member schooled in monitoring was a |
Boston Edison employee who discounted any unmonitored releases and blamed the too high |
radiation levels in milk and vegetation on bomb testing in China. |

|
The panel also claimed that if Pilgrim had released significant levels of radiation, it would have |
been detectable on large numbers of monitors throughout Eastern Massachusetts.  However, |
the Boston Edison appointee was questioned on this and he conceded that, in 1970, there |
existed only three monitors, one at Pilgrim, another at MIT Cambridge keeping track of MIT's |
reactor and a third in South Boston keeping tabs on Dupont.  These had the same lack of |
sensitivity as Pilgrim's and were too far away to realistically have been expected to detect |
Pilgrim's emissions. |

|
The inescapable conclusion is that, both in the 1970s and now, no one really knows how much |
radiation Pilgrim emitted.  The re-review panel effectively admitted as much, suggesting that |
there should be an independent evaluation of the potential radiation exposure from the Pilgrim |
plant and from other sources.  The study was even more explicit, it recommended that a system |
of real-time monitoring and radio nucleotide emissions be implemented so that reliable and |
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| timely data are available by which exposure can be assessed more precisely.
| The re-review panel's statement in the study's conclusion is contradicted by the fact that the
| death rates for the study have remained close to the state average exemplifies the how to lie
| with statistics problem.  The re-review panel looked at death rates for Plymouth County as a
| whole, the Southeastern Mass study found an increased risk in those, to those in a much
| smaller, more concentrated area likely, within the likely to be impacted geographic area.  The
| re-review panel's executive summary admitted that there have been other reports of observed
| cancer increases that are inconsistent with predictions based on mathematical modeling and
| radio biology theory.
|
| In 1990, the Southeastern Mass findings was not based on mathematical models or estimates
| of radiation releases, rather it was focused on what really happened to real people.  The NRC's
| impact statement ignores the principle Mass Department of Public Health and peer review
| conclusions that the findings can not be dismissed and that further attention to the possible
| risks associated with the power plant may be warranted, including expanding case findings and
| including children.
|
| My second comment is on the DSEIS, that the NRC staff mistakenly concluded that the
| applicant's SAMA analysis was sound, that the faulty SAMA analysis used by Entergy in the
| environmental report caused it to wrongly dismiss mitigation alternatives such as adding a filter
| to the direct torus vent.  The purpose of a SAMA review is to ensure that any plant changes that
| have a potential for significantly improving severe accident safety performance are identified
| and addressed, one examples of how a poorly performed SAMA analysis can lead to erroneous
| conclusions is the Pilgrim environmental reports look at the cost and benefits of installing a
| direct torus vent filter at Pilgrim.
|
| The direct torus vent system is a method to relieve high pressure which is generated during an
| accident review, severe accident, excuse me.  In 1986 it was determined that the Mark I
| containment, especially being smaller with lower design pressure, in spite of a suppression
| pool, has a 90 percent probability of that containment failing.  The purpose of the containment
| is to provide a barrier between the lethal radiation inside the reactor and the public.  In order to
| protect the Mark I containment from total rupture, it was determined necessary to vent high
| pressure build-up.  As a result, the direct torus vent system to all Mark I reactors, including
| Pilgrim, was installed.
|
| Operated from the control room, the vent is a reinforced pipe installed in the torus and designed
| to release radioactive high pressure steam generated in a severe accident by allowing the
| unfiltered releases directly to the atmosphere through a 300-foot vent stack.  Use of the vent
| discharges steam and radioactive material directly into the atmosphere, bypassing the standby
| gas treatment system filters normally used to process releases via the containment ventilation
| pathway.  There is no radiation monitor on the pipe and valves that compromise the direct torus
| vent line and operators now have the option to direct action to expose the public and the
| environment to unknown amounts of harmful radiation.
|
|
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As a result of Pilgrim's design deficiency, the original idea for a passive containment system |
has been dangerously compromised and given over to human control with all its associated |
risks of error and technical failure.  There appears to be an internal contradiction in what we are |
being told, the NRC believes that the release from a severe core melt accident would be |
reduced by a factor of 100, this is considerably more optimistic than estimated in the NRC's first |
study on the subject.  |

|
As the contention is that the reduction of a filtration system would have zero benefit, here the |
contenders seem to be assuming that a factor of 100 equals 100 percent and that's false, even |
a release of 1 percent of the core's radioactive iodine and cesium would be a very severe event. |

|
In its environmental report, Entergy analyzes the benefits of installing a filter to the torus vent in |
the course of reviewing possible severe accident mitigation alternatives, their report states this |
analysis case was used to evaluate the change in plant risk from installing a filtered |
containment vent to provide fission product scrubbing.  A bounding analysis was performed by |
reducing the successful torus venting accident progression source terms by a factor of two to |
reflect the additional filtered capacity and capability. |

|
Reducing the releases from the vent path resulted in no benefit, according to the state report, |
the basis for conclusion that successful torus venting accident progression source terms are |
reduced by a factor of two to reflect the additional filtered capability, the cost of implementing |
SAMA at Peach Bottom was estimated at $3 million.  Therefore, this SAMA is not cost effective |
for Pilgrim.  Entergy has determined that, in return for a cost of $3 million, there will be no |
benefit to public health or safety. |

|
How is it possible to find zero benefit from installing a filter that would reduce by a factor of two |
the radioactive venting to the public in a case of a severe accident?  Unfiltered venting has |
been judged unsafe by all regulatory agencies outside the United States.  In its analysis of |
several risk contributors to core damage frequency, the disposition of those events frequently |
included venting via the direct torus vent path to reduce containment pressure.  In other words, |
a filter in the torus vent would reduce the impact in many possible severe accidents. |

|
The only conclusion to draw from the outcome of the direct torus vent filter SAMA analysis is |
that Entergy has used the MACCS II code to downplay the health and economic cost of severe |
accidents and use the probablistic safety analysis model to make the benefits of mitigation |
appear to be zero.  NRC staff reviewed Entergy's analysis and concluded that the methods |
used to implementation of those methods of sound, the costs of SAMA's evaluation would be |
higher than the associated benefits in 2.2, in 5.2.5.  The NRC staff is wrong to accept Entergy's |
SAMA analysis in this application. |

|
The SAMA analysis included in the Pilgrim environmental report is incomplete, not only does |
the probablistic modeling for severe accidents artificially make consequences appear |
insignificant but the application has used incomplete and incorrect input parameters to the |
MACCS II code.  The direct or torus vent filter is an example of how this cost/benefit equation |
might have been skewed in favor of no mitigation.  While the NEPA does not require agencies |
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| to select particular options, it is intended to foster both informed decision making and inform
| public participation and thus to ensure the agency does not act upon incomplete information
| only to regret its decision later, after it's too late to correct.  It then said if further analysis is
| called for, that in itself is valid and meaningful remedy under NEPA.  
| The applicant has drastically undercounted the cost of severe accident and this could have led
| it to erroneously reject mitigation alternatives, further analysis is called for.  The EPA has
| acceptable standards for exposure, in the real world there is no safe level of exposure to
| radiation.  
|
| In conclusion, the danger of NRC rubber stamping the Entergy's SAMA in the DSEIS, accepting
| the licensee's minimization of consequences that make the cost of adding a filter to the direct
| torus vent seem unnecessarily high or not cost effective when it is obvious that the mitigation of
| installing the filter could indeed serve to protect the public health and safety, I repeat unfiltered
| venting has been judged unsafe by all regulatory agencies outside of the United States.
|
| MR. CAMERON:  Thank you.  Thank you very much, Becky.  
|
| And we are going to go now to John Stobierski.
|
| MR. STOBIERSKI:  Good afternoon.  I would like to thank you, Mr. Cameron, Ms. Williamson
| and Ms. Hurley for your presentations and for running a very good, and informative and fast
| paced meeting, I appreciate it.  And I appreciate the presence and the diligence of your
| colleagues as well who are working on the relicensing of the Pilgrim Nuclear Power Plant.  I will
| try to be brief and not try your patience.  
|
| My name is John Stobierski, I am here representing the South Shore Chamber of Commerce,
| which is an independent association of 2,000 businesses, including health care and educational
| institutions and nonprofit organizations in the communities from Boston to Plymouth, we are the
| largest chamber of commerce in Massachusetts.  We are an association of business people
| who are committed to the economic health and the quality of life of the communities that we
| serve.  
|
| A few months ago, we invited members of our leadership to examine the issues surrounding the
| relicensing of Pilgrim Nuclear Power Plant and whether it was an issue that the chamber should
| get involved with, whether we should weigh in.  We reviewed the record of the Pilgrim Nuclear
| Power Plant and its 34 years of operation safely as a neighbor of ours, we examined its
| contribution to the economy of this region, the 500 people that it employees directly, the 130
| contract employees who serve at the plant and the economic offshoots of that employment
| base and of the businesses that do business in this region because of the presence of the
| plant.
|
| And they evaluated the plant in terms of our need as a region, as a growing region, one of the
| few growing areas in the Northeast, the need for diverse and reliable and affordable sources of
| energy.  The residents and the employers who are here, who may be moving here as this area
| grows, are deciding whether to make a long-term investment in our region and the status of the
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Pilgrim station is very important to those decisions.  Recently, a dozen and a half of our board |
members and other leaders of the chamber spent some time at the plant, these are folks from |
construction and engineering and manufacturing and environmental sciences. |
And I'm not going to represent to you that they conducted a thorough, top to bottom survey of |
every last square inch of the plant, but this was not some awed troop of Brownie Scouts either, |
these were skeptical business people who have an investment in this region and want to make |
sure that nothing they do or say jeopardizes the safety or the reputation of their employees, |
their neighbors in the area where they are invested.  After evaluating the plant and its |
contributions to our region, its economic impact, the employment base, its environmental |
record, the addition, the very critical addition that it makes to a diverse and reliable energy |
supply and the plant's presence and overall contributions to the quality of life in our region, our |
leadership voted, after a healthy discussion, voted and voted unanimously to encourage the |
Nuclear Regulatory Commission to approve in a timely fashion the full relicensing of the nuclear |
power plant. |

|
We are pleased to have this safe, secure, reliable source of power and its significant beneficial |
contributor to the employment base and to the overall economic well being as part of our region |
and we thank you very much. |

|
MR. CAMERON:  Thank you very much, John, for those comments.  |

|
We are going to go to Malcolm, Mr. McNaught.  Is Malcolm McNaught still here?  |

|
Okay, Pine duBois?  And Pine is from the Jones River Watershed Association.  And then we'll |
go to Ben Morgan and then to Heidi Mayo from Pilgrim Watch. |

|
MS. DUBOIS:  Thank you, hi.  I am from the Jones River Watershed Association, which the |
Jones River is just a few miles north of here and drains as the largest river into Cape Cod Bay, |
and I'm here to just preview, I guess, my comment that I hope to make in writing prior to the |
deadline with some others who are concerned about the aquatic and marine habitat.  And |
although I share concerns of many of the other residents regarding the safety and what we |
were just previously talking about, I'm not going to address those now. |

|
As far as the impact analysis, we do continue to be extremely concerned about the fisheries |
that inhabit Cape Cod Bay and in particularly the estuary of the Jones River which are in sever |
decline.  We have concerns about the methods and approach and the limitations of the |
approach in the document, although I do admit that I found the document extremely interesting |
and informative reading.  However, because the populations of herring, Alewife, Rainbow |
Smelt, Shad, American Eel are all in severe decline in the Jones River and elsewhere on the |
Atlantic Coast region, I believe that even the assessment of moderate impact is inaccurate, and |
that continued impingement and entrainment of these types of species on the Pilgrim intake |
screens is severe.  And that even though I understand from the document that the NPDES |
permit will consider modifications to that intake, it's my opinion, and we will comment this way, |
that there should be no relicensing certainly without considerable modification to the intake and |
discharge structure that provides cooling water to the plant. |
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|
| I think this is an extremely significant and difficult proposition, I believe it deserves attention that
| should have been given to it a long time ago.  I believe that the monitoring that has been done
| since 1972 certainly has made that clear and I'm sorry that the industry has waited until the
| NPDES renewal to begin to address it.  
|
| In addition, I think that there needs to be some consideration given to the facts of global
| warming, I was interested to read in the report that Pilgrim made an attempt to deepen the
| intake channel because they wanted to get the water cooler and that effort failed.
|
| I think, in general, the ocean is getting a little warmer, certainly the bay is getting warmer, and I
| believe that it is in part getting warmer not only because of global influences but because there
| is a continual daily thermal discharge of superheated water from the plant as a result of the
| cooling function.  And that the documents do not consider the impact of that general warming
| upon the bay, upon the essential fish habitat and upon the species that live there, and I think
| this was a flaw in the supplement and I believe that it should be corrected in the final, that the
| warming of the bay waters has to be considered.
|
| What was considered was the shock to the species, in terms of the discharge and I believe that
| the report basically says, well, a fish can swim away from superheated water, and while I
| believe that's true, I think if the general warming pattern is there, then we are kind of --.  Like us
| in this room, we are sort of all stuck with the environment that we happen to be in at the
| moment and if you can't get out of it, you have to suffer the result.  That is what's happening to
| our marine fisheries, and there is a bigger impact than locally to Pilgrim or locally to the Jones
| River, and we have to pay attention to that and we cannot delay that attention any longer,
| anymore than we can delay the attention given to some of the other concerns.
|
| Cape Cod Bay is an ocean sanctuary under Massachusetts state law, that wasn't mentioned in
| the report.  It is a violation of state law that anything effect a habitat and I think that that would
| mean that the fish species considerations has to be broadened and it certainly has to include
| such species as shad and as the American Eel, and perhaps even the Sand Tiger Shark which
| again wasn't mentioned in the report but is not only becoming more of a species of special
| concern, it also is becoming more frequent in our waters or it appears to be so.
|
| Part of my problem is that I, like you, didn't grow up an environmentalist, I became one because
| of staring at the river.  So, as you look at these things, you see more and then once you see
| more, you start to see less and that becomes a problem.  We are starting to see a lot less
| native species and a lot more altered species and this is not good for us in the long run, we are
| also seeing entrained in the system the American Lobster, this is a commercial fishery also and
| that deserves more attention, I believe, than in the report.
|
| I'm concerned about the method of approach in monitoring, I would like to talk to Earth Tech a
| little bit more about this, but I understand that a lot of the monitoring happens post sweeping of
| the screens and I think there is probably an impingement and an entrainment factor that
| happens when we are not looking and that there needs to be --.  I at least need more
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understanding of that and a complete listing of the 77 species that are impinged and the 66 |
species that are entrained so that I can help evaluate what these impacts are going to be. |

|
On two other subjects, one was there was an assessment of social justice, I believe, and by |
way of that an assessment of our drinking water supplies, and there was a listing of some |
typical water withdrawals, none of them exceeding two million gallons a day, and I do want to |
point out that at the ten mile limit is Silver Lake which supplies ten million gallons a day to the |
Brockton water supply system in the City of Brockton, which is a social justice community, and I |
do not believe there has been monitoring of Silver Lake, although I could be wrong, regarding |
emissions and those kinds of long-term impacts. |

|
And lastly, the alternatives section discussed wind, it dismissed hydro power and although I'm |
not an advocate for damming our rivers and increasing hydropower, I would be curious to see |
an alternatives analysis given to the tidal usage of the Cape Cod Canal.  |

|
Thank you. |

|
MR. CAMERON:  Great, thank you.  Thank you for those comments, Pine.  |

|
And we are going to go to Ben Morgan next, Ben? |

|
MR. MORGAN:  Good afternoon.  I, like the last speaker, am going to be talking about some |
marine species, pretty much on the Winter Flounder is the only one that I'm an expert on or I |
consider myself an expert on.  My name is Ben Morgan, I live in Chatham, I used to be a |
fisherman, now I'm currently an owner of a fish hatchery, the fish hatchery is for Winter |
Flounder.  Winter Flounder, as previous speakers have talked about, have been deemed a |
moderate, I think I have the right terminology, a moderate impact instead of a small impact, |
meaning that there has been some mortality associated with Pilgrim's activities. |

|
So about eight years ago people from Pilgrim and myself had worked on how to possibly make |
that a small impact, meaning how do you deal with this problem of killing Winter Flounder or |
impinging Winter Flounder?  Basically, since eight years ago, we've been taking adult Winter |
Flounder that are natural wild stocks and spawning them.  And in that process, we've basically |
reproduced 33 millimeter hatchery fish, which would be the same as a wild fish, and placed it |
out into our harbors very close to us right now, and done studies to see how they survive and if |
it is possible to replenish the stocks by use of hatcheries for mitigation. |

|
And over the past eight years, we have compiled a whole bunch of data, nothing seems to be |
negative, everything seems to be showing that, at a larger scale, you could make this problem |
mitigated by the use of hatcheries, making it a small impact that Entergy has or even a no |
impact with Winter Flounder, I know nothing about the other ones.  Basically, I can support that |
idea with the idea that aquaculture of hatcheries have been used for decades with replacing fish |
stocks, this has, we have seen this work with shellfish in Massachusetts and all kinds of other |
fisheries around the world. |

|
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| The potential benefit to this being used as a mitigation tool would be to the community, giving
| jobs to the hatchery and also giving more fish for the fishermen to catch.  In conclusion, I
| basically believe that Pilgrim could have no impact on the Winter Flounder population, in my
| mind, by use of hatcheries and that the benefits could really be to the communities, to the
| fishermen and also for jobs.  I think that if we, if the number of hatchery released fish was
| increased, that they wouldn't have a problem to augment any potential problem associated with
| Winter Flounder.  
|
| Thank you, have a good day.
|
| MR. CAMERON:  Thank you, Ben.  
|
| We are going to go to Heidi, Heidi Mayo, and then to Arthur Gast.  Heidi?
|
| MS. MAYO:  I would like to address the issue of Pilgrim's impact on public health, I think the
| commission has a responsibility to look at site-specific information on this issue.  Thyroid
| cancer and thyroid disease are clearly radiation-linked, radioactive iodine released from
| reactors is drawn into the thyroid, often resulting in cancer and thyroid disease.  Examples of
| widespread increases in thyroid cancer has occurred in the communities around Chernobyl, and
| Marshall Islands and Hanford, another example of this type of increase occurred right here near
| Pilgrim.
|
| As a result of radiation releases in the early and mid `70s and some really big ones in June of
| 1982, cases of thyroid cancer and leukemia in the surrounding area were significantly elevated. 
| Recognizing the effect of Iodine 131 on the thyroid, the NRC has implemented the Potassium
| Iodide Program.  I have a box in my cellar for my family but I don't need it, since they weren't
| offering back in 1982 and now I don't have a thyroid anymore.  So the draft statement that there
| have been no health effects here is very incorrect.  
|
| In his report to the Southeastern Massachusetts Health Study Review Committee in 1992, Dr.
| Richard Clapp, former director of the Massachusetts Cancer Registry, presented a graphical
| assessment showing elevated cases of leukemia and thyroid cancer in the towns closest to
| Pilgrim during the period of `82 to `89, a second graph depicted the pattern of thyroid cancer in
| the same set of towns, it shows a peak in the years 1987 and 1988, the year I was diagnosed. 
| These patterns of cancer incidents are consistent with the predicted health effects of the
| radiation released in the early 1980s.
|
| Additionally, the Massachusetts Cancer Registry for the years 1998 through 2002 shows a
| continuing increase of leukemia and thyroid cancer around here.  No one knows exactly how
| much radioactive iodine has been and is being released from Pilgrim because there is not
| adequate monitoring or reporting, we don't know, I mean we do know that large releases were
| measured in the `70s and `80s but today no one knows what's coming out of the plant.  If this
| plant is relicensed as is, we will never know, the least we should have is adequate real-time
| monitoring and reporting displayed in all communities as part of the public record.  
|
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Since the NRC recognizes the dangers of Iodine 131 to our health and Pilgrim has indeed had |
a negative impact on public health, this case should require a site-specific review as part of the |
renewal process.  |

|
Thanks. |

|
MR. CAMERON:  Thank you, Heidi.  |

|
Arthur? |

|
MR. GAST:  I had originally planned to come here tonight, I have a position regarding the |
station, I am a former member of the Nuclear Matters Committee, I was among the group that |
volunteered two years ago when the original committee all, for some reason, all resigned and I |
didn't understand it.  I started reading the articles in the paper and letters to the editor from |
some of the employees who are presenting information here today and because I have a |
nuclear, and engineering, and construction and industrial background that goes back 50 years, |
I hate to say because that doesn't make me young, I thought that I ought to come down and |
offer my services to the selectmen to give a little balance to this. |

|
I figured that the replacement committee would all be rabid anti-nuclear people and I was |
wrong, the people who volunteered was probably the finest group any small community in |
America could put together.  We had a consulting meteorologist, we had two medical people, |
including the head of nuclear medicine at the local hospital, we had two nuclear engineers who |
had extensive background, including at the plant, who are no longer at the plant, just a |
tremendous number of people with very good experience. |

|
Now I resigned a year ago, January 4, 2006, and I sent the board of selectmen my resignation |
and I offered my own positions because they didn't get into our reports, for reasons I don't want |
to get into now.  But here it is, I'll just read it exactly as I sent it to the selectmen a year ago.  I |
support Entergy's intention to apply for an extension of its NRC operating license beyond the |
current 2012 expiration date.  My reasons are, one, this is hardly a new or dramatic change, it's |
the very same plant that's been operating quietly, safely and efficiently, largely out of view, |
having no massive cooling tower or towering smokestack, which some people want to change, |
for 33 years without major incident, the plant appears to be well managed and maintained and |
protected. |

|
The plant produces a significant portion of our area power requirements that would otherwise |
need to be imported at far greater cost and environmental impact by fossil fuel-fired and |
generating plants burning scarce and costly natural gas or coal and oil with their negative |
environmental impacts or importing scarce and expensive Canadian hydro power.  |

|
Three, it produces no discharge of carbon dioxide greenhouse gas, nitrous oxide orange plume |
like the oil-fired plant down on the canal, sulfur oxide precursors of acid rain or mercury |
emission to enter the seafood chain as from coal-fired plants. |

|
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| Radioactive discharge from vent stacks is negligible to nonexistent, as measured by on-site
| monitors meeting regulatory requirements.  No shipment and unloading of heavy fuel, oil or
| LNG impacts our local area.  While nothing involving terrorism is 100 percent predictable, the
| often cited vision of a 9/11 style aircraft attack is virtually precluded by the design and layout of
| the critical plant elements and surrounding structural supports.  Similarly, the notion of a
| frogman entering through the sea water inlet canal and the massive centrifugal cooling water
| pumps without being homogenized is ludicrous.
|
| Five, no verifiable health impact has been detected or certified to have resulted from the plant's
| presence or operations.  
|
| I'll just add to this our committee had Dr. Sid Nuremberg and the head of nuclear medicine at
| the hospital, came in with boxes of supporting evidence to say while there were spots of cancer
| in the town, the type of cancer caused by nuclear radiation is virtually nonpresent.  
|
| Number six, there is no free lunch to fill our national and regional energy needs.  I've been
| involved with these alternative energy things that came up and all through the last 30 years,
| massive federal funding of alternative energy, coal gassification, shale oil retorting, solar
| energy, wind power or fuel cells have not brought significant power to our electrical grid in over
| 30 years of technological effort.
|
| Opposition to oil production off-shore and on federal lands with no added refining capacity since
| the mid `70s has left us dependent on insecure foreign sources, and I feel that as much as
| anybody, I was designing refineries back in the `70s and there were no more to design.  Failure
| to extend Entergy's operating license leaves the town with problems, if not the responsibility of
| removal of a derelict plant and related transmission lines and equipment.  
|
| Questions regarding spent fuel, security and the impact of revenue lost from jobs and support
| revenue disappearing and disposition of the plant's acreage to new uses, condos.
|
| Much of the foregoing is based upon my career-long experience with a multitude of
| technologically advanced industrial plants worldwide of the size, complexity and age at least as
| great as the Pilgrim station.  
|
| Respectfully submitted.  That's all I have to say.
|
| MR. CAMERON:  Thank you, Arthur.  
|
| Did I get everybody who wanted to speak?  I know I went through all the yellow cards, at this
| point.  We do have, it's unusual, but we do have the luxury of having some more time, at this
| point, and I don't think we are going to have that luxury tonight.  And because Pilgrim Watch is
| the major group concerned, I'm going to ask Mary Lampert whether she could use ten more
| minutes to go over your comments?
|
| MS. LAMPERT:  At least.
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MR. CAMERON:  Okay.  Well, there will be some, there will be some limit, but Mary Lampert |
and then I want to ask the NRC staff to address a couple points.  |

|
Mary Lampert? |

|
MS. LAMPERT:  Yes.  I covered health, the second area of interest I would like to talk about is |
the section postulated accidents and I stated two factors that had to be factored in here, one |
was the decision of the 9th Circuit Court in California and also a proper reading of Section 5 of |
the GEIS.  There is new and significant information regarding postulated accidents that was not |
considered.  If considered, nobody could conclude that the result would be small.  Important to |
consider, but it was neglected, was the issue of security, there is site-specific information that |
you have to consider. |

|
First, vulnerability, what type of protection do they have?  There is no protection from an air |
attack and despite the previous speaker, a helicopter loaded with explosives could cause a |
severe accident targeting spent fuel, targeting the switch yard, targeting the control room, we |
don't have to go on, it's an undisputed fact, they are not built to resist an air attack.  Security |
from the water is virtually nonexistent, there are buoys which are floating no trespassing signs, |
period, explosives can be put up into the canal, that is why Homeland Security recommended a |
grate for Millstone, which they turned down. |

|
Also, from a land attack, there is no effective security, they are dependent upon outside security |
arriving.  However, the OSRI mock attacks have demonstrated that a force can do the job, hit |
the target sets in about three minutes, no way the state police, etcetera, are going to get there |
in three minutes.  And neglected and what should be included is the spent fuel pool as being a |
serious target and a target of serious consequences, which Section 5 discusses that you focus |
on consequences.  The new and significant information is the National Academy of Sciences |
spent fuel vulnerability study where they identified reactors that have the spent fuel pool located |
in the attic of the reactor, as Pilgrim, are especially vulnerable to attack. |

|
This has gone into the dangers of densely packed pools, like Pilgrim, that are inside the main |
reactor building, outside primary containment at the top.  In the Massachusetts Attorney |
General's motion to intervene, there is an attachment by Dr. Gordon Thompson, again new and |
significant information, that discusses the danger of a highly, densely packed spent fuel pool, |
fire and what the consequences would be.  Again, to remove this from discussion of postulated |
accidents is ludicrous.  |

|
Then, by not looking at these issues, you do not come up with then, an analysis of mitigation |
which clearly, for spent fuel, as put forth in the attorney general's motion, would be to analyze |
the effect of having a lightly packed spent fuel pool and putting the rest into secured dry-cask |
storage.  Also, an analysis should be required of the recommendations in the National |
Academy's study such as what fact an analysis would be the effect of, reconfiguration of the |
pool?  What realistically is the effect of the firehose brigade, etcetera, so we can have a true |
analysis. |

|
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| This moves into the severe accident mitigation analysis which the draft decided was, the
| analysis was sound which, again, if you really looked at it, you could not come up with that
| conclusion and I hope they will look at it more seriously again.  The licensee, the applicant,
| used the MACCS II code, they are not restricted, by the way, of only using that code, but what
| is important is what goes in, what are the variables, the input data, because obviously that
| would effect the analysis of what the consequences are and the input data clearly is lacking.
|
| For economic data, they put in the average property value of farm and non-farm property, they
| did not look at, for example, the added value of an ongoing business enterprise, clearly a
| manufacturing plant is valued at far more than the bricks and mortar that go into it.  In doing an
| analysis of alternative sources of energy, there was an analysis of historic, you know, value of
| the area and what the impact would be, but it is not in the SAMA analysis for Pilgrim.  Clearly
| because this area has such great historic value, also clearly because of our beautiful seaside
| location, that impacts and raises the values of our property.  Tourism is here because, not to
| come to these meetings, obviously, but because of the history that's here, because of the
| seaside location and that would be gone and has to be factored in.
|
| Not also considered properly were two emergency planning variables, one, evacuation delay
| time which is, in English, notification.  They stated that the public would be notified, at max,
| within six hours, that makes assumptions which aren't true, that sirens can be heard inside the
| houses, which they can not be heard inside.  What about an accident happening at night? 
| What about the fact that some sirens are not going to operate?  You cannot expect part of the
| fire or police department and DPW to cover over 125 square miles to notify people who are
| doing different things, clearly this is just, that people will be ready to get out of here in six hours
| is unrealistic.
|
| Evacuation speed, again, a very unrealistic time was put into the formula because it had faulty
| emergency planning assumptions, they overlooked, for example, the shadow evacuation. 
| There is an assumption that everybody outside whatever the zone is is going to stay home and
| go about their business, we know, from Three Mile Island, we know from telephone surveys that
| were done after that people outside the ten miles, people close to Boston will be hitting the
| road, putting a cork, so to speak, in the bottle, so that people here are not going to be able to
| get out in the timely manner that was assumed.
|
| We also know that there is nothing magic about the ten miles, so the evacuation speed is how
| long it's going to take to get from, let's say, my house in Duxbury to just a little bit past the
| magic ten miles in Marshfield.  Again, we know from the Sandia National Labs studies, we know
| from study, after study, after study that there is nothing magic about the ten miles so to assume
| the consequences end at that point and we can call an evacuation successful once you cross
| the ten miles is patently absurd.  
|
| And so because of the problems with the severe accident mitigation analysis, what it does is
| falsely minimize consequences so the cost of mitigation seems not necessary, as described for 
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the direct torus vent system, and we could go through many other mitigations that should be |
relooked at, but the key is you have to do an honest analysis to begin with, which was never |
done. |

|
The next area was nonaccident view to radioactive waste.  Again, small impact, how can there |
be a small impact?  Because, number one, when you are looking at spent fuel, it is assuming |
there is validity to the fantasy of the Nuclear Waste Confidence Act, that somehow Yucca is |
going to be there, or a radioactive waste fairy is going to come or God knows what they are |
assuming.  But we know reality and one of the NRC commissioners was quoted in all the |
papers yesterday, Commissioner Merrifield, that he has no confidence in Yucca and that we, |
essence, should start again from zero.  So, without looking at and providing a plan of what |
people are going to do with this high level waste, how can one say then that there is no impact? |

|
The same could go for low level waste, low level waste is a misnomer because it is everything |
but the spent fuel and it can have some highly toxic and long-lived radio nucleates in it.  Entergy |
is a major producer of this stuff, the new and significant information that was overlooked was |
that Barnwell, South Carolina, which takes our waste, has said by June, `08 the door is shut, |
also they say in the draft that they have confidence that other sites will be built.  That's baloney, |
there has been millions of industry money spent to try to find a site in Illinois, etcetera, etcetera, |
etcetera, and no new sites have been built because nobody wants it. |

|
Massachusetts had the beginnings of a search in the `90s and they stopped looking, so what is |
going to happen to this?  Again, if it is the plan, if it is not realistically looked at and a plan is not |
put forward, you cannot analyze it and say it's going to be no problem.  And so what we will |
have on our eroding coastline on Cape Cod, subject to increasing storms from global warming, |
etcetera, etcetera, etcetera, turning into a high level and low level radioactive waste dump until |
my kids are my age.  This has to be analyzed and faced honestly, okay? |

|
The next issue that I would bring up-- |

|
MR. CAMERON:  Mary, could you just make this the last one? |

|
MS. LAMPERT:  Yeah.  Is, if you are talking about waste, is transportation.  Again, the |
transportation, God knows, let's pretend that there will be a Yucca or there will be someplace to |
put the stuff, then the issue is how is it going to get there?  The draft brightly says impact small, |
how do they know it's going to be small?  A, what's the plan?  I've read the plan in DOE and |
apparently 24 barges are going to South Boston to be put on a railroad to go through like |
Chicago, does anyone in their right mind think this is going to happen when one of the casks |
per barge has 40 times the radiation in the Hiroshima bomb?  |

|
Do you think Cohasset, Hingham, Senator Lynch, how about the people in South Boston?  He |
will be lynched, but the point being that these issues have not been looked at seriously because |
of my general comment in the beginning, that the draft is playing games by pretending that |
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| rules, policy that the NRC has are real and that because the plan is there and it's going to
| happen that we don't have to worry about it so it's significance is small.  But we are not dealing
| with, we shouldn't be dealing with fiction but, in reality, when you read this, that's where this
| belongs.
|
| Again, thank you, Chip.
|
| Transcripts of the Evening Public Meeting on January 24, 2007, in Plymouth,
| Massachusetts
|
| [Introduction by Mr. Cameron]
| [Presentation by Ms. Williamson]
| [Presentation by Ms. Hurley]
|
| MR. HAYNES:  I'm Bob Haynes, President of the Massachusetts AFL-CIO, I represent 400,000
| working families here in the Commonwealth of Massachusetts and I get to do testimony at the
| statehouse and occasionally at Congress or whatever.  
|
| And I have to say, first of all, you guys are all workers and I've never been at a hearing where
| people ask questions and then people that were sent here to answer them answer them, so I
| congratulate you all.  This executive summary, this impact study is a terrific piece of work.  It's a
| little too comprehensive for me, but I congratulate you for your good work.
|
| I'll try to be as brief as I can.  Obviously I'm here to say that we need this power--
|
| MR. CAMERON:  Would it help you, you can come up here and you can just put your notes
| down, it may be easier for you.
|
| MR. HAYNES:  We obviously need this power, it's reliable, it's safe, it's low cost.  We need the
| Pilgrim Nuclear Power Station.  We frequently hear in Massachusetts that we are losing
| population, we are losing jobs, especially young people, to other parts of the country where
| work is more plentiful and cost of living is lower.  The consequences of loss of the people and
| loss of jobs means the rest of us need to pick up a higher proportion of those costs here in the
| commonwealth.
|
| And one of the big costs, one of the big cost drivers in the Commonwealth for families obviously
| is higher energy cost and one way to stem the tide, if you will, is to keep Pilgrim open and in
| operation.  Pilgrim provides some of the lowest cost and most reliable power available on our
| grid and another price contributor is the demand for electricity in Massachusetts is growing, but
| new supplies are not.  If you are in some of our urban areas, there is a tremendous amount of
| growth taking place, some major buildings being constructed across this commonwealth.
|
| And when you take a look at the new economy here in the Commonwealth of Massachusetts,
| biotechnology, health care, computer technology, developers, all require vast amounts of
| energy to supply the laboratories and the life saving medical equipment, clean rooms and data
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centers.  Obviously working families here in this Commonwealth need these industries in this |
new economy to thrive.  Massachusetts has gone through a tremendous transition in the last |
ten years from a manufacturing-based economy to this sort of new age economy, if you will. |

|
We need the energy produced at Pilgrim for our necessities and for those new technologies |
that become staples to our way of life.  We need nuclear power here in the Commonwealth, we |
need Pilgrim for three reasons pretty simple to me, as a representative of 400,000 working |
families in the commonwealth.  The three reasons are jobs, jobs and jobs.  We are talking |
about losing 700 good jobs here at the station, including 400 union workers, and I will say about |
the 400 union workers that they are highly trained, highly skilled, incredibly experienced |
professionals that are hard to replicate in this economy and we don't want to lose these good |
jobs. |

|
These workers keep Pilgrim Nuclear Power Station safe, and productive and to not renew this |
license would be to displace them and that would jeopardize our energy supply, hurt our local |
economy and devastate their families.  There is an obviously economic impact, $135 million in |
annual economic activity.  A very significant fact is that the Pilgrim plant purchases services |
from more than 75 Massachusetts companies, so you can see that the spread of that economic |
impact is dramatic here. |

|
Let me just close, let me just be as brief as I can here.  |

|
From a regional economic jobs and quality of life standpoint, we need both the electricity and |
the jobs that Pilgrim Nuclear plant provides.  If we know that the plant is safe, which it is, if we |
know the workers are experienced and skilled, which they are, if we know these workers need |
these good jobs, which certainly they do, if we know the power is produced at low cost and is |
indispensable to our grid, which is true, if we know the contribution Pilgrim makes to the state's |
economy are immeasurable and irreplaceable, which they are --.  I lost my fourth page.  Then |
there are no reasons why the Pilgrim Nuclear Power Plant should be denied license renewal but |
rather a host of reasons why it should be allowed to continue being a key focal point of our |
energy and economic future. |

|
And I want to say, you know, that this is a wonderful opportunity, this civic engagement, the |
opportunity to speak in public about things that are so important to us and for somebody that |
has represented workers for 30 years here in the Commonwealth of Massachusetts, this is a |
good example, a good relationship with the company, and the union and the workers, doing |
good work for the community, so please relicense the Pilgrim Nuclear Power Station for the |
benefit of the community.  Thank you very much. |

|
MR. CAMERON:  Thank you.  Thank you, Bob, for those comments and also your remarks |
about the meeting. |

|
And we are going to go to Gary, Gary Sullivan.  And Gary, why don't you just come right up |
here, thank you. |

|

NRC-Pilgrim's Final Supplemental 
 Environmental Impact Statement

Exhibit No. NRC000002 
Pilgrim LR Proceeding 
50-293-LR, 06-848-02-LR



Appendix A

NUREG-1437, Supplement 29 A-224 July 2007

| MR. SULLIVAN:  Thank you.  I'll wait until I get to the mic before I say anything.  I have no idea
| what that guy was saying on his way up there, but let me just thank him for taking all of my
| speech, President Haynes.  
|
| My name is Gary Sullivan, I represent the workers at Pilgrim Nuclear Power Plant, I'm very
| proud of those workers.  I'm going to be very brief here.  
|
| In my opinion, this is a no-brainer, jobs are so important.  We represent not only the workers at
| Pilgrim Power Station, we represent workers at fossil plants up in Cambridge, up in Everett, in
| South Boston, in Charlestown, in Weymouth and I could tell you the training that the people
| receive down at Pilgrim to run that plant is second to none, I have never seen anything like it.
|
| I can also tell you that the majority of my members that work at that plant live around the plant,
| which says something.  They are proud of what they do there and they feel completely safe with
| themselves and their family, that is quite a statement.  Over 85 percent of them live in Plymouth
| and Barnstable County.  Now it was spoken earlier about the energy situation, especially here
| in the Northeast, and I can tell you that we are, we are very close to being in crisis here in the
| Northeast when it comes to power. 
|
| With the growth in demand of electricity and the lack of generation, I think it would be not only a
| disservice to the workers and the community that would be hurt by this closing or non-renewal
| but it's a disservice as well to the energy grid and the fact that getting alternative energy
| sources like wind power.  I mean if we are having trouble with wind power and new alternative
| sources, we cannot discard a source and a resource like Pilgrim Nuclear Power Station.  
|
| So I just want to say, in closing, I think we have an obligation to our society and the fact that
| this power is needed on the grid.  I think we have an obligation to the community that it serves
| and the fact that the people that work there thrive in the community.  This plant exudes
| community involvement, I mean you cannot get a better example of how a business is helping a
| community.  
|
| So I hope I wasn't too long, that's all I want to say.  Thank you for your time and thank you for
| caring enough to be here for this issue.
|
| MR. CAMERON:  Thank you.  Thank you very much, Gary.  
|
| And we are going to go to Joyce, Joyce McMahon, next.
|
| MS. MCMAHON:  Good evening.  My name is Joyce McMahon, I am the Director of
| Communications for the Massachusetts Affordable Reliable Electricity Alliance, Mass AREA for
| short.  
|
| First, let me thank you for taking this opportunity to address the commission, we do appreciate
| your time.  Second, I would like to tell you a bit about Mass AREA and why we felt it was 
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important to be here.  Mass AREA is a diverse, state-wide group comprised of more than 65 |
labor, trade associations, businesses, including Entergy, educators, scientists, advocates and |
community leaders. |

|
Earlier today, we heard from some other Mass AREA members, which included the South |
Shore Chamber of Commerce and Massachusetts Associated Industries and tonight we heard |
from some of our labor groups.  As a group, we are committed to finding clean, low cost and |
reliable electricity solutions that benefit all of Massachusetts, it is an urgent public policy |
challenge.  We came together one year ago after several warnings were issued by the Federal |
Energy Regulatory Commission, ISO New England and others that energy supplies will be |
insufficient to meet peak demand as early as 2008 and that energy prices are causing hardship |
for the region's businesses and residents, especially the most vulnerable such as the elderly |
and low income populations. |

|
While Mass AREA's mission is brought in focus to include new electric generation in the form of |
renewable energy resources, improving the transmission infrastructure, developing new natural |
gas supplies and encouraging energy efficiency, Mass AREA and its members fully support a |
license extension for the Pilgrim Nuclear Power Plant.  On a typical day, Pilgrim station provides |
seven to nine percent of the Commonwealth's electricity.  Without it, Massachusetts and the |
region as a whole could face power supply shortages, including rolling blackouts, a lot sooner |
than predicted. |

|
Perhaps one of the most important issues that led Mass AREA to support a license extension |
for Pilgrim is the fact that the plant operates safely and continuously earns the NRC's highest |
safety rating of green.  We also know that NRC staffers are on-site at the plant each and every |
day overseeing operations and helping to maintain a safe and secure environment.  The |
production and distribution of electricity, whatever the source, is inherently a challenging safety |
issue, yet nuclear power has proven safe.  In 50 years of commercial operations, there has |
never been a radiological death at any U.S. nuclear plant. |

|
Mass AREA and its members are also comforted in the knowledge that Pilgrim's owners work |
diligently with state and local emergency officials, some of their programs include giving the |
local communities radio equipment so that they all operate on the same frequency and |
conducting extensive training sessions to make sure everyone is prepared in the event of an |
emergency, be it plant-specific or a natural occurrence such as a hurricane or a blizzard.  The |
real danger is a scenario that Massachusetts will face if the state does not have enough |
affordable and reliable electricity. |

|
Blackouts aren't simply an inconvenience or a temporary loss of business, blackouts cause |
death because people who are already frail and infirm can't get the heat or cooling they need to |
sustain life.  High prices are a danger too as they cause folks to curtail electricity use and again |
result in real life safety concerns and possible harm.  |

|
Over the past several months, there have been a few proposals for new power plants but most |
are small, still the largest proposal, Cape Wind, faces significant opposition and the smaller |
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| units have not even begun the very long siting process.  As such, it becomes even more vital
| that we maintain our current supply, including Pilgrim.
|
| Opponents of the Pilgrim Power Plant often say we would be better off if the generator was
| decommissioned.  However, the baseload power that would replace Pilgrim would most likely
| come from sources that are more expensive, far more polluting or both.  At this time, wind and
| other renewable energy technologies simply cannot generate the massive baseload power that
| would be needed were Pilgrim to cease operations.  Moreover, the electricity that Pilgrim
| supplies is created without generating any greenhouse gas emissions and therefore it does not
| contribute to global warming.
|
| Pilgrim also mitigates the production of hundreds of tons of sulfur dioxide and nitrogen oxides,
| chemicals which are harmful to human health, especially among children and the elderly, these
| health and environmental benefits alone are enough argument for renewing Pilgrim's license to
| produce power.  From an economic standpoint, since the owners of the plant sell their power
| through long-term contracts and not on the volatile short-term market, the power produced at
| Pilgrim is much lower cost than the regional average. 
|
| Massachusetts ranks fourth in the nation in terms of highest electricity costs, couple that with
| our high housing and health care costs and it becomes even more important to maintain
| Pilgrim's very reliable, low cost electricity so that we don't continue to have an exitus of
| residents and businesses from our state who can no longer afford to live or work here.
|
| Speaking of work, Pilgrim is also an important source of jobs, it has more than 700 permanent
| full-time employees, most of whom live in Plymouth and the surrounding communities, indeed
| Pilgrim supports the local economy to the tune of $135 million annually in local economic
| activity.  Though the draft environmental impact statement noted a moderate socio economic
| impact should the plant cease operations, we believe those who would lose their jobs would
| face large economic and financial loss.
|
| In summary, Mass AREA has weighed all of the environmental, economic and energy supply
| traits of Pilgrim, particularly its long record of safety, and concluded that the Pilgrim Nuclear
| Power Plant is vital to the region, state and local community for three reasons.  First, its
| environmentally sound operations; second, its economic contribution to the local community
| through the provision of jobs and purchase of goods and services; and third, its provision of
| reliable, low cost electricity.  Mass AREA encourages the NRC to grant Entergy's Pilgrim station
| an extension of its license so that it can continue to safely operate for an additional 20 years.
|
| Further, we urge the Atomic Safety and Licensing Board to consider the Pilgrim related matters
| before it as quickly and expediently as possible while the license renewal process takes its
| natural pace. 
|
| Again, thank you for the opportunity to speak with you tonight.
|
| MR. CAMERON:  Thank you very much, Joyce, and thank you again.  
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|
And we are going to go to Mary Lampert, at this point. |

|
MS. LAMPERT:  Yes.  The NRC staff improperly concluded the cumulative impacts would be |
small, the analysis was improper for the following reasons.  First, they ignored or misinterpreted |
new and significant information pertaining to Pilgrim that has occurred since the generic |
environmental impact statement was written in 1996.  For example, the health impact was |
determined to be small because they misinterpreted that National Academy's BEIR 7 by saying |
the recent report was very, didn't differ, differed very little from the previous.  |

|
In fact, it stated that the incidents of cancer would be a third higher than previously thought, that |
women were 37.5 percent more likely to get cancer, that workers exposed to the allowable |
maximum dose, one in four would get cancer.  Also, they ignored in the draft the continued |
pattern of increased radiation-linked diseases.  A look at the cancer registry by the former |
founder and Director of the Massachusetts Cancer Registry and a professor at Boston |
University has seen a continued increase, elevated levels, of thyroid cancer, leukemia, multiple |
myeloma, prostate, to name a few. |

|
They also misinterpreted the Southeastern Massachusetts Health Study, the state study that |
found a fourfold increase in adult leukemia.  And I understand they now appreciate that they |
misquoted or misunderstood and will be going back to DPH, the authors of that study and the |
assistant commission have held, have stated equivocally, and I will include their e-mails and |
correspondence in my written testimony, that they stand behind that study.  |

|
The second reason that the draft found small impacts results from incorrectly assuming the |
current NRC regulations, many of which are written in the 1970s are, a, they are being met by |
the licensee, and that these regulations themselves reflect current realities and are indeed |
protective of public health and safety, so they more or less put us in a catch-22.  An example is |
that the draft found spent fuel that would be half again, as much generated over the relicensing |
period was of small impact because of the assumption that this stuff will have someplace to go. |
Even Ed McGaffigan, a Commissioner of the NRC, said Monday the Yucca Mountain program |
is deeply flawed and that folks better start looking someplace else.  Also, another example |
would be they are assuming that the regulation that doesn't require monitoring wells on-site |
unless the water is used for drinking is satisfactory.  Clearly it is not satisfactory and it will not |
pick up leaks of contaminated water from buried pipes and tanks, for example, and the |
topography of the land is such that leaks, if they are there from either buried pipes or tank or |
from the waste that has been buried on site and denied, goes into the bay. |

|
Third, they regard the impact as small because they ignored the impact of spent fuel in |
postulated accidents and they ignored terrorism.  There are two significant factors that require |
them, before they move forward in this decision, to look at terrorism and also to look at the |
impacts of spent fuel in a postulated accident, one is the 9th Circuit Court decision in California |
that was asked to address the question whether the NRC need consider terrorism on licensing |
decisions under NEPA, they answered yes.  This process is a significant licensing situation so, |
therefore, this is a factor that has to be looked at.  The Supreme Court was asked by the |
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| licensee in California to review the case and they refused to do so, meaning they concurred.
|
| The second issue is involving spent fuel, spent fuel has to be looked at under the section of
| postulated accidents.  If you look at the GEIS, the GEIS or whatever, it says, it describes in
| Section 5 explicitly environmental impacts of postulated accidents, they define severe, they
| define accident and they don't limit either to the reactor.  They do this, however, in Section 6
| which deals with exclusively normal operations and that's where they say the spent fuel doesn't
| have to be considered.
|
| So, what does this mean?  All the new information that we have about the dangers of spent fuel
| storage at Pilgrim provided by the National Academy of Sciences, indicating that the way the
| fuel is stored at Pilgrim is among the most dangerous in the country, an analysis has to be done
| on the lack of security from an air attack, from water, land and then an analysis of the various
| mitigations to decrease risk such as a requiring a dense, a low density pool, secured dry cask
| storage, what about reconfiguring the pool?  What about alternative water, spray water
| systems?  This has to be analyzed and put forward.
|
| Because, which I find interesting, because they avoided talking about spent fuel, avoided
| talking about terrorism, this helps explain their conclusion that these alternative sources of
| energy, such as wind, solar, gas, etcetera, would have a greater impact, would be more
| expensive, would be all these other things.  Clearly, if you look at, if you factor in security, if you
| factor in waste, if you factor in a true analysis of consequence where the attorney general, for
| example, a report to him indicated a specific consequence analysis of a spent fuel accident of
| Pilgrim, that if 100 percent of the cesium 137 was released, it would bring about $488 billion in
| damage.  If ten percent of that were released, $105 to $175 billion.  If 100 percent were
| released, which is likely in a terrorist attack situation, 24,000 cancers, ten percent, 8,000
| cancers.  
|
| Now, seriously, who here is concerned about a terrorist attacking a wind farm?  So what if they
| did?  You would never have the consequences that we have here.  So, because nuclear has
| been described as cost effective, it's because these true costs are not put into play, it is the
| most heavily subsidized industry.  If you describe it as safe, as former speakers had, it's
| because you are not looking at what the consequences of either a reactor accident or of a
| spent fuel accident, God forbid, would be.  And if you are looking at is as safe, I think I've
| already covered that.
|
| And so, by continuing to ignore the realities, what we are doing is depriving ourselves in the
| future of a cleaner, safer and cheaper source of energy for ourselves and for the generations
| down the pipe.  
|
| Thank you.
|
| MR. CAMERON:  Thank you very much, Mary, thank you.  
|
| Bill Harris?
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|
MR. HARRIS:  Good evening.  I want to talk about the economic impact of Plymouth station. |
My name is Bill Harris, I'm from Duxbury.  I'm a local business owner, I'm also a concerned |
citizen.  |

|
I support relicensing of Plymouth station, nuclear power is the only viable long-term solution to |
our energy needs.  It's cost effective, it's reliable, it's clean.  Plymouth station is one of the |
largest local employers, it's one of the largest local industries, the majority of Plymouth station |
employees live in the county.  In addition to protecting land, making sizable charitable donations |
to local nonprofits, Entergy and Entergy employees pay taxes, taxes and fees that go to the |
local operating budget, the local schools, the local police and fire. |

|
Payroll at Entergy or payroll at the station is $55 million between permanent employees and |
contractors, that's $55 million injected into the local and surrounding economy, that's $55 million |
going into local shops, local restaurants and most important, our local housing market. |
Plymouth station is a valuable part of the local and surrounding community, I support the |
relicensing of Plymouth station. |

|
MR. CAMERON:  Thanks a lot.  Thanks, Bill. |

|
How about Brian?  Brian Thurber?  Brian? |

|
MR. THURBER:  Good evening.  My name is Brian Thurber and I work as the energy |
coordinator for Clean Water Action, Clean Water Action is a statewide and national |
environmental public health advocacy organization with roughly 33,000 members in |
Massachusetts.  Thank you to the commission for the opportunity to provide comment on the |
draft environmental impact statement, my comments will be extremely brief.  We strongly |
support the efforts and comments of Pilgrim Watch and the Office of the Attorney General of |
Massachusetts, among other groups opposed to relicensing of the Pilgrim Nuclear Power Plant. |

|
We concur with conclusions that the draft environmental impact statement ignores new and |
significant information and relies on incorrect assumptions about NRC regulations, as they |
relate to environmental and public health impacts.  The Pilgrim plant suffers from the same |
persistent problems of safety, security and storage as the nuclear industry in general.  |

|
Even within the narrow scope of this review of the impacts of relicensure, there are significant |
impacts that should be grounds for denying the extension.  Daily radiation releases, the vast |
amounts of radioactive waste stored indefinitely on-site at the plant, damaged fisheries and the |
risk of a terrorist attack are just some of the compelling reasons for letting the plant be |
decommissioned at the end of its planned life span in 2012. |

|
And just specifically regarding the comment about global warming that I believe Joyce |
McMahon made earlier, I just want to point out that, you know, studies have shown that the life |
cycle of creating electricity from a nuclear power plant is actually greenhouse gas intensive |
because you include the fuel processing.  |
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|
| And then also I just want to comment that I was surprised to see the broad-brushed conclusion
| that alternatives to relicensure have moderate to large impacts necessarily, I mean that's
| obvious of course with fossil fuel plants but with alternatives, including renewables but
| especially efficiency and conservation, it's very hard to argue that the impacts would be
| anywhere close to large in terms of negative environmental and health impacts and, when you
| are talking about cost effective, I mean that's obviously the way to go.
|
| Given the many unanswered or inadequately answered, inadequately answered concerns about
| the environmental and public health impacts of extending the life of this plant, we respectfully
| ask that the commission deny the relicensing of the nuclear power plant.  We strongly believe
| that this plant does not deserve another 20 years of operation and the South Shore and the rest
| of Massachusetts definitely does not deserve another 20 years of the impacts from this plant.  
|
| Thank you.
|
| MR. CAMERON:  Thank you, Brian.  
|
| Our next three speakers are Michael Scherer, Richard Rothstein and Bill Stone.  And, Michael?
|
| MR. SCHERER:  Good evening.  My name is Michael Scherer, I am a fish biologist and I was,
| until about a year ago, the President of Marine Research down in Falmouth.  
|
| About a year ago, Marine Research was acquired by a much larger environmental consulting
| company, Normandeau Associates, and I'm now a vice president of that company.  I've been
| working on fisheries issues at Pilgrim station for most of my professional career which has
| spanned about 32 years, so I can appreciate the amount of material that needed to be gone
| through to prepare the EIS.
|
| I will prepare detailed comments, but I wanted to offer a couple of short ones tonight and they
| concern the moderate finding that the plant would have a moderate, relicensing could have a
| moderate impact on the Winter Flounder population and also on the smelt population.  The
| moderate impact finding on Winter Flounder was based largely on what's called the equivalent
| adult model which takes numbers of eggs and larvae that pass through the plant and predicts
| how many adults would, could result from those based on many assumptions on their mortality
| rate.  It's a screening tool and it's not designed to estimate mortality rates.
|
| In 2000, 2002 and 2004 I was involved in what we call a larval transport study designed to
| measure how many Winter Flounder actually flow past the station in a typical spawning season,
| and based on that study, we estimated that much less than one percent of the Winter Flounder 
|
| larvae passing the station are actually entrained, so I would urge you to focus on that more than
| the equivalent adult model.  
|
|
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With regard to Rainbow Smelt, the moderate finding was based on numbers impinged, which |
average about roughly 1,500 a year, and all of those fish were attributed to the Jones Rives. |
There are approximately 21 Rainbow Smelt runs between Cape Cod and Boston of varying |
sizes and, since Rainbow Smelt is a coastal species, it seems unreasonable to assume that all |
of them come from that one system.  |

|
Thank you. |

|
MR. CAMERON:  Thank you very much, Michael.  And Richard, Richard Rothstein? |

|
MR. ROTHSTEIN:  Good evening.  I'm Rich Rothstein, I'm a Plymouth resident and I also am a |
member of the Town of Plymouth Nuclear Matters Advisory Committee, although tonight I'll be |
speaking on my own behalf.  |

|
And you've heard comments pro and con about the relicensing and my objective in joining the |
committee two years ago was to try to ensure that whatever decisions are rendered would be |
based on good science and engineering, not hearsay, rumors, innuendos, etcetera.  |

|
I'm a board certified consulting meteorologist and have been working in the environmental |
consulting profession for the past 35 years, was heavily involved with the design, licensing and |
operation of nuclear power plants domestically and internationally in the 1970s and became |
heavily involved with nuclear emergency preparedness planning programs following Three Mile |
Island in the early, during the early 1980s time frame. |

|
I'm going to limit my comments tonight briefly just to the adequacy of meteorological databases |
and models that were used for the off-site consequence analysis that was discussed in Chapter |
5 of the supplement EIS.  You'll note that in the appendices, that Appendix A, I believe, that |
contained comments from the scoping meeting, public scoping meeting, that took place last |
summer, there were a number of questions and issues raised about the adequacy of the |
MACCS II software code that was used for doing the air quality analyses, meteorological |
analyses for use in the studies. |

|
And I guess the response to those comments indicated that this would be addressed or |
discussed in Chapter 5, although I didn't see any simple or extensive discussion in Chapter 5, it |
just gave the results, so I would like to see Chapter 5 or somewhere in the appendices in the |
SEIS give a more in depth discussion of justifying the use of that type of code for purposes of |
the modeling and dose calculations for the off-site consequence analysis that went into the |
cost/benefit studies.  |

|
Now I know some of the commenters had referred to, and I'm not going to get too technically |
jargonny here, but Class A and Class B air quality dispersion models, and these are modeling |
concepts that the NRC developed back in the `70s and `80s time frame.  I'll just say that the |
MACCS II code is more like a Class A model, very simplistic, assumes straight winds, any given |
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| hour, and can be applied pretty quickly, and the Class type B models were never really fully
| implemented for use because they are quite cumbersome, expensive numerical models,
| needed a mainframe computer probably about half the size of this room.
|
| The good news is that, since the early 1980s, that modeling techniques have been advanced
| and models are a little simpler to apply, you can use some of these complex models now,
| variable trajectory wind flow models on a PC.  An example of these types of models can be
| found in 40CFR, Part 51, Appendix W, that's the OCPA's guideline and air quality models, and
| an example of a model that can be found there is the Cal-Puf model which can be applied for
| shoreline complex wind flow environments, such as those that exist in the Pilgrim region.
|
| And I realize this is not part of nuclear emergency preparedness planning, in terms of the
| relicensing, but those kinds of models can also be applied and adapted for use for operational
| studies and accident analysis studies, including the SAMA type of studies too.  And I brought up
| that model in particular because the NRC's contract, Earth Tech, was the, some of my
| colleagues who had worked at Earth Tech were involved with the development of that Cal-Puf
| model, so I know the folks from Earth Tech know what I'm talking about here.
|
| I'd just like to close to say that I would like to see NRC come up to speed, such as other federal
| agencies have had in the last decade or so, and use realistic, accurate modeling techniques for
| a number of different applications.  And I think the sooner this is done, the more credible and
| realistic the analyses will be and that will only help promote and advance perhaps the advent of
| even newer reactor technologies down the road, so things don't get delayed due to
| questionable analyses.  
|
| Thank you.
|
| MR. CAMERON:  Thank you very much, Rich, for those comments.  
|
| And Bill Stone?
|
| MR. STONE:  I'm a Plymouth resident and have been for 34 years, my wife and I and my
| children live in the town, my grandchildren live in the town. And as a resident of Plymouth, I
| know of no environmental problems that Pilgrim has created, according to what I've read from
| Mass DEP, the Federal EPA or the NRC.  I own a company that manages approximately $250
| million worth of real estate, my concerns, as far as the environment are concerned, is whether
| or not we are going to be able to replace the production, the electrical production, that comes if
| Plymouth is allowed to go off-line.
|
| One of my concerns is that Massachusetts is continuing to slip as an economic powerhouse,
| our young people are attracted to other areas.  We do know that they are leaving because there
| are lower costs for housing, for health care and for energy costs.  Businesses, such as mine
| and others, small and large, remain adversely affected by their monthly electric bills.  As a
| number of you are aware, we had deregulation in Massachusetts approximately six years ago
| and our firm has, for example, already taken advantage of every energy efficient program and
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product available for properties that we manage such as dialysis centers, women's health |
centers, breast care facilities, sewerage treatment plants and other residential properties that |
we manage. |

|
A number of businesses in Massachusetts, as we know and have enjoyed, have been engaged |
in research and development.  We also have to think about the simple things, such as how do |
our supermarkets keep our food from spoiling as far as freezers are concerned, which run 24 |
hours a day, all of us enjoy going to the ATM, getting money out 24 hours a day, these things |
have to be run on electricity.  We do have a number of hospitals that were in contact, they have |
inordinately high electric bills and most of them are operating, as we know, 24/7. |

|
All of us on the South Shore have enjoyed our way of life and I think we have to look at that as |
actually a result of cheap energy.  Deregulation happened for business in 2000.  In 2006, I've |
looked at my energy bills, as a businessman, and I'm sorry to say that I've watched, as I pay my |
bill to National Grid, that my kilowatt per hour cost has gone from 6 to 7 cents per kilowatt hour, |
to 2006, it's gone as high as 12 cents per kilowatt hour and, looking at the month of January, |
it's gone from 12 cents per kilowatt hour to 13.82 cents per kilowatt hour, that's a 17 percent |
increase this month. |

|
Now none of us probably should be alarmed, but what are we going to do when Pilgrim is off- |
line?  As we have heard and as we know, we have had problems approving the wind energy |
program in the, off the coast and I look at Pilgrim as a plant that actually produces electricity at |
a lower kilowatt hour cost to us than a number of other alternatives.  We cannot even approve a |
wind energy program when the Dutch have been using it for 800 years, we really have a |
problem and the problem is that we need to get beyond ourselves and we have to look at a |
situation where we have a reasonable cost of producing electricity and we have to be honest. |

|
The most significant accomplishment in Massachusetts, I'm sorry to say, in the last year, is |
young Joe Kennedy appearing on television thanking the, if you will, Communist leader of |
Venezuela, Hugo Chavez, for giving us free oil and lower cost oil to give to our poor and our |
elderly.  I think that we really have a problem if that's one of our most significant energy |
accomplishments in Massachusetts.  I do look at it as, and I've listened to a number of people, |
Pilgrim has produced jobs, the people that work at Pilgrim are our neighbors, we have been |
living with them for 35 years, there has been no issues.  We do have cost effective power, they |
live beside us, what's the problem? |

|
And my greatest concern is that we in the United States continue to slide in comparison to other |
countries.  We are looking at and we know from the Wall Street Journal that the Chinese are |
building 80 nuclear power plants, the French are building 20.  I would rather have my future |
depend on the United States Nuclear Regulatory Commission than thinking about the Republic |
of Korea or thinking about a third world country developing nuclear power.  I know the Nuclear |
Regulatory Commission has been criticized, I'm sorry for that, but obviously it's a great country |
and we can all disagree, but I think we all do finally agree that it is the best country around. |

|
|

NRC-Pilgrim's Final Supplemental 
 Environmental Impact Statement

Exhibit No. NRC000002 
Pilgrim LR Proceeding 
50-293-LR, 06-848-02-LR



Appendix A

NUREG-1437, Supplement 29 A-234 July 2007

| The people who built Pilgrim have done a better job, for example, that the Russians.  The
| people who maintain Pilgrim have done a better job than anywhere else, I think we have to
| recognize it.  I think we need to keep our children near us in Massachusetts, our grandchildren
| near us, and we now are dealing with the slow down, if you will, on the redevelopment of power
| plants.  I am concerned about the workers who do work at the plant, we do have 400 or 500
| families, I would be very sorry to see them go.
|
| And I think we need to deal with the realization in fact of what are we going to do in 2012 when
| we have rolling brownouts, when we have them adversely effect hospitals, nursing homes,
| dialysis centers, and places where we buy our food and live our lives?  We continue to slip
| because our costs for housing, health care and energy are not being replenished, we have to
| look at our situation realistically.  Over 100 years ago, we all dammed up our rivers and that
| was a pretty big economic and environmental impact because we needed to create power to
| create jobs to run our mills, our manufacturing plants, and that's a problem that hasn't really
| hurt us either.
|
| I think we are dealing with obvious technological advancements, we are dealing with people
| who care about how the energy is produced, who live beside the plant, who live in our
| neighborhoods and I think we need to recognize that Pilgrim should be relicensed.  Thank you.
|
| MR. CAMERON:  Thank you very much, Bill. 
|
| Our next speaker is Kevin, Kevin Craig?
|
| MR. CRAIG:  Thank you to the NRC for the opportunity to talk tonight, I'm going to try to limit
| my comments to what the NRC has done, what the staff have done specifically about the
| generic environmental impact statement because I don't think that this is an issue of whether
| the plant should be open or closed in the future, I think it's an issue of whether this statement
| has been adequately prepared, and whether all the issues have been adequately studied and
| whether there should be additional work done in terms of protecting the plant, so let's try to
| keep it at that level.
|
| I don't get this thing that's repeated often in the study which is there is no new information.  It's
| repeated in several sections that specifically concern me because I see new information and
| the two sections of the report where I don't see acknowledgment of new and significant
| information that concern me is, one, the section that deals with the environmental impact of the
| fuel cycle's radioactive waste and the second section is the environmental impact postulated
| accidents.  There are fixable issues here, even given the new information that I believe exists,
| but what the NRC needs to do, I believe, is expose these issues and then force resolution of the
| issues.
|
| And I believe that these issues are related to the aging process because they get worse as time
| goes on, the more that the plant operates, the worse they get.  I mean one could make an
| argument that these issues are related to the routine operation of the plant, but a circuit board
| that's routinely operating over a period of 20 years and as it heats, and gets hotter, and more
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brittle and eventually will break, something that happens in the spent fuel pool as a result of 20 |
additional years of operation that could increase the probability of an accident needs to be |
addressed because then I call it an aging issue. |

|
Now we might be splitting hairs in terms of the linguistics here, but here at are the two issues, |
one issue, the environmental impact of the fuel cycle's radioactive waste.  There has always |
been a question of what's the environmental impact of large amounts of stored radioactive |
waste as a result of Pilgrim's operation from the current license as well as the renewed license, |
and what I'm referring to is the vast amount of harmful waste that's produced, excluding the |
fuel, spent fuel waste and the fuel rods.  |

|
And the answer to this question has always been that it's satisfactorily addressed in these kinds |
of studies on a national level with scenarios that deploy off-site storage.  So we just get it out of |
Pilgrim, off-site storage facilities and the possibility down the road of a yet to be determined |
Yucca Mountain Site, which we heard discussed earlier, but I think there is new and significant |
information that hasn't been taken into account that sort of nullifies these answers and these |
ways of sort of pushing the issues aside.  |

|
First, we heard earlier about Yucca Mountain, it's not going to open as predicted for the |
disposal of the waste and I believe somebody said that one of the NRC commissioners is now |
acknowledging that.  I think that's pretty new information in my mind.  Certainly, if it ever does |
open, it isn't going to open as predicted, it's going to be a long period off which means you are |
going to have more and more waste stored up and it's going to have to stay on-site, I believe. |
Because of the second factor, this second piece of new information which is that an |
announcement has been made that there is going to be a closing of a key facility where this |
radioactive waste is dumped, that's a facility in South Carolina that's capable of taking this |
waste. |

|
This facility takes many classes of this waste, I guess this waste is broken up into four or five |
different classes, there is high level, there's mixed waste, and this plant takes it all or most of it. |
And these GEISs require that the analysis that the NRC accounts for the adverse impacts |
associated with this issue of radioactive waste and if no information is discovered in the GEIS, |
this is my understanding of the way this works, the generic environmental impact statement, |
then the issue is called settled, it's been settled at the national level and we don't have to deal |
with it here at Pilgrim. |

|
But if new information comes forward and it applies specifically to Pilgrim, which is what I'm |
contending here is that we've got the closure of these facilities, that's going to affect Pilgrim |
because we are not going to have a place to put this, there is no plan B here, then the issue is |
a Pilgrim issue and either the NRC or Entergy should acknowledge it and deal with it for the |
residents.  |

|
I'm a resident here.  By the way, Kevin Craig, I'm sorry, I didn't introduce myself.  Kevin Craig, |
resident in Duxbury.  I'm a member of the Duxbury Nuclear Advisory Committee, but I'm here |
on behalf of my neighbors and the citizens of this area. |

NRC-Pilgrim's Final Supplemental 
 Environmental Impact Statement

Exhibit No. NRC000002 
Pilgrim LR Proceeding 
50-293-LR, 06-848-02-LR



Appendix A

NUREG-1437, Supplement 29 A-236 July 2007

|
| So if the issue is local, then it's going to have to be assessed for obvious reasons and mitigated
| in this Pilgrim SEIS, that's my feeling.  Either way you look at it, national or local, the issue has
| to be addressed and it wasn't, there was really no mention of this information.  Both NRC and
| Entergy in this book kept stating that they are not aware of any new information that would
| effect the Pilgrim environment, I feel that this will effect the Pilgrim environment.  What's the
| impact of this new information on this report?  The primary impact of this information is that
| Pilgrim needs now to assess how much waste is going to be on-site, with the assumption that
| there is going to be a lack of off-site storage.
|
| The residents need a plan B, I need to know that somebody has thought through this, not to
| say, oh, we'll fix it later, it'll come.  There has got to be a place for safe storage of this waste at
| the site, I want to see a plan for it because this could happen.  The plan and assessment need
| to be evaluated in this SEIS report, that's my feeling.  Furthermore, the quantification of this
| issue needs to be addressed in terms of volumes and curies of radioactive isotypes that will be
| coming out of the plant as a result of decommissioning, even after 2032, if the license were
| extended.
|
| It's not just an issue for the next 20 years, in my feeling, when you put this SEIS report
| together, you've got to think about what happens after decommissioning, assuming that we
| don't have a third renewal.  The secondary impact of this new information on the SEIS report is
| that the quantities of radioactive waste are now an attractive target, if they are on-site here, for
| terrorists who are set on spreading dirty bomb contamination that's going to destroy the
| environment and harm the health of our citizens, which is what this environmental impact
| statement is all about.
|
| So there is a whole host of issues and additional mitigations that need to be addressed from
| this increased risk and the severe impact of terrorists targeting a build up of radioactive waste
| on the site as a result of a lack of places to put it around the country because, a, Yucca
| Mountain isn't going to go on schedule, b, this facility in South Carolina that takes many classes
| of this waste is closing.  I think it's closing in 2008, this is the Barnwell, South Carolina. 
|
| I hope I have my facts right but I'm sure, this is what your job, is to take my facts and then sift
| through them.
|
| But I am happy to see that the NRC has acknowledged something that Pilgrim admitted which
| is that there is, with this radioactive waste, a "irreversible and irretrievable resource commitment
| needed", that's as far as things went in this report or in this application.  The Pilgrim application
| for the license renewal lists this commitment that's needed for radioactive waste as simply, and
| I put this in quotes too because it's right in the application, "land is required to dispose of spent
| nuclear fuel and low level radioactive wastes".  So this is the closest that the applicant's
| environmental report and the NRC's DSEIS came to addressing this issue, which I think has
| new and significant information.  It's very disturbing to me that nobody has acknowledged it and
| made a plan B.
|
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The second issue, environmental impact of postulated accidents, that's Section 5, is that right? |
Thanks.  This involves spent fuel and specifically the above ground pool and, again, new and |
significant information here, no mention of it anywhere.  I'm just stunned, absolutely stunned. |
The issue is that, what are the risks associated with a spent fuel pool accident?  And the |
answer to this question has always been similar to the first one, that the issue has been |
satisfactorily assessed on a national level with scenarios that assess the possibility of some |
leakage from the spent fuel pool and, as well, the answer always involves that there will be, |
there is some normal amount of density of fuel in the pool and that a leakage will result in a |
manageable scenario. |

|
New information, in my opinion, new and significant information never acknowledged in here, |
number one, 9/11 event, the 9/11 event, plus discovery of nuclear facility files on computers of |
fundamental terrorist organizations changes everything for me.  I think it changes the probability |
of a, what's referred to in the report as a postulated accident, it changes the scenario that's |
mapped out as a manageable pool leakage to a pool drainage or, at best, the elimination of |
circulation of the water in the pool which has, as you'll see, as you'll hear, disastrous |
consequences. |

|
The national, just to back up to this business about fundamental terrorist organizations, and I'm |
just not talking off the top of my head based on the headlines in the news, the National |
Commission on Terrorist Organizations issued a 2004 staff paper suggesting that al Qaeda |
initially included nuclear power plants among their expanded lists of targets, aside from the |
World Trade Center, the Pentagon, etcetera, for their 9/11 attacks.  So this is a national |
commission that was put together after 9/11 that stated this.  |

|
This new information, again, changes the whole scenario here, it doesn't take a classified |
intelligence report to figure out how determined individuals could cause these scenarios to take |
place right from our backyard, the Plymouth Municipal Airport or another nonmonitored airstrip |
in the region.  I think this is also new information.  Again, it's come since the GEIS was |
developed, it's come within just the last few years and it gives us an opportunity to reassess the |
possibility of a sabotage attempt as a higher possibility or a higher probability than was |
originally postulated when people went through these scenarios and said this is not an issue. |

|
Prior to 9/11, the NRC had no way of sort of estimating the likelihood of some sort of sabotage |
at a nuclear facility.  As a matter of fact, I'm going to quote from a document, an NRC |
document, "there is no established method ... for quantitatively estimating the likelihood of a |
sabotage event at a nuclear facility".  This is from a report from the NRC prior to 9/11, June, |
2001, a briefing on spent fuel three months prior to 9/11.  Since then, again, new information. |
We have an attack, we have mention of nuclear facilities in al Qaeda documents and I think |
immediately even a statistician, who knows nothing about terrorism, says, oh, we have a |
probability, we have some probability we can estimate, so this is new information. |

|
Second, new and significant information on this issue of the spent fuel pool, the original GEIS |
assessed the fuel pool accident probability and impact or since the original GEIS assessed the |
probability and impact of spent fuel pool impact when it was assessed as a leakage that can be |
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| managed, the Pilgrim, locally here, fuel rod densities have been increasing substantially due to
| the lack of off-site fuel rod storage and a lack of an approved on-site cask storage plan.  At the
| same time, there are credible scientific reports, that are new and I think significant, that have
| been published that essentially state that above ground spent fuel pools are the most
| dangerous method of storage and when they are tightly packed, the danger increases.
|
| So the tight packing is new, the reports that this is a danger and the most dangerous form are
| new and the consequences of that packing, which I'll get to right here next, is also new.  In
| 2005, a National Academy of Science report to Congress, which was a report that was
| sponsored by the NRC and the Department of Homeland Security, described a scenario with
| the partial loss of pool water where the fuel rod cladding or the casing of the fuel rod catches
| fire. 
|
| The first, this scenario was first described years ago by Sandia National Laboratory which is a
| very famous laboratory, so it's been described by several scientists is my point here but very
| recently by the NAS on behalf of the NRC and the Department of Homeland Security in a report
| to Congress.
|
| Other credible scientific reports found in the Journal of Science and Global Security, for
| example, have new and significant information of a more specific nature on this issue, they
| explain how a major human and environmental disaster would result from the overheating and
| burning of a protective fuel rod cladding in a densely packed pool.  They describe how the fire
| could easily release, result in the release of massive amounts of radioactive product, cesium
| being the worst, and that, in its report that I referred to, to Congress, the estimate of cancer
| deaths from a typical scenario with a cesium release is from 2,000 to 6,000 deaths.  I would say
| that's a significant impact.
|
| A full release would dwarf Chernobyl's release, based on the amount of cesium at Pilgrim.  I
| believe it's, our spent fuel pool at Pilgrim has several times the amount of cesium that was in
| existence at Chernobyl and released at Chernobyl.  The Massachusetts Attorney General has a
| report, and I think it was referred to by an earlier speaker, that describes the consequences of
| such an accident at Pilgrim, specific to Pilgrim, they are between, in these terms for somewhere
| between a 10 and 100 percent release of the cesium.  
|
| So, if 10 percent is released or 100 percent is released, somewhere in that range, this is the
| range of the consequences in that report for Pilgrim.  The cost would be somewhere between
| $105 and $488 billion and the cancers would effect somewhere between 8,000 and 24,000
| people, that's significant.  What's the impact of this business of the spent fuel pool and this new
| information on the SEIS report that we are talking about here tonight?  Well it would seem that
| this new information raises a red flag, and this information has come forward only in recent
| years and it's directly applicable to Pilgrim's densely packed spent fuel pool, and it's going to
| get worse with age, the packing gets more intense.
|
| Both the applicant's environmental report and the NRC's DSEIS have stated there is no new
| and significant information on spent fuel that might impact the environment.  There is mention
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at some point, I think the previous speaker to me said that there was mention of something |
about the spent fuel pool and how there could be mitigation measures using dry cask storage |
and the like but, right now, as it begins to become packed, well prior to cask, dry cask storage |
being implemented, it is an increasing danger, the fire that we are referring to. |

|
So it was also surprising to me that I found out from this report to Congress recently that |
Entergy has begun studying the pool fire scenarios and even they said there is no new and |
significant information on spent fuel.  |

|
So, summarizing again the second issue of the fuel pool, there is significant and new |
information, from my perspective, as follows, there is an increased probability of a spent fuel |
pool attack from the air, there's two very realistic scenarios that are deployable and that hinge |
on weak points in the building as well as local airstrip safety systems that are inadequate, but I |
won't discuss those, they are security issues. |

|
Two, an increase in the density of the pool's fuel rods, three, scientific reports that are fairly |
recent where everybody is beginning to acknowledge the severe human and environmental |
impact posed by an accident in a more densely packed pool, especially the above ground type |
of Pilgrim, I mean that's what's really the problem here.  These are fixable problems, however, |
this is not a statement that we've got to shut the plant down tomorrow, these are fixable |
problems, but somebody has got to shine a spotlight on them and make sure that we start |
talking about a plan B, a resolution of these problems. |

|
So I urge you to consider this information for the sake of kids, and my neighbors and the |
citizens not just of Duxbury where I live, but Plymouth, and Kingston, and Marshfield and places |
20 miles beyond where if there was a severe accident, people would be effected for hundreds |
of miles, actually.  |

|
Thank you. |
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Appendix A 

1. The following comments are submitted by Sherwood Martinelli, a stakeholder at large for the 
Pilgrim Nuclear Reactor, and a member of the public living within the 4 mile circle of death 
around the Indian Point Nuclear reactors located in New York. Sherwood Martinelli claims right 
of stakeholder, as Pilgrim is a fully owned subsidiary of Entergy Corporation, the same 
company that operates the Indian Point reactors, and decisions made as relates to said Pilgrim 
reactor establish a precedent that affects the outcome of a pending Entergy intention to file an 
application for renewal/re license for the number 2 and 3 reactors at Indian Point. These 
comments are alleged specifically against not just the Pilgrim plant, and in opposition of the re 
licensing of this failing facility, but as much as possible are a condemnation of and a verified 
complaint against every nuclear reactor in America, a verified complaint against the nuclear 
industry, and further, and allegation against the Nuclear Regulatory Commission itself who has 
implemented a plan that places company profits ahead of human health and safety, as well as 
the being and protection of our environment. 

Generically the Draft EIS is environmentally racist, fashioned in such a way as to mitigate and 
or eliminate from consideration in the license renewal process any and every element ,of the 
Pilgrim Nuclear Reactor specifically, and all license renewals in generally, that negatively 
impacts the community (community and those within it are in fact and deed an environment 
unique unto itself, and occupied by members of the animal kingdom, specifically human beings) 
being forced to accept the ongoing operation of this unsafe, and fatally flawed reactor, and 
specifically attempts to ignore A) the environmental impacts associated with the physical 
degradation of the reactor and it's component parts, B) refuses to properly factor in the 
cumulative effects of the environmental degradation from continued operation of the plant past 
it's date of license expiration, and C) wrongfully tries to remove from the consideration process 
of re licensing serious safety and security issues at the plant that present very real and 
imminent dangers to both human health and the environment. Further, said application, and 
subsequent Draft EIS rely upon out dated and no longer accurate data and assumptions, since 
the human inhabitation within the area of impact surrounding the Pilgrim Nuclear Power Plant 
has dramatically changed since the original grant of license for said facility. Further, the reactor 
itself, and all reactors in the American fleet are no longer the reactors that were originally 
licensed by the NRC. 

Before going into the specific problems this commenter has with the EIS, and the things it 
attempts to eliminate from consideration, the following environmental and constitutional justice 
concerns are hereby raised, and as much as possible are raised as A) a verified complaint and 
allegation against the NRC, DOE, George W. Bush, and the entire nuclear community (nuclear 
industry, and those organizations that support it such as the NEI), and B) to be construed as 
addressing and including into said allegation any and all individuals, corporations and 
government agencies both here and abroad that have participated in the criminal allegations 
here by alleged and C) where appropriate, are to be turned over to the United States Attorney 
Generals Office, GAO or the NRC's deplorably weak in-house investigators for investigation 
and/or prosecution. 

1. The DOE, NRC, NEI, various assorted federal laboratories and George W. Bush, as well as 
key members of his staff have in fact and deed colluded with all key players within the nuclear 
power industry to artificially prop up, and renew a failing industry here in America and abroad in 
a wrongful attempt to extort money from both rate payers, and American Tax payers in direct 
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violation of the RICO Act (Title 18, United States Code, Sections 1961-1968) and specifically, 
1962(c). 

2. The collusion between member corporations of the nuclear industry, their lobbying arm NEI, 
and members of the United States government have in fact and deed negatively impacted upon 
the quality of this comment filers life, negatively impacted the true value of real estate value of 
statement filer, and put said filer in a situation of grave financial risk should a nuclear incident 
occur at any nuclear facility in America, as a result of the wrongful passage of, and extension of 
the Price Anderson Act that limits the financial liability of the owners of Nuclear Power Reactors 
here in America. 

3. Members of the Nuclear Industry, certain non-profit organizations, members of certain 
universities long associated with DOE (MIT), and various departments and facilities associated 
with the government of the United States of America have in fact and deed through private 
meetings and quietly orchestrated work groups conspired to force funding into, and create a 
scenario whereby Nuclear is forced on America as the only workable option to resolve Global 
Warming, as it witnessed by the program Nuclear Power 201 O/GNEP as will be proved by all 
the underlying documents that unveil the steps implemented over a period of over eight years 
by the afore mentioned individuals and groups to position nuclear as the favorite horse in a 
wrongful attempt to give nuclear energy a rebirth both here in America, and abroad. In short, we 
have an orchestrated RICO like attempt to not only prop up a failing industry, but to extort 
money from both rate payers, and the American tax payers with the help of every level of our 
American Government up through and including President George Bush who was bought off 
with overly generous donations to his campaign war chest. 

General Allegations 

NRC in collusion with their licensee for the Pilgrim plant, as they have done at every other plant 
who has progressed through the re licensing process is wrongfully attempting to ignore and 
remove from the re licensing process certain key issues of consideration: 

1. Leaking Spent fuel storage facilities associated with, and a part of the very license renewal 
process now under review. The spent fuel pools are an integral part of the reactor, and in fact 
and deed are routinely used as a part of the reactor fueling and operational process. The spent 
fuel pools in fact and deed are attached too, a part of the whole of a reactor, just as all other 
component parts are, including values, panels, the control room and the core itself. If a 
application to extend a license is granted, the licensee is not going to be forbidden from using 
and accessing this important part of the process, and in fact and deed a reactor cannot 
continue in operation without a safe, secure, functioning spent fuel area that does not threaten 
the environment, that is not leaking materials (which is a sure sign of wall fatigue, and a sign of 
potentially imminent wall collapse) and present no unacceptable risks to human health. The 
NRC is wrongfully attempting to remove consideration of the spent fuel pools at reactor sites to 
protect first their licensees, secondly the industry's cash flows, and lastly the DOE who has 
failed completely in keeping their promise to the American public in safely dealing with and 
removing waste from nuclear reactor sites. How many accidents have been hidden from us as 
members of the stake holder community? For instance, I've heard rumors/reports here in the 
community surrounding Indian Point that a huge gaping hole was cut into the fuel pool at Indian 
Point 2, and that said gash leaked over 1,000 gallons of water into the ground on a daily basis 
for over a year while management argued with Under Water Welding on how to handle the 
problem ... true ... 1 am not sure, but I have reason to believe the source was/is legitimate enough 
to raise the issue. 
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2. Known structural issues with the reactor, and it's component parts including the reactor, it's 
core, pipes, gauges, valves, control room and all other necessary buildings and parts necessary 
to the questionably safe operation of this experimental technology are wrongfully being 
removed from the re licensing review by claiming they are design flaws covered under the 
original application process. In fact and deed, the reactor now operating at the pilgrim facility is 
not the same reactor approval for original operation. The NRC's own internal documents on 
this, and every nuclear facility in America that are being kept from serious public scrutiny show 
an aging fleet of reactors that are requiring and ever increasing amount of maintenance and 
repairs to keep them limping along. Most disturbing of these repairs, is the use of patching of 
known cracks, fissures and out right structure breaks with the use of various welding 
techniques meant to keep the reactors operating at all costs. Problem with this, is two fold. 
First, much like a boiler, this welds numbering into the thousands, including ones in the core 
itself create new weak points along the outer perimeter of each and every seam. Even more 
disturbing, much of this weld repair is being done blind in the core of the reactor itself with 
unmanned welding machines, with no real way of verify the quality of the job, nor providing 
ways for visual inspect of these weakened inner core areas. Secondly, the patches, and the 
welds that create them are constantly mutating the noise technology parameters used to warn 
human operators of internal core dangers ... in short, each patch, each weld adds new sets of 
false signals that have to be figured out and solved as the industry plays Russian Roulette with 
our lives, the NRC content to let us as a community pray that the next guess, and the one after 
that, and the one after that is ALWAYS the right one. As George Bush has said about 
Homeland Security as relates to terrorism, we have to be right 100 percent of the time ... running 
a reactor under that kind of a mind set and regulatory oversight scenario is begging for a 
cataclysmic nuclear incident here in America. Mathematical modeling lets us know, that humans 
will make errors, it is a foregone conclusion, and eliminating from review the physical aging and 
brittling of these antiquated relics of years gone by, asking communities to trust an industry and 
a regulatory agency with a record of putting profits ahead of safety and human health is 
unacceptable, and it is imperative that every license renewal include as a part and parcel of the 
process a full and complete safety and security assessment. These assessments are being 
asked for by our members of Congress on a case by case basis, and time again the requests 
fall on deaf ears .. . if in fact, as the industry is claiming , these facilities are structurally sound and 
safe, it would make sense that they would welcome even ask for these assessments 
themselves to assuage public fears. 

3. Security standards are inadequate at all the nuclear reactors, and the NRC has deliberately 
removed security complaints from the re licensing process, just as they have refused to give 
any serious consideration to a terrorist attack on these vulnerable facilities . 

4. The NRC, USEPA and other agencies of both state and federal government have wrongfully 
narrowed the scope of environmental issues with Indian Point, and have steadfastly refused to 
consider the cumulative effects of the known environmental problems on both human health, 
and the environment. Further, they have refused to do a qualitative on the cumulative effects of 
dumping almost one trill ion gallons of 100 degree irradiated waster waters back into the Hudson 
on a yearly basis, or too consider the cumUlative effects nationwide of over 100 trillion gallons 
of heated water being dumped into our water ways. 

5. When management at Pilgrim and other plants have been unable to meet safety criteria and 
10 CFR rules, they have been granted exclusions, or the NRC issues general issue notices that 
then excuse all reactors from solving a given issue ... there are currently 1,OOO's of these in 
existence. 
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»> "Joan Bartlett" <jhbartlett4@comcast.net> 01/18/2007 2:31 PM »> 

I am writing to request that part of the negotiations between Entergy and the Town of 
Plymouth include the preservation of the Entergy land so that - for safety reasons - no more 
development will take place near the plant. 

The approximately 1600 acres of land now owned by Entergy has been preserved by the 
owners of Pilgrim Nuclear Power Plant since it received its license in 1972. I would suggest that 
continued preservation of the land be formalized into a Conservation Restriction as part of the 
re-licensing negotiations. 

The possibility of a terrorist attack on Pilgrim goes well beyond mere speculation. The 9/11 
Commission has documented the fact that nuclear facilities had been among the original 
targets of the al Qaeda terrorists. When Pilgrim was licensed and built in 1972, its location was 
in an area that was remote and undeveloped. At the project planning stage, the initial site 
chosen by Boston Edison at the Quincy Naval Air Station was rejected because the area was 
too heavily populated . The ultimate site in Plymouth was chosen because it was a sparsely 
populated area. 

However, the population around the plant has changed drastically in the last 30 years, and this 
aging plant is now located in the fastest growing region in Massachusetts. In Pilgrim's backyard, 
Pinehills, the largest housing development in New England, is under construction. The build-out 
includes 2,877 homes on 3,060 acres, and Pinehills is actively trying to acquire more land to 
build in this area. The distance from Pilgrim to Pinehills is about 3 'Y2 miles. The current Pinehills 
household size is 1.95 people per building . Based on these numbers, there wil l soon be 5,850 
people living just a few miles from the nuclear plant. For safety and evacuation reasons the 
1600 acres Entergy owns should remain as open space. 

This is a rare opportunity to achieve a goal in which both negotiating parties might benefit: 
Entergy by proving its bona fides as a good corporate citizen; Plymouth for the reasons 
described above. 

Sincerely, 

Joan Bartlett 
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Sent: Sunday, January 28, 2007 10:48 PM 
To: PilgrimEIS@nrc.gov 
Subject: Re-licensing 2008 

Appendix A 

I am against the re-licensing of Pilgrim in 2008. I believe that Pilgrim and the cancer rates in the 
region are related. 
I believe the high levels of mercury in my body are related to Pilgrim. 
I believe there will be more investment in Plymouth, if Pilgrim is stopped. Presently, and for 
decades, Pilgrim has been a dark shadow of legitimate concern in the region. Everyone knows 
in his/her heart that Pilgrim is the wrong energy choice for our future. 

Thank you, 

Rebecca S. Hall 

Formerly of Plymouth. Now New Mexico. One reason I left Plymouth was because of the health 
and safety fears around Pilgrim. 
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I . , 
U.S. NUCLEAR R~!>ULAlPflY COMMISSION 

r" ',-' . . t Catag'O',y 
NRC PUBLIC MEETING FEEDBACK 

3 

Meeting 
Date: 01/24/2007 

Meeiin'g Pilgrim Nuclear Poiver Station Draft Supplemental Environmental Impact 
Title: Statement Public Meeting, Plymouth, MA 

lY':-I:,:: ':' " ; ..i ~' ;," 

In order to better serve the public, we need to hear from the meeting participants. Please lake a few minutes to fill out 
this feedback form and return it to NRC. 

1. How 'did you hear about this meeting? . 

O ·NRC·WebPage· 

o Radio/TV 

.. :',. '· 0 NRC Mailing List 

o Other 

iii. Newspaper 

-----------------

2. Were you able to find sUP.Qortjpg infonmation prior to 
the meeting? n,A" 'l i-rj 

3. Did tbe.:.rne~tlng :_;;.ch!eve its stated purpose? 

4. Has' tiirni~etiil§' heip~ii9b~;'witfYb~~ underslanding 
of the topic? ."': • ,. .:' ;.: .. ( . 

5. Were the meeting starting time, duration, and location 
reasonably .~onvenient? ., . Ie ",r" 

,. ; - i ~ . - ~ i: l 

6. Were you given sufficient opportunity to ask questions 
or express your views? 

7. Are you sa~sfied overall with the NRC staff who 
partiCipated in th'e meeting? . 

COMMENTS. OR SUGGESTIO~: 

No Somewhat 
Yes (Please exolain below) 

o o 
~ ':;;""' ~O 

G!l 0 

0 0 

Bl 0 

(2l 0 

~." 

o 
o 
o 

o 
o 

r:~·, ·. 

Thank you for answering these que~tibi1s. 

Continue Comments on the reverse. c:> 

o Check here if you' would like a 
___________ member of NRC staff.lo conlactyou. 

p...:b!ic: ?roteclion Notine:Slion: 1/ a rr.eans 1.:58d to irr;.cse an infotrnatiol'\ coU~tiOt, d~ net cfspr;;y it OJrrel'i!!y lIalla 0"'6 c:omto! m;rr.ter. the NRC I":3v tI'~l con~CI or .spcnsof, aJld i pei'!c,., is 
n~ ~red 10 re~pcllO to, tne idomitioo ~1Ied.cti.· . 

Please fold on the dotted lines with Business Reply side out, tape the botlom, and man back to the NRC. 
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! 
COMMENTS-0R-5UGGESTIONS: (Continued) . jflJl( 

'(, 

. ,., ".-ltar' ;., .. 

........................ ~ .. :;.: :.-.... ~.': ..... --.... , .. ' ..... . 
UNITED STATES 

NUCLEAR REGULATORY 
COMMISSION 

WASHINGTON DC 20555-0001 

FIRST CLASS MAIL 

BUSINESS REPLY MAIL 
PERMIT NO_ 12904 WASHINGTON DC 

POSTAGE WILL BE PAID BY U.S. NUCLEAR REGULATORY COtI.MlSSION 

A. WILLIAMSON 
MAIL STOP 011F1 
OFFICE OF NUCLEAR REACTOR REGULATION 

----",---- --- ------US·NUCbEARREGUL:AT0RY-B8MMISSION 
WASHINGTON DC 20277-2904 

.- ,1.11.,,111111,,1.11,1,,11.1111,,1111111 
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From: Heidi Mayo [heidimayo@comcast.net] 
Sent: Sunday, February 18, 2007 1: 15 PM 
To: nrcrep@nrc.gov 
Subject: Response from "Comment on NRC Documents" 

Below is the result of your feedback form. It was submitted by 

Heidi Mayo (heidimayo@comcast.net) on Sunday, February 18, 2007 at 13: 15:28 

Document_Title: DRAFT SUPPLEMENTAL ENVIRONMENTAL REVIEW (SEIS) Draft 
NUREG-1437, Supplement 29 

Comments: I wish to sign on to the comments submitted by Pilgrim Watch dated February 5, 
2007, and especially with the statements on impacts on health. 

Since I am a statistic - one whose health has been impacted by operations at Pilgrim station - I 
know the SEIS is incorrect. 

Thyroid cancer and thyroid disease are clearly radiation-linked. Radioactive iodine released 
from reactors is drawn into the thyroid often resulting in cancer and thyroid disease. 

Examples of widespread increases in thyroid cancers occurred in communities around 
Chernobyl, Marshall Islands, and Hanford. Another example of this type of increase occurred 
near Pilgrim. As a result of radiation releases in the early and mid 1970s, and some big ones in 
June of 1982, cases of thyroid cancer and leukemia in the surrounding area were significantly 
elevated. 

Recognizing the effect of 1131 on the thyroid, the NRC implemented the Potassium Iodide (KI) 
program. 

The Draft Statement (SEIS) that there have been no health effects here is very incorrect. 

In his report to the Southeastern Massachusetts Health Study Review Committee [June 26, 
1992] Dr. Richard W. Clapp, former director of the Massachusetts Cancer Registry, presented 
a graphical assessment showing elevated cases of leukemia and thyroid cancer in the towns 
closest to Pilgrim during the period 1982-1989. A second graph depicted the pattern of thyroid 
cancer in the same set of towns. It shows a peak in the years 1987-1988 - the year I was 
diagnosed. These patterns of cancer incidence are consistent with the predicted health effects 
of the radiation released in the early 1980s. 

Additionally the Massachusetts Cancer Registry for the years 1998-2002, shows a continuing 
increase of leukemia and thyroid cancer around here. 

No one knows exactly how much radioactive iodine has been, and is being released from 
Pilgrim - Because there is not adequate monitoring and reporting. 
We do know that large releases were measured in the '70s and '80s but today no one knows 
what's coming out of Pilgrim. If this plant is relicensed "as is" we will never know. The least we 
should have is adequate, real-time monitoring and reporting displayed in all communities as 
part of the public record. 
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Since the NRC recognizes the dangers of 1131 to our health, and Pilgrim has indeed had a 
negative impact on public health, this case should require a site-specific review as part of the 
renewal process. 

organization: Pilgrim Watch 

address1 : 

address2: 

city: Plymouth 

state: MA 

zip: 02360 

country: USA 

phone: 
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From: artforumkingston5622@comcast.net 
Sent: Sunday, February 25, 2007 10:44 PM 
To: pi lgrimeis@nrc.gov 
Subject: Extending the operational life of Pilgrim Nuclear Power Plant 

Dear Nuclear Regulatory Commission Members Overseeing Pilgrim Nuclear Power Plant : 

ISN'T IT COMMON SENSE TO PLAN THE SHUTDOWN OF PILGRIM NUCLEAR OVER THE 
NEXT 5 YEARS? 

(INSTEAD OF PLANNING TO EXTEND ITS LIFE FOR AN ADDITIONAL 20 ? ) 

WHY IS IT THAT INDUSTRY'S IMAGE AND LIABILITY IS MORE IMPORTANT THAN FULL 
DISCLOSURE? 

WHY IS IT THAT A GOVERNMENT AGENCY BACKS AN INDUSTRY THAT IS, IN THE LONG 
RUN, A DANGER TO LIFE FORMS ON THIS PLANET? 

1. The mining, refin ing, preparing fuel rods, transporting, set-up, monitoring, regulating, storing 
, etc. are, actually, prohibitinglyexpensive, and has been supported by government funds from 
the very beginning. Nuclear power is NOT cheap. 

2. Highly radiactive particles ( especially in the gaseous state) are given off into the 
environment in every stage from mining to processing, to producing, to usage in plants, to 
secondary reprocessing and then years of storage - the methodology of STORAGE, of course 
,has not been tested for "centuries "- only theorized. Just WHERE do radioactive "tailings" go 
?? Nuclear power is NOT cheap. 

3. Many rad ioactive elements seriously damage the molecular composition of living cells as the 
elements decompose and given off high energy particles/radiation. Thousands of Japanese are 
stil l dying from the effects of our nuclear bombs (as are their descendents) due to genetic 
damage from the same radiation. (Why should human life, or, rather ALL life, on earth be 
placed in jeopardy in order to produce electricity?) The tailings from mines, the water and 
chemicals used, spent rods etc. , etc ..... are all dangerously radioactive. Where does the 
rad ioactive waste go? To Bankok? To Sri Lanka? To the bottom of the ocean? Who transports 
it, who pays them? Nuclear power is NOT cheap! 

4. What about depleted uranium ..... .. Did you forget that 1000's of leaking barrels of depleted 
Uranium have contaminated the underground water supply of Paducah Kentucky .... where 
38,000 cylinders of depleted Uranium await SOME KIND of disposal as well as those at 
enrichment facilities in other states? 

When will Pilgrim's overly populated cooling tower be depopulated and WHERE will the rods be 
taken .... and who will pay for their very carefully orchestrated removal and transportation? 

Nuclear power is NOT cheap. 

5. What about the radioactive GASES given off such as XENON 137 which decays into 
CESIUM 137 (half life of 30 years) ? What about water around nuclear reactors where tritrium 
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has been absorbed ... Tritrium is absorbed by living cells and can stay in the body from 1 to 25 
years .. .. causing cellular defects such as tumors , retardation, etc. etc. It is also taken up by 
plants, not just animals like us. 

You say, perhaps .. . "Well, there is danger in all forms of energy .. ... " but the danger doesnt 
persist for centuries! What about XENON 135 that decays into CESIUM 135 ( half life - 3 
MILLION years)? Etc., etc., etc. 

Nuclear power is NOT cheap. 

6. EVERY 1000 megawatt nuclear power plant produces 30 TONS OF RADIOACTIVE 
WASTER PER YEAR Does Pilgrim Nuclear use dry storage casks? cooling pools? They're 
still "tight" and "safe"? For how long? and then what? Are the trucks or ships or railroads and 
proper containers now being deSigned and built to move the radioactive wastes to 
-:-:-_--:---,-:,.,.....-:-,..---.-----..,.-.,-_(wherever) .. ... did you say YUCCA Mountain ?? Oh, yes, YUCCA 
Mountain. Well, that's better than under the sand dunes of Cape Cod, thank you .. 

NUCLEAR POWER IS NOT CHEAP! 

7. Everyone knows about Chernobyl .. . "it" happened almost 20 years ago. The cement used to 
cover over the meltdown hole is settling, cracking, disintegrating. Millions of people "downwind" 
throughout Europe have suffered all kinds of medical problems since then . What does the 
future hold? What about Three Mile Island? It took eleven years to clean up the site and the 
reactor building is still intensely radioactive. PILGRIM NUCLEAR is one of the oldest 
reactors ...... one of the "MODEL T's" of the industry. 

NUCLEAR POWER IS NOT CHEAP AND IT IS NOT IN THE LONG RUN SAFE. 

8. Now what? 

Surely the development of SOLAR CELLS cannot be MORE expensive to develop and maintain 
than the life span of a nuclear power plant. Solar will be "on line", pardon the pun, in the next 10 
years. PYRON-SOLAR (SanDiego, CA) has teamed up with BOEING-SPECTRALAB to create 
a solar arrray of glass magnifying lenses that gather sunlight and focus it onto a photovoltaic 
panel which creates direct current to split water into hydrogen and oxygen .. . with a 37 % to 40% 
efficiency! 

YES it used a lot of energy to produce this array. BUT it uses the sun for fuel thereafter. And 
sunlight is cheap. SEE: info@pyronsolar.com SEE: www.lionhellas.com. See: 
i nfo@freedomenergysolutions.com 

There are many more sites to peruse. 

SOLAR ENERGY IS CHEAP, ALONG WITH WIND, WATER AND TIDE. 

9. I could go on and on ( the readers of this, if any, probably would agree!) However ...... 

MY POINT IS that ,yes, the United States has a great deal of electricity generated by nuclear 
power but now with computers, nanotechnology, world-wide research and growth in solar, wind, 
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water, and tidal power .... once these really get going the world will not need to accumulate the 
tragically dangerous wastes of nuclear power and ,hopefully, NOT those from nuclear weapons 
! 

(DO TELL, IS THERE A CONNECTION BETWEEN NUCLEAR "POWER" AND NUCLEAR 
WEAPONRY?) 

(Hmmmmm.) 

The power of the future is not radioactive. It is simple, free and there is no end to it. 

SUN, WINDS, WATER, AND TIDAL POWERS ARE CHEAP, once the initial development price 
has been paid. A great deal of research is underway which continually makes sustainable 
energy sources increasingly "cheap" and increasingly available. 

10. Five years from now, PILGRIM NUCLEAR PLANT will be five years more mature than it is 
now. It is one of the model T's of the nuclear industry. It will be time, then, to put it to rest! It will 
take at least five years to decide just how, indeed, to put it SAFELY to rest so that for the next, 
say 100 to 400 Oyears, it's radioactive reactor parts and wastes and the surrounding earth will 
not threaten the diverse life forms of southeastern Massachusetts, Cape Cod and 
Massachusetts Bay. Please start deciding. 

11. DEAR NUCLEAR REGULARTORY COMMISSION MEMBERS OVERSEEING PILGRIM 
NUCLEAR: PLEASE USE COMMON SENSE AND PLAN TO SHUT DOWN PILGRIM 
NUCLEAR IN FIVE YEARS! 

JUST THINK. .......... ROUGHLY 50 SQUARE MILES OF SOLAR ARRAYS CAN PROVIDE 
ENOUGH ELECTRICITY TO MEET ALL OF THE ELECTRICAL NEEDS OF THE UNITED 
STATES OF AMERICA! ONE THING WE ALREADY HAVE IS PLENTY OF DESERT OUT 
WEST AND PLENTY OF ROOFTOPS IN OUR TOWNS, CITIES AND COUNTRYSIDE. 

THE CHINESE ARE ALREADY CONSTRUCTING THE BASIC MATERIALS FOR CAPTURE 
OF SUNLIGHT. PYRON AND BOEING AND OTHERS ARE ALREADY UNDER CONTRACT 
IN OTHER COUNTRIES TO ESTABLISH SOLAR POWER COLLECTOR ARRAYS SO THAT 
DENMARK AND OTHER COUNTRIES DO NOT HAVE TO RELY ON EITHER NUCLEAR 
POWER OR THE OIL GIANTS. 

(Nuclear power is NOT cheap.) 

Thank you 

Lilias Cingolani 

Kingston, Massachusetts ( once part of early Plimoth ) USA 
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Sent: Monday, February 26, 2007 9:26 PM 
To: PilgrimEIS@nrc.gov 
Subject: (no subject) 

Attachments: Letter of Introduction 3.doc; Sales and Marketing.doc 
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1. I am an advocate of nuclear power and am in there midst of putting together a program to 
include the potential of nuclear plants being part of the transition from carbon based 
technologies to hydrogen over the next twenty years. Instead of defending the past and the 
current maybe it would do you folks a great bit of good if you were positioning yourselves 
against your adversaries for the future at the same time speaking their language, How can a no 
- nuke disregard programs eliminating green house gases and creating an overall better 
environment. 

For example !!! Nuclear facility production of hydrogen for alternative fuel programs based on 
hydrogen resulting from the process could power all the cars in the future. Not to mention 
create an alternative power source for all carbon based proposals. I understand you've lived 
this tale before but maybe it will help with the new ( consumer) awareness of global warning 
that's supposedly leading the charge to new technologies. 

You probably get a lot of e-mails like this and are hesitant to reply. I am presenting an 
alternative energy program to the senators in my state in the couple of weeks and would 
appreciate your thoughts. I have included a resume to let you get an idea of my background. 

I would like to discuss the potential of the Plymouth facility being the catalyst for the production 
of hydrogen fueling the alternative fuel movement. My background in sensors and respiratory 
protection programs has afforded me a unique view into the suppliers of energy, their curses 
and their opportunities. 

I'd enjoy taking some time discussing an opportunity to take you facility to the forefront of the 
new wave in energy' 

Wouldn't hurt selling the bottled water either. 

Thanks for your time and best regards, 

Joseph A. Marino 
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Please find additional comments below and in attachment as to my oral 
presentation, January 24, 2007, in Plymouth, MA. 

Please acknowledge receipt of this statement. 

Rebecca J. Chin - rebeccajchin@hotmail.com 

Rebecca Chin - Vice-Chair - Duxbury Nuclear Advisory Committee 

NUREG 1437 supplement 29, Draft 
NRC's Draft SEIS is inadequate in that the NRC staff mistakenly concluded the Applicant's 
SAMA Analysis was "sound." The SAMA analysis was faulty in that Entergy entered partial and 
selective data into the model and thereby underestimated consequences to make mitigation 
alternatives, such as the Direct Torus Vent System, appear not cost effective The purpose of a 
SAMA review is to ensure that any plant changes that have a potential for significantly 
improving severe accident safety performance are properly analyzed identified and addressed. 
One example of how a poorly performed SAMA analysis can lead to erroneous conclusions is 
the Pilgrim Environmental Report's look at the costs and benefits of installing a Direct Torus 
Vent fi lter at Pilgrim. 

The Direct Torus Vent System (DTVS) is a method to relieve the high pressure which is 
generated during a severe accident. 

In 1986, it was determined that the Mark I containment, especially being smaller with lower 
design pressure, in spite of the suppression pool, has a 90% probability of that containment 
failing. The purpose of the containment is to provide a barrier between the lethal radiation inside 
the reactor and the public. In order to protect the Mark I containment from a total rupture it was 
determined necessary to vent high pressure buildup. As a result, the "Direct Torus Vent 
System" at all Mark I reactors, including Pilgrim, was installed. Operated from the control room, 
the vent is a reinforced pipe installed in the torus and designed to release radioactive high 
pressure steam generated in a severe accident by allowing the unfiltered release directly to the 
atmosphere through the 300 foot vent stack. Use of the vent discharges steam and radioactive 
material directly to the atmosphere bypassing the standby gas treatment system (SBGTS) 
filters normally used to process releases via the containment ventilation pathway. There is no 
radiation monitor on the pipe and valves that comprise the DTV line. Operators now have the 
option by direct action to expose the public and the environment to unknown amounts of 
harmful radiation 

As a result of Pilgrim 's design deficiency, the original idea for a passive containment system 
has been dangerously compromised and given over to human control with all its associated 
risks of error and technical failure. 

There appears to be an internal contradiction in what we are being told. "The NRC believes that 
the release from a severe core-melt accident would be reduced [by the suppression pool] by a 
factor of one hundred. This is considerably more optimistic than estimated in the NRC's first 
study on the subject. Also, the contention is that the reduction by a filtration system would have 
zero benefit. Here the contenders seem to be assuming that a factor of one hundred equals 
100%. That is false . Even a release of 1 percent of the core's radioactive iodine and cesium 
would be a very severe event. 
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In its Environmental Report, Entergy analyzes the benefits of installing a filter to the 
torus vent in the course of reviewing possible severe accident mitigation alternatives. 

Their Report states, this analysis case was used to evaluate the change in plant risk from 
installing a filtered containment vent to provide fission product scrubbing. A bounding analysis 
was performed by reducing the successful torus venting accident progression source terms by 
a factor of 2 to reflect the additional filtered capability. Reducing the releases from the vent path 
resulted in no benefit." The Report then states, "Basis for Conclusion: Successful torus venting 
accident progressions source terms are reduced by a factor of 2 to reflect the additional filtered 
capability. The cost of implementing SAMA at Peach Bottom was estimated to be $3 million. 
Therefore this SAMA is not cost effective for [Pilgrim]." Entergy has determined that in return for 
a cost of $3 million, there will be no benefit to public health and safety. 

How it is possible to find zero benefit from installing a filter that would reduce by a 
factor of two the radioactive venting to the public in the case of a severe accident? 

Unfiltered venting has been judged unsafe by all regulatory agencies outside the United 
States. In its analysis of several risk contributors to Core Damage Frequency, the disposition of 
those events frequently included "venting via DTV path to reduce containment pressure." In 
other words, a filter in the torus vent could reduce the impact in many possible severe 
accidents. The only conclusion to draw from the outcome of the DTV filter SAMA analysis is 
that, Entergy has used the MACCS2 code to downplay the health and economic costs of severe 
accidents and used the Probabilistic Safety Analysis (PSA) model to make the benefits of 
mitigation appear to be zero. 

NRC staff reviewed Entergy's analysis and concluded that the methods used and 
implementation of those methods was sound. And "the costs of SAMAs evaluated would be 
higher than the associated benefits. 5.2.5. The NRC staff is wrong to accept Entergy's SAMA 
analysis in the application. 

The SAMA analysis included in the Pilgrim Environmental Report is incompiete. 

Not only does the probabilistic modeling for severe accidents artificially make consequences 
appear insignificant, but the Applicant has used incomplete and incorrect input parameters into 
the MACCS2 code. 

The direct torus vent filter as an example of how this cost benefit equation might have been 
skewed in favor of no mitigation "While NEPA does not require agencies to select particular 
options, it is intended to 'foster both informed decision-making and informed public 
participation, and thus to ensure the agency does not act upon incomplete information, only to 
regret its decision after it is too late to correct' It then said "if 'further analysis' is called for, that 
in itself is a valid and meaningful remedy under NEPA." The Applicant has drastically under 
counted the costs of a severe accident, and this could have led it to erroneously reject 
mitigation alternatives. Further analysis is called for. 

EPA has acceptable standards for exposure, in the real world; there is no safe level of exposure 
to radiation. 

In conclusion, the danger of NRC rubber stamping Entergy's SAMA in the Draft SEIS -
accepting the licensee's minimization of consequences that make the cost of adding a filter to 
the Direct Torus Vent seem unnecessarily high/ not cost effective when it is obvious that the 
mitigation of installing the filter could indeed serve to protect public health and safety. I repeat, 
unfiltered venting has been judged unsafe by all regulatory agencies outside the United States. 
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Generic Environmental Impact Statement for License Renewal of Nuclear Plants Draft 
Report for Comment- NUREG 1437 supplement 29: Appendix G: Table G·4 SAM A 
Cost/Benefit Screening Analysis for PNPS: 

cost benefit now stated at $1,220,000 

Clearly, the Applicant's first analysis wasn't sound and it is equally clear that the second 
analysis is not sound - both are perfect examples of how a poorly performed SAM A analysis 
can lead to an erroneous conclusion. The Applicant used incomplete and incorrect input 
parameters into the MACCS2 code to downplay the health and economic costs of severe 
accidents and used the Probabilistic Safety Analysis model to limit the benefits of mitigation. It 
ignored the true off-site radiological and economic consequences of a severe accident at 
Pilgrim. The Applicant did not fully consider the alternatives that could mitigate consequences 
including atmospheric releases, fallout onto open bodies of water, releases to ground water, 
and societal and economic impacts. The regulations require a broad assessment of mitigation 
not an easy dismissal by "probability weighting." Probabilistic modeling can underestimate the 
true consequences of a severe accident. The user has total control over the results that will be 
produced using the MACCS2 Code. Neither the MACCS2 model used to analyze consequence 
nor the input data provided by the applicant provide an accurate assessment of the off-site 
dose and economic consequences of a severe accident. Entergy's input to the code, including 
meteorological data, demographics, emergency response, and regional economic data, were 
incomplete, incorrect or out of date. These inaccuracies result in incorrect conclusions drawn 
about accident consequences and minimize the likely risks of a severe accident. The Applicant 
has drastically under counted the costs of a severe accident, and this could have led it to 
erroneously reject mitigation alternatives. Further analysis is called for. 

It would make no sense for the NRC to require Severe Accident Mitigation Analysis if an 
Applicant could simply multiply all consequences of an accident by extremely low probability 
and thus reject all possible mitigation as too costly. The NRC ruled that aii testimony on 
accident consequences must also contain a discussion of accident probabilities. The 
Commission should not ignore the potential consequences of severe-consequence accidents 
by always multiplying those consequences by low probability values." 

I challenge the Applicant's subsequent second try. It is just as likely the revised number is no 
more accurate and a gross under estimation. I have not changed my conclusion that the 
licensee is significantly minimizing the consequences of unfiltered venting. The NRC treats 
most environmental issues as generic so how then is it fair or reasonable to say $3 million at 
one reactor is cost effective and here it is not? Look at the value of just the Town of Duxbury's 
19,082 acres of aquaculture/shell fishing annual multi million dollar industries; 870.46 acres of 
Cranberry Bogs yielding $1 million annually, homes, property and businesses assessed at 
$3,668,240,970. The $3 million cost is a small price to better protect public health and safety 
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From: Millie Morrison [millie.morrison@verizon.net] 
Sent: Tuesday, February 27, 2007 9:53 PM 
To: PilgrimEIS@nrc.gov 
Subject: relicensing of PNPS 

1. As a member of the Duxbury,MA Nuclear Advisory Committee I have several concerns about 
the relicensing of the Pilgrim Nuclear Power Station. I believe the most important job of the 
NRC is to protect the health and safety of the public and the environment. I believe the NRC's 
EIS minimizes the health risks of radiation releases from the plant. I feel the 1990 DPH 
publication mischaracterized the study of increased cancer incidences in South Eastern 
Massachusetts. In addition, I believe that our marine aquatic resources are being compromised 
by the intake design of the PNPS. 

I have read Chairman Dale Klein's recommendation that future nuclear power plants should 
include design improvements to better protect against attack by large aircraft. Don't the citizens 
in our area deserve as much? Today the PNPS is packed with spent fuel rods in a structure 
designed before the 9/11 attacks, with off site storage of spent fuel highly unlikely. While the 
concrete walls may withstand an attack, can you assure us that the ceiling is impenetrable? 

In California it has been ruled that the threat of terrorist attack should be considered by the 
NRC in deciding on the licensing of nuclear facilities. Why don't the citizens of Massachusetts 
deserve the same consideration and protection? I agree with the Union of Concerned Scientists 
in their stand on the realistic revision of security regulations. 

I hope you wi ll thoughtfully consider the arguments I have presented and take the bold step of 
refusing to reticence the Pilgrim Nuclear Power Station. 

Sincerely, 

Millie Morrison 
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148 Washington St., Duxbury MA 02332 

Tel 781-934-0389 Fax 781-934-5579 E-Mail Mary.Lampert@comcast.net 

February 5, 2007 

DRAFT SUPPLEMENTAL ENVIRONMENTAL REVIEW (SEIS)
Draft NUREG-1437, Supplement 29 -Summary Comments 

OVERVIEW 

The NRC staff concludes that cumulative impacts of PNPS license renewal would be SMALL for 

most potentially affected resources, with the exception of the local winter flounder population and 

Jones River population of rainbow smelt, for which impacts would be MODERATE (p.9-5). 

NRC's conclusion results from ignoring new and significant information pertaining to Pilgrim that 

has occurred since NUREG - 1437 [The Generic Environmental Impact Statement (GElS) for 

License Renewal of Nuclear Plants] was written in 1996; and incorrectly assuming current NRC 

regulations are being met by the licensee and that the regulations, themselves, reflect current 

realities and are protective of public health and safety. 

CONTENTS 

I. RADIOLOGICAL IMPACTS ON HUMAN HEALTH [4.3; 4.7; 4.8] 

II. ENVIRONMENTAL IMPACTS OF THE URANIUM FUEL CYCLE AND SOLID WASTE [6.0]
spent fuel , so-called low level waste and transportation of rad ioactive waste, 

II I. ENVIRONMENTAL IMPACTS OF POSTULATED ACCIDENTS [5.0] 

IV. ENVIROMENTAL IMPACTS OF DECOMMISSIONING [7.0] 
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V. MARINE AQUATIC RESOURCES [2.2.5; 4.0] 

I. RADIOLOGICAL IMPACTS ON HUMAN HEALTH 

"Small" impact, no new and significant information 

Draft SEIS: Health 2.27 (radiological impacts - monitoring & dose assessment); 4.3 (normal 

operations); 4.7 (during renewal term); 4.8.3 (cumulative on health); 5.0 (impacts accidents); 

6.0 (decommissioning); comments A-28 

Summary 

NRC staff incorrectly concurs with Entergy that there is no new and significant information 

pertaining to Pilgrim and that the health impact is, and will continue to be, small by: 

(1) Mischaracterizing the National Academy of Science (NAS) Biological Effects of Ionizing 

Radiation (BEIR VII) report. 

NRC staff and Entergy deny that BEIR VII provides new and significant information by 

misstating what BEIR VII actually said . Examples: 

• NRC focused only on cancer mortality, and ignored BEIR VII's findings on cancer incidence 

which the report found 1/3 higher than previously thought. 

NRC ignored: BEIR VII 's findings of the differential effect of radiation exposure on women 

and young children. For example: In 1990, the NAS estimated that the risks of dying from 

cancer due to exposure to radiation were about five percent higher for women than for men. In 

BEIR VII, the cancer mortality risks for females are 37.5 percent higher. The risks for all solid 

tumors, like lung, breast, and kidney, liver, and other solid tumors added together are almost 50 

percent greater for women than men. 

BEIR VII increased the impact from allowable radiation standards on workers (5 rem/yr) 

from their previous study. NRC's own risk figures say 1 in 8 workers so exposed would die from 
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cancer induced by that dose. BEIR VII says -twice that number -- -1 in 4 -- would get a cancer, 

fatal or one they survive, from that exposure. 

BEIR VII discusses negative health effects in addition to cancer- increase risk of heart 

disease and stroke, though it did not give specific risk estimates. 

(2) NRC staff cite cherry-picked health studies done by the nuclear industry's equivalent of 

"tobacco scientists" that supposedly. though mistakenly. demonstrate that there is no 

correlation between radiation dose from nuclear facilities and cancer to the general public and 

ignoring those studies that do show a correlation. 

lOne Example: 

I • NRC highlights the University of Pittsburg study that "found" no link between the radiation 

I released during TMI's 1979 accident and cancer deaths among nearby residents. 

The Draft SEIS failed to mention a later study by Dr. Steven Wing , associate professor of 

epidemiology at the UNC-CH School of Public Health , who led a study of cancer cases 

within 10 miles of the facility from 1975 to 1985. He and colleagues conclude that following 

the March 28, 1979 accident, lung cancer and leukemia rates were two to 10 times higher 

downwind of the Three Mile Island (TMI) reactor than upwind. 

For a comprehensive review of new and significant studies that indeed show a correlation 

between radiation dose from nuclear facilities and negative health effects in the general public, 

see: BEIR VII and Clark University's Marsh Institute, Health Risks of Ionizing Radiation -an 

overview of epidemiology studies, March 2006. 

http://www.clarku.edu/departments/marsh/projects/community/EpiOverviewFinal.pdf 

(3) Mischaracterizing Massachusetts Department of Public Health 's Southeastern 

Massachusetts Health Study (SMHS): SMHS is a case control study that found a four-fold 

increase in adult leukemia. Boston Edison (BECO), the owner of Pilgrim at the time, cut a 

political deal which allowed BECO, the implicated industry, to appoint a second peer review 
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panel to re-review the study and write a report. The NRC Staff in the Draft SEIS misinterpret the 

second re-review peer group and state in the Draft SEIS, 

... with regard to the SMHS, NRC has considered the relevant information in these 

citations and concludes that the peer reviews and even the authors now agree that the 

SMHS does not demonstrate a causal relationship between the PNPS effluents and the 

potential effect of excess cancers in the areas around the site. 

a) The authors of the study [Dr. Robert S. Knorr, Director, Environmental Epidemiology 

Program Center for Environmental Health, MDPH] never spoke to the NRC staff on this issue1; 

additionally Suzanne Condon, Associate Commissioner MDPH stated that, "the only 

conversations she ever had about our study and/or cancer rates with the NRC always 

emphasized that we continue to stand by our original conclusions." 

The author of the SMHS study continued by pointing out that the re-review panel concluded: 

The [original SMHS] study team adhered to generally accepted epidemiological 

principles .. " and "the findings of the SMHS cannot be readily dismissed on the basis of 

methodological errors or proven biases ... ;" and 

The association found between leukemia and proximity to the Pilgrim nuclear facility was 

unexpectedly strong and, this raised concern regard ing the biologic plausibility of the 

study . 

... because the study results could not be dismissed, further study may be warranted, 

including expanding case finding and including children. 

The NRC's statement that the MDPH indicated that the findings demonstrated cause and effect 

is incorrect. The MDPH report specifically states that it is not possible to reach definitive 

conclusions regarding cause and effect but that the results should be followed up to clarify their 

public health implications. This conclusion is consistent with that stated by the peer 

1 Source: Personal communication with Dr. Robert Knorr, January 17, 2007 via email 
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reviewers . While the find ings of the study may not support a causal relationship, the NRC 

arguments in their Supplemental Impact Statement ignore the principal MDPH and peer review 

conclusions that the findings cannot be dismissed. 

(4) The NRC staff ignored other new and significant information - site specific studies of 

radiation health effects in communities likely-to-be affected by Pilgrim; and the changed 

demographics of the population immediately surrounding the plant. including its age and 

geographical distribution - making this population more susceptible to more radiation-linked 

damage than was contemplated when the plant was licensed. 

Thyroid Cancer in Plymouth Area 
1982·1989 

leukemia (minus ell) in Plymouth Area 
1982·1989 

( ···· ············ .. ·-1 

! I!i!l Vear I 
~'-' 

1982 1983 1981 H}S 5 ~986 11287 ~988 1989 1982 1983 1984 1985 1986 i9A7 1988 1989 

os of 6/25192 as 0 1 6125!92 

The Massachusetts Cancer Registry also shows, for the years 1998-2002, a continuing 

increase of leukemia and thyroid cancer in the towns around PNPS. Specifically, there were 83 

cases of leukemia reported to the Massachusetts Cancer Registry (MCR), where 72.9 would 

have been expected based on statewide rates. This results in a Standardized Incidence Ratio 

(SIR) of 114 (95% cant. int. = 91-143). In addition, there was excess thyroid cancer in these 

same towns for the same time period. The thyroid cancer SIR was 122 (95% cant. int. = 96-

155). In other words, leukemia was 14% elevated over the statewide rate and thyroid cancer 

was 22% elevated . Neither of these calculations were statistically significantly elevated by the 

usual convention (P<.05), but there were more cases than expected nevertheless. This means 
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there is a continuing excess of these two radiation-related cancers in the population, as there 

was in the 1980s. 

Prostate cancer and multiple myeloma, both radiation-linked diseases, are also elevated and 

statistically significant for the years 1998-2002 in the seven towns most likely to be impacted 

near Pilgrim (Carver, Duxbury, Kingston, Marshfield, Pembroke, Plymouth, and Plympton). The 

seven towns listed are those that a meteorological analysis done by Dr. Spengler and Dr. 

Keeler for Massachusetts Department of Public Health indicated are most impacted by the sea 

breeze effect.2 

These new and significant site-specific studies show that the area is a damaged, sensitive 

population, and consequently less able to tolerate additional assaults. 

Demographics: Communities south of Boston will grow 13% and Plymouth is expected to add 

the most, about 10,000 residents - a population jump of over 20%. By 2030, 1 in 3 people will 

be over the age of 55, compared to 1 in 5 now. This is relevant to any analysis of health 

impacts, as new and significant studies have shown an increased sensitivity to low levels of 

ionizing radiation in older populations. 3 

(5) Standards. allowable releases: NRC's misrepresents the impact of radiation released from 

Pilgrim by inappropriately using the "standard man' or "reference man" as its basis for 

calculating risk and health effects. The so-called standard man is fully matured and healthy. 

BEIR VII states that risks for females and children are much larger than for a 'standard man.' 

That would cause the calculations for risks using the NRC's 'standard man' to be much lower 

than actually experienced by a population at risk unless the population at risk is composed 

totally of 'standard men.' The population of Plymouth County has 51.3% women and many 

2 Feasibility of Exposure Assessment for The Pilgrim Nuclear Power Plant 
Dr. J.D. Spengler and Dr. G.J. Keeler, May 12, 1988 

3 Greater Sensitivity to Ionizing Radiation at Older Age: follow-up of workers at Oak 
Ridge National Laboratory through 1990. Richardson, D.B. and Wing, S. Int. J. 
Epidemiol., 1999,28:428-436; the Hanford Data: Issues of Age at Exposure and Dose. 
Stewart, A.M., Kneale, G.W., PSR Quarterly Vol. 3, NO.3 (Sept. 1993) 3:101-111; and 
Leukaemia near nuclear power plant in Massachusetts, Richard Clapp, Sidney Cobb, C 
K Chan, Bailus Walker, 924, Lancet, 1987. 
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children [7% under 5; 26% under 18] who are not correctly considered in the risk calculations 

(US Census data, 2000). Additionally, we know from new research that radiation affects the 

most vulnerable - the sick (discussed above), the young4 and the 01d.5 This makes intuitive 

sense - for example, the older we get, the more vulnerable we become and this is borne out by 

research. 6 By 2030, (1) in (3) people will be over the age of 55, compared to 1 in 5 now. 

(6) NRC staff overstates background radiation and incorrectly assume that Pilgrim's monitoring 

reports and dose calculation models are reliable and accurate. 

Background radiation: The NRC staff attempts to minimize the impact of the reported 

amount of radiation released from Pilgrim by stating it is but a small per-cent of background 

radiation. They incorrectly claim that, ''The average dose of approximately 360 mrem/yr from 

natural background and medical sources of rad iation (NRC 2005)." That number is a national 

average - not applicable here. The soil in Plymouth and surrounding towns is largely sand 

containing very little uranium, thorium and radium. We are not Denver, Colorado, for example. 

Pilgrim's monitoring reports and dose calculation models are neither reliable nor 

accurate. Example: dose calcu!ation models assume that a radioactive plume will move in a 

straight line when, in fact, wind in our coastal communities is highly variable affected by the sea 

breeze effect, topography, and buildings. Wind direction is measured by the meteorological 

tower on the reactor building. It only tells where the wind in blowing on site not what happens to 

it offsite. There are no real-time weather and radiation monitors appropriately placed in 

4 National Academies of Science, Hea lth Risks from Exposure to Low Levels of 
Ionizing Radiation: BEIR VII Phase 2, 2005, National Academies Press 

5 George Kneale and Alice Stewart, "Factors Affecting Recognition of Cancer 
Risk of Nuclear Workers" Occupational and Environmental Medicine 52 
(1995):515-23; Steve Wing et al.," Mortality among Workers at Oak Ridge 
National Laboratory," Journal of American Medical Association 265 np, 11 (20 
March 1991): 1437-38. 

6 We note that the A-bomb studies concluded that radiation affects the young and healthy 
more than the old, since they found more cancer in the young. But this would make 
radiation unlike almost any other cause of death. The A-Bomb Survivor Study was begun 
in 1950, five years after the bombing; many of the sick, weak, young children and elderly 
died off from the devastating lifestyle consequences of the bomb. The survivors were 
actually a selected healthy survivor popUlation; the survivors are not a representative 
population. 
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surrounding communities to measure alpha, beta and gamma radiation. Environmental 

sampling for radiation in the environment is limited; and the samples are analyzed and reports 

prepared by Entergy's own laboratory. 

Testing Silver Lake - it provides drinking water to Brockton. There is no indication that the 

lake has been tested for radionuclides; and Brockton adds an environmental justice dimension, 

due to its economic profile. 7 

(7) Bio-Accumulation of Radionuclides in the Environment from 1972-2032 -ignored 

The effects of radiation exposure are cumulative; this is ignored by NRC staff in the Draft. 

Some types of nuclear power plant emissions stay radioactive for a long time and, because 

they can enter biological food chains, those materials can accumulate in the environment and 

adversely affect public health. "If radioactive emissions persist for years, decades or even 

centuries within the environment, then even modest reductions in annual discharges may not be 

sufficient to prevent an environmental build up of those materials over time." Estimates of 

Environmental Accumulations of radioactivity Resulting from Routine Operation of New England 

Nuclear Power Plants (1973-84), Dr. Richard W. England" Mr. Eric Mitchell, pA, A Report of 

the Nuclear Emission Research Project, Whittemore School of Business and Economics, 

University of New Hampshire, Durham, N.H., August 1987. 

It is known for example that the following radionuclides have been released from Pilgrim into 

neighboring communities: plutonium 239 (half life 24,400 years); neptunium 236 or 237 (half 

life ranging from 120,000years -2.1 million years); cesium 137 (half life 30.2 years); strontium 

90 (half life 28.5 years); tritium (half life 12.3 years), and xenon (half life 9.17 hours). Xenon 

transforms after its emission into cesium 135, which persists almost indefinitely in the 

environment. Examples of previous releases have been reported in the Annual Radiological 

Environmental Monitoring Program Reports [REMP].8 

7 Point brought forward at Hearing by Ms Pine DuBois, Kingston 
8 For example, in June 1982, Pilgrim blew its filters and released contaminated resin 
material off site into surrounding communities. The licensee's own Radiological 
Environmental Monitoring Program Report for 1982 showed for example: Cesium -137, 
(1,000,000) times higher than expected in milk tested at the indicator sampling farm 12 
miles west of the reactor and no elevation at the control station, 22 miles away; Cesium-
137 again (1,000,000) higher in vegetation samples from indicator farms. 7 miles and 
1.5 miles from the reactor. Plutonium 239/240: Radiological Environmental 
Reports(REMP) 1998, Plutonium found in indictor samples and Duxbury Beach; REMP 
1999, Plutonium found Duxbury Beach; REMP 2000, Plutonium in indicator samples and 
Duxbury Beach, later excused by stating contamination must have resulted from a dirty 
beaker; REMP 2001 Plutonium Duxbury Beach; REMP 2003 forward stopped testing for 
Plutonium on Duxbury Beach. 
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These releases include substances that will remain active in the local environment for the 

foreseeable future and should have been taken into account when actual on-going doses to the 

public are evaluated. 

(8) NRC staff fail to include new and significant information on health effects in Section 5.0 

Environmental Impacts of Postulated Accidents. Examples: 

NRC staff do not mention, the new and significant site specific report by the Massachusetts 

AGO, Report to The Massachusetts Attorney General On The Potential Consequences Of A 

Spent Fuel Pool Fire At The Pilgrim Or Vermont Yankee Nuclear Plant, Jan Beyea, PhD., May 

25, in Massachusetts Attorney General's Request for a Hearing and Petition for Leave to 

Intervene With respect to Entergy Nuclear Operations Inc. 's Application for Renewal of the 

Pilgrim Nuclear Power Plants Operating License and Petition for Backfit Order Requiring New 

Design features to Protect Against Spent Fuel Pool Accidents, Docket No. 50-293, May 26, 

20062006. 

The report estimated the costs and latent cancers of Cesium-137 releases from Pilgrim's 

spent fuel as follows: 

1 UV/o release l.-- 1 j ( nuuv/o release L-137 
~ost (billions) $105-$175 billion $342-$488 Billion 
atent Cancers 8000 24,000 

NRC staff failed to mention the new and significant information on potential health 

consequences from a spent fuel pool accident. Conclusions the National Academy of Sciences 

- Safety and Security of Commercial Spent Fuel Storage," National Research Council of the 

National Academy of Sciences, Public Version, April, 2005 Finding 3B - " .. . a terrorist attack 

that partially or completely drained a spent fuel pool could lead to a propagating zirconium 

cladding fire and the release of large quantities of radioactive materials to the environment. 

Details are provided in the committee's classified report" NAS, p. 6; "Such (zirconium cladding) 

fires would create thermal plumes that could potentially transport radioactive aerosols hundreds 

of miles downwind under appropriate atmospheric conditions". NAS, p.50; and "The excess 

cancer estimates ... to between 2,000 and 6,000 cancer deaths" NAS, p. 45. The NAS report 
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pertains directly to Pilgrim because it was among the reactors pointed out to be more 

susceptible to damage due to its design placing the pool in the "attic" - vulnerable from three 

sides. 

II. ENVIRONMENTAL IMPACTS OF THE URANIUM FUEL CYCLE AND SOLID WASTE [6.0] 

- spent fuel, so-called low level waste and transportation of radioactive waste 

"Small" impact, no new and significant information 

Draft SEIS states that Entergy and the NRC staff are not aware of any new and significant 

issues - they therefore conclude that there will be no impacts related to these issues beyond 

those discussed in the GElS - impacts judged to be "smaiL" However new and significant 

information abounds. 

A. Spent Fuel - high level radioactive waste 
"Small" impact, no new and significant information 

The Draft SEIS's findings ignore new and significant information regarding the dangers of spent 

fuel storage. For example, staff ignored: 

The National Academy of Sciences Report Safety and Security of Commercial Spent 

Nuclear Fuel Storage Public Report, April 2005; 

Dr. Jan 8eyea's report for the Massachusetts Attorney General's Motion to Intervene in 

Pilgrim's Re-Licensing Application, May 2006; 

Pilgrim Watch 's Motion to Intervene in Pilgrim's Re-Licensing Application, Contention 4, 

May 2006; 

The Massachusetts Attorney General 's Petition for Rulemaking, August 2006 that calls, for 

example, for NRC to consider new and significant information showing that the NRC's 

characterization of the environmental impacts of spent fuel storage as insignificant in the 1996 

Generic Environmental Impact Statement for Renewal of Nuclear Plant Licenses ("License 

Renewal GElS") is incorrect; and 

The fact that NRC's Waste Confidence Rule is fantasy or wishful thinking- there is no 

likelihood that the spent fuel at Pilgrim will leave Plymouth anytime soon or ever. 

More basically - there is no storage plan for spent fuel presented in the Application or any 

subsequent study by the NRC review staff so that the onsite storage plan can be analyzed; 

therefore there is no basis for the NRC staff to claim that the environmental impact of storing 

half-again as much until 2032 presents no environmental risk. 
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B. Low-Level Radioactive Waste 
"Small" impact, no new and significant information 

The NRC staff incorrectly concluded that there was no new and significant information and 

therefore there would be no impacts of low level waste storage and disposal associated with the 

renewal term. Further the staff mistakenly agrees with the GElS that, " ... The maximum 

additional on-site land that may be required for low-level waste storage during the term of a 

renewed license and associated impacts will be smaiL" And, " ... the Commission concludes that 

there is reasonable assurance that sufficient low-level waste disposal capacity will be made 

available when needed for facilities to be decommissioned consistent with NRC 

decommissioning requirement." 

The NRC staff did not bother to look at new and significant information pertinent to this site and 

must be required to do so before finalizing the SEIS. 

Pilgrim is a very large generator of LLRW. In 2003, for example, Pilgrim shipped 59,089 

cubic feet, containing 1,210.000 curies; and stored 4,178.3 cubic feet containing 4,620.000 

curies.9 

Barnwell S.C. announced that it will close to Massachusetts generators June 20, 2008. 

Massachusetts is not a member of any compact; in order to join Massachusetts would have 

to agree to be a host community; Massachusetts indicated clearly in the mid 1990's that it 

would not be a host community. 

Texas may open, no guarantees, and if it does open there is no assurance that non-Texas 

Compact members will be able to send their waste there and if allowed whether fees would 

be prohibitive. 

No sites have been developed anywhere in the country despite millions of dollars spent on 

failed attempts. 

Terrorism or acts of malice were not considered a threat in 1972. Not so, post 9/11 -

nuclear facilities/materials are known to be attractive targets . 

. I Pilgrim is located on Cape Cod Bay and the property slopes towards the Bay so that any 

92003 MASSACHUSETTS LOW - LEVEL RADIOACTIVE WASTE SURVEY REPORT, 
Massachusetts Department of Health Radiation Control Program, October 2005 
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leaking contaminants from waste storage facilities will flow towards and eventually into the 

Bay. There are no monitoring wells lining the shoreline. Further the coast is a salt corrosive 

environment and its effect on concrete and waste packaging must be analyzed. 

The undisputed recognition of global warming is new and brings with it increased severity 

of coastal storms, erosion, and increased sea levels. Hence this must be factored into on

site waste storage options. 

Storage of LLRW is important for our community's health and safety because there is nothing low 

level about the waste. Waste is characterized "high" or "low" depending on where it comes from , 

how it is generated, not according to its' toxicity and longevity. Waste containers and forms wi ll not 

last as long as some waste remains hazardous. Therefore, we want to know what Entergy's plans 

are for storing LLRW; monitoring the releases; and what are the "acceptable" public radiation 

exposures and health risks. 

We deserve to know what the LLRW storage plans are before the application is decided; so 

that the re-licensing decision does not prejudge any LLRW storage decision. 

c. TransportationThe Draft SEIS incorrectly concludes that there was no new and significant 

information identified so therefore there wi ll be no impacts of transportation associated with 

license renewal beyond those discussed in the GElS. 

Comment 

Let's assume, as the Draft does, that Yucca will open -some day off in the future. The Draft 

ignores new and significant information about transportation hazards and shipping cask 

integrity. In fact, they never present the transportation plan for getting the tons of spent fuel out 

of here. 

As part of the current plan, DOE proposes up to 24 barges carrying giant high-level radioactive 

waste containers onto Cape Cod Bay, Massachusetts Bay and Boston Harbor bringing 

hundreds of tons of dangerous poisons to densely populated Boston to be transferred from 

there by rail. 
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Will the public go along? Accidents happen and each barge sized container would hold up to 

200 times the long-lasting radioactivity given by the Hiroshima atomic bomb. Leakage of even a 

fraction could mean catastrophe. How do you ever recover it? 

NRC design criteria for waste transport containers are woefully inadequate. Rather than full 

scale physical testing, scale model tests and computer simulations are all that is required. The 

underwater immersion design criteria test examines the integrity of a slightly damaged 

container submerged under 3 feet of water for 8 hours. An undamaged cask is paper-tested for 

1 hour submersion under 656 feet of water. If a cask were accidentally immersed under water 

or sunk by terrorists, is it reasonable to assume that the cask was only slightly damaged, or not 

damaged at all? Barge casks weigh well over 100 tons (up to 140 tons), how can NRC assume 

that they will be recovered underwater somewhere en route to Boston within 1 hour, or even up 

to 8 hours? Special cranes capable of lifting such a heavy load would have to be located, 

brought in and set up after finding where it went, perhaps in inclement weather. 

III. ENVIRONMENTAL IMPACTS OF POSTULATED ACCIDENTS [5.0] 

5.1.2 Severe Accidents 
"Small" impact, no new and significant information 

There is so much that is so blatantly wrong with NRC's analysis that it is nearly impossible to 

know where to begin. We will focus on some illustrative highlights. 

1. Risk of Sabotage Deemed "Small" 

Draft SEIS concluded that, "Additionally the NRC regulatory requirements under 10 CFR Part 
73 provides reasonable assurance that the risk of sabotage is small. " 

NRC did not consider new and significant information specific to this site; no reasonable person 

would agree that NRC regulatory requirements "provide reasonable assurance that the risk of 

sabotage is small. " 

Massachusetts listed among top 5 terrorist targets 

In, Arab-American to become first Massachusetts homeland security chief, David Weber, 

Associated Press, January 21, 2007 states, 
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The federal government lists Massachusetts -- where two of the planes involved in the 

9-11 attacks were launched from Logan International Airport -- among the five states 

most likely to be involved in attacks. 

Ninth Circuit Court - San Luis Obispo Mothers for Peace v. Nuclear Regulatory Commission, 

June 21, 2006 contradicts NRC Staff. The court dealt with the question of whether the NRC 

must address impacts of terrorist attacks in licensing decisions under National Environmental 

Policy Act - the court concluded that it did. Although technically the court's decision does not 

have to be applied here, practically it does. The NRC deals with most issues generically. 

Therefore how can NRC turn around and say it applies in California but not in Massachusetts? 

The Court found that: the risk of a terrorist attack is not too speculative for consideration under 

NEPA; the numeric probability of a terrorist attack need not be precisely quantifiable in order for 

its potential environmental impacts to be considered ; the NRC erred by characterizing 

Petitioners' request as a demand for a "worst-case" analysis when Petitioners did not ask the 

NRC to engage in conjecture on the worst-case outcome, but instead sought an analysis of the 

likely range of environmental impacts if an attack occurred;"[t]here is no support for the use of 

security concerns as an excuse from NEPA's requirements. 

The US Supreme Court, January 16, 2007, refused to review the Ninth Circuit's ru ling that, in 

order to comply with the National Environmental Policy Act (NEPA), the NRC must consider the 

environmental impacts of terrorist attacks before it licenses the new waste storage facility. 

The NRC and industry claim that they have invested huge sums to increase security and put in 

place extra measures. It is not logical for the NRC to consider the threat of terrorist attacks 

extremely serious outside the NEPA context but only speculative and theoretical within it. 

Bottom line -the ruling stated that agencies must conduct at least an environmental 

assessment for any government-approved project. If that review reveals the likelihood of a 

significant impact, the agency then must prepare a more thorough environmental impact 

statement. Re-licensing Pilgrim is a government -approved project; hence the SEIS logically 

should consider its impact - the draft did not. 
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Risk of sabotage far from "small" - CRAC II Report; NAS Report; MA AGO Motion 

The President of the United States, Congress, special commissions all agree that the risk of 

sabotage to our country is considerable and increasing. Nuclear reactors are prime targets 

because of the catastrophic consequences a successful attack would bring. Pilgrim is an especially 

attractive target because of its location in "America's Hometown" - a symbolic target - Plymouth 

is known around the world. Pilgrim is vulnerable to an attack by the air [even a small explosive 

laden helicopter could cause a disaster by targeting the switch-yard, control room, intake, not to 

mention the densely packed spent fuel pool]; sea [a few buoys marking the no-enter zone, floating 

"No Trespassing" signs, provide no real deterrence; and land [onsite guards depend on off site 

forces, it is highly unlikely for them to arrive in sufficient time considering that OSRE mock attacks 

are usually lost in three minutes]; and there are simply not enough guards, trained and equipped, 

to meet the number of attackers and type of equipment involved in 9/11. 

Examples - new and significant information showing risk far from small: 

A. Core Melt - Calculation of Reactor Accident Consequences U.S. Nuclear Power Plants 

(CRAC-2), Sandia National Laboratory, 1982 

A core melt at Pilgrim NPS, calculated by the federal government, would result in a 20 miles 

peak 1 s l year fatal radius; a 65 miles peak 1 sl year injury radius; and 23,000 peak cancer 

deaths.10 

10 Calculation of Reactor Accident Consequences U.S. Nuclear Power Plants (CRAC-2), 
Sandia National Laboratory, 1982. "Peak" refers to the highest calculated values - it 
does not mean worst case scenario. This is due to uncertainties in the meteorological 
modeling acknowledged by Sandia. The model only considered one year's worth of data 
and does not model for precipitation beyond a 30-mile radius . This is significant because 
the highest consequence is predicted to occur when a radioactive plume encounters rain 
over densely populated area. Peak Early Fatalities are deaths that result within the first 
year. Peak Early Injuries are radiation-induced injuries occurring in the first year that 
require hospitalization of other medical attention - such as sterility, thyroid nodules, 
vomiting and cataracts. Peak Cancer Deaths are predicted to occur over a lifetime. 
However, this is not the case with leukemia which is assumed to have occurred within 
the first 30 years following the accident. 
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And new information available since the GElS is a later analysis of the CRAC study by Dr. 

Edward Lyman showing that these estimates are conservative ["Chernobyl on the Hudson?

The Health and Economic Impacts of a Terrorist Attack at Indian Point Power Plant," Dr. Edwin 

Lyman, September 2004]. In the report he concluded, 

The federal study, CRAC II: 

used census data from 1970; 

assumed entire 10-mile EPZ would be evacuated within at most six hours after issuance 

order; 

assumed aggressive medical treatment for all victims of acute radiation exposure in 

developing numbers for early fatalities; 

used a now obsolete correlation between radiation dose and cancer risk that 

underestimated the risk by a factor of 4 relative to current models; and current models 

need to be recalculated again based on the National Academy's BEIR VII Report (June 

2005) that reconfirmed that there is no safe level of radiation, risks are greater than 

previously thought and health risks other than cancer must be considered -such as 

heart disease and birth defects; 

sampled only 100 weather sequences out of over eight thousand (an entire year's 

worth), a method that underestimates the peak value over the course of a year by 30% 

B. Spent Fuel Pool Accident 

1 ) National Academy of Sciences 11 

"Finding 2A: Spent fuel storage facilities cannot be dismissed as targets for such attacks 

because it is not possible to predict the behavior and motivations of terrorists, and 

because of the attractiveness of spent fuel as a terrorist target given the well known 

public dread of radiation ... The committee judges that attacks by knowledgeable 

terrorists with access to appropriate technical means are possible." NAS, pA 

"Terrorists view nuclear power plant facilities as desirable targets because of the large 

inventories of radionuclides they contain. The committee believes that knowledgeable 

11 Safety and Security of Commercial Spent Nuclear Fuel Storage 
Public Report, National Academy of Sciences, April 2005 
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terrorists might choose to attack spent fuel pools because: (1) at U.S. commercial 

nuclear power plants, these pools are less well protected structurally than reactor cores; 

(2) they typically contain inventories of medium - and long-lived radionuclides that are 

several times greater than those in individual reactor cores." NAS, p.36 

"A loss-of-pool-coolant event resulting from damage or collapse of the pool could have 

severe consequences. Severe damage of the pool wall could potentially result from several 

types of terrorist attacks, for instance: (1) Attacks with large civilian aircraft; (2) Attacks with 

high-energy weapon; Attacks with explosive charges." NAS, p.49 

"Finding 38 - ... a terrorist attack that partially or completely drained a spent fuel pool 

could lead to a propagating zirconium cladding fire and the release of large quantities of 

radioactive materials to the environment. Details are provided in the committee's 

classified report." NAS, p.6 

"Such (zirconium cladding) fires would create thermal plumes that could potentially 

transport radioactive aerosols hundreds of miles downwind under appropriate 

atmospheric conditions." NAS, p.50 

"The excess cancer estimates ... to between 2,000 and 6,000 cancer deaths"i p.45 

2) An analysis of spent fuel pool accident at Pilgrim was performed by Dr. Jan 8eyea for the 

Massachusetts Attorney General's Motion to Intervene in Pilgrim's re-licensing application. ~ 

Massachusetts Attorney General's Request for a Hearing and Petition for Leave to Intervene With 

respect to Entergy Nuclear Operations Inc. 's Application for Renewal of the Pilgrim Nuclear Power 

Plants Operating License and Petition for 8ackfit Order Requiring New Design features to Protect 

Against Spent Fuel Pool Accidents, Docket No. 50-293, May 26, 2006 includes a Report to The 

Massachusetts Attorney General On The Potential Consequences Of A Spent Fuel Pool Fire At 

The Pilgrim Or Vermont Yankee Nuclear Plant, Jan 8eyea, PhD., May 25, 2006.] 

Dr. Jan 8eyea's estimated the consequences following the release of Cesium-137 from Pilgrim's 

spent-fuel pool. We recognize that these are conservative estimates because: (1) he only considers 

Cesium-137, other radionuclides would be released; and (2) he only looks at latent cancers and 

not other radiation-linked diseases, reproductive disorders and birth defects. 
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n 0% release C-1::3 f n 00% release C-1::3 f 
~ost (billions) $105-$175 billion $342-~488 Billion 
atent Cancers 8,000 ~4 000 

3) Operating with faulty fuel cladding was not taken into account, either - both the probability and 

consequences of postulated accidents may be increased when nuclear plants operate with pre

existing fuel cladding failures. Degraded fuel is an on going issue for the industry. NRC 

Commissioner Merrifield has admitted nearly 1/3 reactors now have failed fuel, and the trend is 

increasing, not decreasing. Briefing on Nuclear Fuel Performance, Transcript, pA, (February 24, 

2005), http://www.nrc.gov. 

3. 5.2.6 Conclusion - NRC Staff mistakenly claim Applicant's SAMA Analysis "sound" 

1) It was far from "sound" in that it ignored a spent fuel pool accident at Pilgrim. The NRC staff 

excused this by misinterpreting prior cases and going to the wrong section of the GElS. 

The NRC in Turkey Point concluded that the GElS exempts spent fuel pools. They did so by 

referring to section 6 of the GEIS12, which deals with "The Uranium Fuel Cycle and Solid Waste 

Management" under normal operations, rather than going to section 5 of the GElS, which deals 

with "Environmental Impacts of Postulated Accidents." Section 5 includes definitions of "severe" 

and "accident" and does not limit these to reactor accidents in any way.13 

Section 5.2.1 of NUREG 1437 "General Characteristics of Accidents" begins its discussion of 

design basis and severe accidents with a definition of these terms. 'The term 'accident refers to 

any unintentional event outside the normal plant operational envelope that results in a release or 

the potential for release of radioactive materials into the environment ... 'severe' ... [includes] 

those involving multiple fa ilures of equipment or function and, therefore, whose likelihood is 

generally lower than design basis accidents but where consequences may be higher . . . " 

It is their potential for "releases substantially in excess of permissible limits" that makes it 

necessary to consider them in SAMAs. This entire SAMA section focuses on potential 

consequences to determine whether a potential accident is severe or not - not whether the source 

is the reactor core or elsewhere at the plant. 

12 Section 6 in NUREG - 1437, whose conclusions are carr ied over into Appendix B to 
Subpart A of Part 51. 
13 See discussion under IILA. 
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2) "The staff reviewed Entergy's analysis and concluded that the methods used and implementation 

of those methods was sound." And "the costs of SAMAs evaluated would be higher than the 

associated benefits. 5.2.5. The NRC staff is wrong to accept Entergy's SAMA analysis in the 

application - see Pilgrim Watch's Motion to Intervene, Contention 3. 

Criticism: 

The Applicant's Environmental Report inadequately accounts for off-site health exposure and 

economic costs in its SAMA analysis of severe accidents. By using probabilistic modeling and 

incorrectly inputting certain parameters into the modeling software [such as meteorology, 

demographic data, economic data, emergency response data], Entergy has down played the 

consequences of a severe accident at Pilgrim and this has caused it to draw incorrect conclusions 

about the costs versus benefits of possible mitigation alternatives. 

Examples: 

Economic data - Nowhere in the assessment of the economic costs of a severe accident does the 

model account for the loss of economic activity in Plymouth County. The valuations include only 

the assessed value of the property, ignoring business value. The fact that the building is an on

going business with inventory, equipment, and income generation capability is not taken into 

account. Tourism is ignored which is mystifying because the staff looked into and mentions historic 

and archaeological resources as a variable in their alternative analysis, section 8, and description 

of the site (section 2.2.9). 

Evacuation Delay time 

Entergy assumes that the longest likely delay before residents begin to evacuate is 2 hours. This 

assumption is incorrect for the simple reason that notice of the evacuation could take longer than 

2 hours to reach people. The sirens only can be heard outside, if an accident occurs when 

residents are inside, during the night for instance, they are unlikely to be notified within 2 hours. 

The peak population in the EPZ approximates 100,000. How is it conceivably possible to spread 

the word if the sirens are down over approximately 150 square miles when the public is engaged 

in a variety of activities? What about those who can not hear the sirens inside? 

NUREG-1437, Supplement 29 A-276 July 2007 



NRC-Pilgrim's Final Supplemental 
 Environmental Impact Statement

Exhibit No. NRC000002 
Pilgrim LR Proceeding 
50-293-LR, 06-848-02-LR

Appendix A 

Evacuation Speed 

Entergy assumes the evacuation speed wi ll be from 3 hours 35 minutes to 6 hours 30 minutes 

However, to arrive at this number, the applicant falsely assumes that: the public is out of danger 

once they cross the 10 mile boundary but in a severe accident harmful levels of radiation (and thus 

evacuation) will extend beyond 10 miles; they assume no one beyond 10 miles will evacuate, 

leaving roads clear when we know the "shadow evacuation" will occur and a "cork will effectively 

be placed in the bottle" trapping those near the core; and they assume transportation providers 

from well outside the zone will come and whisk folks away within this small frame-period. How did 

the NRC staff buy into this? 

5. 2 Severe Accident Mitigation Alternatives 

The applicant is required to analyze severe accident mitigation alternatives. The NRC staff 

concluded in their review of Entergy's analysis that the methods were sound and, 

Although the treatment of SAMAs for external events was somewhat limited by the 

unavailability of an external event PSA, the likelihood of there being cost-beneficial 

enhancements in this area was minimized by improvements that have been realized as a 

result of the IPEEE process, and increasing the estimated SAMA benefits by a factor of five 

to account for potential benefits in external events. 

Question: Where did "5" come from; what is the rational, none is given; what should it have been? 

Five is obviously pulled out of the air. It assumes that there is no difference between events caused 

externally than internally - there is no rational basis for that assumption . 

Consequences of NRC rubber-stamping the faulty SAMA Analysis 

The faulty SAMA analysis used by Entergy in the Environmental Report, and accepted by NRC in 

the Draft SEIS, caused it to wrongly dismiss mitigation alternatives such as adding a filter to the 

Direct Torus Vent. 

5.1.1 Design-Basis Accidents 

"Small" impact, no new and significant information 

"The Commission has determined that impacts of DBAs are small significance for all plants 

because the plants were designed to successfully withstand these accidents." 
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NRC staff obviously forgot about the near-miss at Davis Besse NPS - the reactor with a hole in 

its head . NRC staff incorrectly assumes that: NRC regulations are sufficiently stringent; that 

regulations are followed by licensees and manufacturers; and that there is sufficient NRC 

oversight and enforcement action when regulations are not met. 

What was not taken into account? 

Spent fuel pool accident can causellead to a reactor core accident and vice versa -the 

interplay was ignored and not analyzed; 

Human error; 

The effects of an aging work force; 

The bathtub curve of aging - trouble occurs in all mechanical components in their early and 

later stages - Pilgrim will be in the "late stage" from 2012-2032; 

The use of counterfeit and substandard parts; 

The potential leakage of contaminated water offsite; 

The Aging Management Plan failure to adequately monitor for corrosion in the drywell liner; 

Wiring Coating- missing from the list of passive equipment is testing Ire-qualifying the EO 

rating, although the miles of wiring at Pilgrim is tested with the active components they 

interconnect -these wires are required to perform under harsh conditions (fire, high 

temperature, and high moisture). As the wiring ages its ability to still meet the original 

qualification tests is an interesting, though overlooked, challenge. A good comparison, consider 

what is happen in the City of Boston. The aging Nstar electric system is failing. How many of 

those failures are just old wires with rubber coating turned brittle and cracked? The power flows 

until the manhole explodes. Turing on a pump is like turning on your lights; it does not test the 

wiring coating, the EO, only the metal of the wire. 

Engineering Review of Operating Transients: Pilgrim in 1994 had already exceeded the 40-

year design standards for 6 kinds of events that put stress on the reactor before license 

expiration, according to a February 24, 1994 NRC Inspection Report -we are considering 

adding an additional 20 years. 
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Transient Design Cycles Cycles to-date Projected Cycles 
Description 40 years 21 years 40 years 

Startup 120 187 368 
Power Increase 120 133 264 

T/G Trips 40 26 49 
Other Scrams 147 134 346 

Loss of FW Pumps 10 26 64 

SR Valve Blowdown 2 13 23 

Replacement parts - difficult, if not impossible, to find from 2012-2032: 

Example - The Patriot Ledger Reported, February 25, 2003, Broken pump shuts Pilgrim 

power plant - Engineers traced the pump problem to a defective part in the generator that 

powers the pump motor, Tarantino said. A 12-inch-wide "slip ring" in the motor and 

generator had failed ... The motor and generator together are about the size of an 

automobile ... Workers are replacing the rotor in the generator ... It took until Sunday to get 

the part because Pilgrim "was built in the 1960s and went on line in 1972," Tarantino said. 

"In some cases it's becoming difficult to find replacement parts because the technology has 

changed." 

Replacement parts in a global economy can come from anywhere in the world. This 

presents serious QA issues, not analyzed. 

IV. ENVIROMENTAL IMPACTS OF DECOMMISSIONING [7.0] 

"Small" impact, no new and significant information 

The NRC staff concluded that there are no impacts related to these issues beyond those discussed 

in the GElS - the impacts are small and additional mitigation measures are not likely to be 

sufficiently beneficial to be warranted. 

Subsections 

1. Waste Management (p.7-3): "Decommissioning at the end of a 20-year license renewal period 

would generate no more solid wastes than at the end of the current license term. No increase in 

the quantities of Class C or greater than Class C wastes would be expected." The staff did not 

identify and new and significant information. 
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Comment - what's wrong? 

What about the generation of half-again as much spent fuel and so-called low-level waste? There 

is new and significant information indicating that there will NOT be an offsite storage solution 

anytime soon - not within NRC's stated estimates. The staff simply ignored reality and rests its 

case on the now outdated Waste Confidence Rule. 

2. Air quality (p. 7-3): "Air quality impacts of decommissioning are expected to be negligible either 

at the end of the current operating term or at the end of the license renewal term." The staff did 

not identify and new and significant information 

Comment: 

The staff did not provide information about buried wastes on site - where they were located; how 

deep they were buried; packaging; chemical and radioactive composition of waste. 

We know for example that when Pilgrim blew its filters in 1982, there was considerable 

contamination. During the clean up, waste was buried on the property. Neighbors and passer-bys 

on Rocky Hill Road observed the operation - NRC and Entergy's staff are aware, too. The public, 

NRC officials and Entergy staff also are well aware of burials off the Access Road. If the application 

is approved, decommissioning will not begin until 2032 or later. We assume that the licensee and 

NRC determined that burying waste on site would not harm the environment based on a definite 

time frame - a 40 year license. What would happen after 60 years was not considered nor 

analyzed. It needs to be analyzed to provide reasonable assurance that public health and safety 

will not be negatively impacted. For example erosion of the top soil will be affected by the passage 

of time, increasing frequency and severity of coastal storms; and the topography of the site that 

slants down into Cape Cod Bay. Migration of contaminants underground is currently not monitored. 

Migration of contaminants from so-called low level waste has happened at other sites - for example, 

at Barnwell SC, TVA, Hanford and Starmet. Hence there is no reason to believe that the same 

could not happen here. 

3. Water Quality (p. 7-3): "The potential for significant water quality impacts from erosion or spills 

is no greater when decommissioning occurs after a 20-year license renewal period or after the 

original 40-year operation period, and measures are readily available to avoid such impacts." 

The staff did not identify any new and significant information. If they had looked they would have 
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concluded that there are no effective measures currently or in the aging management program to 

avoid impacts. 

The staff ignored the points brought forward by Pilgrim Watch in their Motion to Intervene, May 

2006. Contention 1 asserts that the Aging Management program proposed in the Pilgrim 

application for license renewal is inadequate because (1) it does not provide for adequate 

inspection of all systems and components that may contain radioactively contaminated water and 

(2) there is no adequate monitoring to determine if and when leakage from these areas occurs. 

Some of these systems include underground pipes and tanks which the current aging management 

and inspection programs do not effectively inspect and monitor. NRC staff need consider that: 

We know that over the last decade a series of events, occurring at a quickening pace and with 

increasing magnitude, have raised serious questions about whether nuclear facilities are in 

compliance with federal regulations governing the release of radioactive materials into the 

environment - leaks have been reported at the majority of reactors. The industry is 

"addressing" the issue by a voluntary reporting program. Public safety requires requirements. 

Exposure to radiation, including tritium, can cause cancer, disease, genetic mutations and birth 

defects. 

Recent discoveries of leaked radioactive water in other nuclear facilities have made it clear that 

current methods for monitoring systems and components such as buried pipes and 

underground tanks are inadequate. In addition, the older the structure in question, the more 

likely it is for leakages to occur. 

Pilgrim is specifically vulnerable to undetected leaks in its underground pipes and tanks 

because it has nonconforming pipe fittings and flanges. The United States Government 

Accounting Office 14 reported that PNPS is suspected of having received counterfeit or 

substandard pipe fittings and flanges. This could make leaks of contaminated water more 

likely. There is no evidence in the applicant's filing that a thorough investigation at PNPS has 

14 United States General Accounting Office, Report to the Chairman, Subcommittee 
on Oversight and Investigations, Committee on Energy and Commerce, House of 
Representatives, Nuclear safety and Health Counterfeit and Substandard Products 
Are a Government Wide Concern, GAOjRCED-91-6, October 1990. 
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occurred to determine precisely which pipe fittings and flanges are substandard and whether 

they have been upgraded to meet standards. 

The Aging Management Program at Pilgrim does not provide adequate inspection of systems 

and components such as underground pipes and tanks. Appendix B describes the Aging 

Management Program for buried pipes and tanks. This section says that buried components 

will be inspected when excavated during maintenance, and that a focused inspection will be 

performed within ten years unless an opportunistic inspection occurs within this period - the 

focused inspection described is an untested Ultrasonic Test. 

Pilgrim does not have monitoring test wells around, for example, buried pipes and tanks to 

detect leaks. 

The topography of the Pilgrim site is such that, were a leak to develop in an underground pipe 

or tank, the contaminated water would most likely migrate seaward and drain into Cape Cod 

bay. 

The only effective way to monitor for such an occurrence would be to have on-site monitoring 

wells located between Pilgrim and the ocean.15 A suitable array of wells, sampled regularly, 

could be used to test that the inspection program is working properly. 

4. Socioeconomic Impacts (p.7-4): 

Again the staff identified no new and significant information and concluded that there would be no 

socioeconomic impacts associated with decommissioning. 

Example: Leaks into Cape Cod Bay could significantly impact our air and water quality - not to 

mention socioeconomic impacts on our fishing and tourist industry and valuation of properties. 

15Topography source: Pilgrim Nuclear Power Station, Boston Edison Company Docket 
No. 50-293, May 1972 -U.S. Atomic Energy Commission, Division of Radiological and 
Environmental Protection, Final EIS "The station site is along the rocky western 
shoreline of Cape Cod Bay. The geology of the site is recognized as primarily glacial 
deposits. The natural surface stratum in the station area consists of approximately 20 
feet of silty and clayey fine sands with scattered boulders. Bedrock is about 30 to 90 feet 
below mean sea level." P. 9 "Surface topography is such that surface drainage from the 
station is seaward and surface water will not leave the Station property otherwise." P. 
10. 
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v. MARINE AQUATIC RESOURCES [2.2.5; 4.0] 

The staff concludes that cumulative impacts of PNPS license renewal would be SMALL for most 

potentially affected resources, with the exception of the local winter flounder population and Jones 

River population of rainbow smelt, for which impacts would be MODERATE (p.9-5). 

Methods used to Assess Impact: How did NRC come to their conclusion when marine impact can 

not be assessed at present because definite numbers have not been set on what constitutes 

"significant impact." A yardstick has to be firmly established for each species (plant and animal) 

with appropriate federal, state and independent partners and rationales provided to the public; and 

Thermal backwash as not considered. During a thermal backwash, about 155,000 gpm of heated 

water (>105°F) is sent into the intake embayment for a period of about 1.5-2 hrs. Studies to 

evaluate potential impacts of the thermal backwash have not been performed. 

Determining Impact: 

There appear to be many methods used to determine impact, each with drawbacks. It must be 

determined before going forward with the re-licensing process what methods provide the most 

reliable estimates of impact, with a detailed rationale; a requirement that these methods are 

followed by the licensee unless better methods are established and independently approved. 

We understand that there has been no policy statement regarding losses on a square mile basis 

by any state or federal agency. NRC should in its review process determine what percent loss is 

a significant detriment to any population [figure depending on population]. with a detailed rationale. 

Entrainment: Winter Flounder - methods used by Entergy to determine impact 

1. Equivalent adult method: "researchers conducting this work have assumed an otter trawl 

efficiency of 50%, but the actual efficiency may be much lower (or higher), which would alter the 

number of fish in the study area per square mile and the apparent impact. Second, entrainment 

sampling results are quite variable. Third, it is difficult to determine the accuracy, and therefore, the 

applicability, of the survival matrix used in estimating equivalent adults." 

Whether or not these levels of impact are a "significant" detriment to the population, and will result 

in slowing the return to much higher population densities, is currently unknown and a policy 
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statement regarding losses on a square mile basis has not been issued by any of the state or 

federal agencies. EPA Region 1 has stated in the past that population impacts of 5% or greater are 

typically of concern. However, to DEP's and Pilgrim Watch's knowledge, the geographic bounds 

of this particular population have not been agreed upon by state or federal agencies. 

2. 2nd method - estimate the percentage of the total larval population passing in front of the facility 

that is entrained 

3. The third method used by the facility to evaluate impact was the RAMAS (Risk Analysis 

Management Alternative System; Ferson, 1993) winter flounder model. It was used from 1999-2001 

to further evaluate the effects of the facility on the Cape Cod Bay winter flounder population. 

Results suggested that stock reductions from 2.3 to 5.2% might occur as the direct result of 

entrainment at the facility. 

It should be determined and agreed upon by NRC, appropriate state agencies and independent 

analysts what method or methods actually provide accurate information needed to assess more 

accurately impact before the license is approved. 

4. An analysis of Backwash effects has not been performed to the best of our knowledge. 

4.1.4 Potential Mitigation Measures: 12 measures are listed; however "The NRC staff has not 

conducted an analysis of each of these measures relative to their applicability to PNPS ... It is 

expected that a more thorough analysis of the costs and benefits of these technologies would 

be conducted as part of the 316(b) CDS currently being conducted by PNPS in support of the 

NPDES permit renewal. " 

Missing from the list is thermal discharge - allowable maximum temperature of the water 

discharged and its measurement. Discharge temperature is now averaged over an hour; 

instantaneous measurement should be required. We are told that instantaneous releases have 

been over the allowable limit. Those reading do not appear on the record because they can be 

countered by a lower release - a way to cook the books and the fish that happen to be swimming 

by at the wrong time. 
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5. Cape Cod Bay is an Ocean Sanctuary. Therefore greater consideration of a wider range of 

species needs to be analyzed further. 

Submitted by, 

Mary Lampert 

Pilgrim Watch, Director 

148 Washington Street, Duxbury MA 02332 
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Clean Water Action * Environment Massachusetts' Toxics Action Center 

February 28, 2007 

Chief, Rules Division and Directives Branch 
U.S. Nud ear Regulatory Commission 
lVlail Stop T 6-D59 
Washington, DC 20555-0001 

Re: Co mments o n NURE G-1437, Supplement 29. draft 

To \'Vhom It Mal' Concern: 

'Tbank you for the opportuniry t.o provide conunents on the draft Environmental Impact 
Statement for Pilgrim Nuclear Power Station (NUREG- 1437, Supplement 29). 

T he three signatories strongly suppor( the comments submitted by Pilgrim Watch. We 
concur that the draft E nvironmental Impact Statement ignores new and significant 
information and relies on incorrect assumptions about Nuclear Regulatory Comnussion 
(NRC) regnlations as they relate to environmental and public heal th impacts, 

O ne particular p bin t o f concern is NRC's conclusion that the alternatives to rcliccnsing 
\vould have a significantly higher negative impact on the environment than rdicensing. In 
Section 8.2,5.11, NRC downplays the potential of using energy efficienc), to replace Pilgrim's 
capacity, citing federal and st:He forecas ts that incotporatc conservation measures and still 
show rising demand over the next several decades. The as sump lion that energy efficiency 
cannot rc:vers~ [he trend of rising demnnd is incorrect. Efficiency is becoming far more 
\v1dely :lcccptcd as an ahernative to supply, and New England is poised {() [;'Imp up efticiency 
invcstrncnts significnndy. Curren t rcgul:uory barriers to efficiency will likcly begin {Q fa ll :lS 

well - as they did last year in RJwdc Island, when the state adopted legislation that will 
require utilities r.o look at efficiency as a cheaper alternative to supply. The low costs of 
efficiency - approximately 1/3 the cosr of wholesale power l - arc no small reason for 
newfound enthusiasm in the region. 

In considering the alternatives (0 rclicensing, NRC should consider a seen,uie wirh grcady 
expanded energy eft1ciency invcs uncms in rhe region. As proposed in Section 8, 2.6, 
efficiency could be combined \\r;th other :1lternarive:\ to replace Pilgrim'~ ci=l.pacity. 

In general, the PilgrilTI plant $ufft!rs from the same perSiS(ClH problems of safery, security 
and srorage as the nuclear industry in general. Even wi thin the narrow scope of this review 
of the impacts of rcliccnsurc, [here is "lInplc c\'idence for denying the extension. D:lily 
radi:H.ion releases, rhe \':1:;; 1 :lmount:> of r:ldioacti,:e wa ste stored on Sile:l[ the plant. dam:1ged 
fi shc rie~ , and the risk of a fcrr{)r i ~ [ attack arc just sOl11e of the compelling reasons for letting 
th e plant be dcconunj:;siotlcd al d)e end of its planned lifespan - in 2012. 

I Sec "Energy Efficiency: Till: Smart \Vay to Reduce Glob.1i Warming Pollution in tht.: Northeast" Nut ional 
Association orStnte PIRGs, August 2005. hUp:/!www,newenglandcl im::llc.org/lileslrggie i'iic ienl.:y2005.pdf 
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G iven the tn.'my unanswered or inadequately answered questions about [he environmental 
and public health impacts of extending rhe life of this plant, we respectfully ask that this 
commission approach the re-licensing of the Pilgrim nuclear phmt with great caution and 
take into account the many concerns ra.ised by the opponents of re-licensing. \YJe are 
confident that, taking the entire picture into account, there will bc amplc grounds for 
denyjng relicensure. 

Sincerely, 

Brian 'l1mrber, Energy Coordinator 
Clean Water Action 

Frank Gorke, Director 
Envlronmco[ 1\'lassachusctrs 

Alyssn Schurcn, Executive Director 
Taxies .i\crion Cenrer 
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HARMON, CURRAN, SPIELBERG& EISENBERG, LLP 
1726 M street, NW, SUite 600 Washington, DC 20036 

Febmary 28,2007 

Bv first-class mail and e-mail to: 
Michael Lesar 
Chief, Rules and Directives Branch 
Divis ion of Administrative Services 
Office of Administration, Room T-6D59 
Two White Flint North 
11545 Rockville Pike 
Rockville, MD 20852-2746 
PilgrimEIS@nrc.gov 

(202) 32S-3500 (202) 328·6918 fax 

SUBJECT: Comments on Draft SlIpplement 29 CO Generic EIS for License 
Renewal of Nuclear Plcmts, Pilgrim Nuclear Power Plant 

Dear Mr. Lesal': 

On behalf of Massachusetts Attorney General Martha Coakley, we are writing to submit 
comments on Draft Supplement 29 to the Generic Environmental Impact Statement for 
License Renewal of Nuclear Plants (December 2006) ("Draft Supplemental GElS"), 
which purports to evaluate the environmental impacts of renewing the operat ing license 
for the Pilgrim nuclear power plant. ·TIle Draft Supplemental GElS is inadequate to 
satisfy the requirements of the National Environmental Policy Act ("NEPA") or NRC 
regulations for the implementation NEPA, because it fails to address new and significant 
infonnation regarding the potentially severe adverse environmenta l impacts of continued 
high-density pool storage of spent fuel at the Pilgrim nuclear power plant. 

We hereby renew the Attomey General's June 15,2006, comments on the scope of the 
Draft Supplemental GElS, including our previous request that you consider the technical 
infonnation contained in the Hearing Request which was attached to our Scoping 
comments. I Our Scoping Comments were summari ly dismissed in the NRC Statl' s 
September 26, 2006, scoping decision and ignored in the Draft Supplemental GElS2 

I Letter from Diane Curran and Matthew Brock to ChieC NRC Rules and 
Dircctiws Branch (June 15, 2006) ("Scoping Comments'·), enclosing t-vlassachusctt s 
Attorney General's Request for a Hearing and Petition to Intervene With Respect to 
Entergy Nuclear Operations Inc, 's Application lor Renewal of tile Pilgrim Nuclear Plant 
Operating License, etc. (May 26, 2006) ("Hearing Request"). 111e Attomey General is 
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HARMON, CURRAN, SPIELBERG& EISENBERG, LLP 

Michael Lesar 
Chief, Rules and Directives Bmnch 
February 28, 2007 
Page 2 

As stated in our Scoping Comments, the Supplemental GElS for the Pilgrim nuclear 
power plant should address the environmental impacts of a severe accident in the Pilgrim 
fuel pool , including accidents caused by equipment failures , natural disasters, and 
intentional malicious acts. TIle Supplemental GElS should also consider a reasonable 
array of alternatives for avoiding or mitigating the impacts of a severe pool fire, including 
combined low-density pool storage and dry storage of spent fuel 3 

In addition, the Draft Supplemental GElS should incorporate the Commission's decision 
to consider the issues raised by the Attorney General's Scoping Comments and Hearing 
Request in a generic rulemaking proceeding.' The Commission initiated the ruiemaking 
proceeding in November of2006 by publishing the Attorney General 's August 29, 2006 
rulemaking petition in the Federal Register for public comment. 5 It is therefore 
premature for the Draft Supplement GElS to reach any conclusions regarding the 
environmental impacts of high-density pool storage of spent fuel at the Pilgrim nuclear 
power plant. 

Finally, the Staff should confirm that under NEPA, the Staff is precluded Irom issuing a 
penn it for renewed operation of the Pilgrim nuclear power plant unless 'Uld until the 
resuits of the nlieJllaking proceeding havi::! beeIl t,tk01l intO account in the Pilgilm license 
renewal case. 

not re-submitting the Scoping Comments or the Hearing Request, because the NRC 
already has copies. 

2 Letter Irom Rani Franovich, Branch Chief~ Environmental Branch B, to 
Michael R. KatlSler, President of Entergy Nuclear Operations, Inc. ("Entergy"), 
attachment at 4-45; Draft Supplemental GElS, Section 4.7. 

3 In addition , we wish to infoml you that on January 16,2007, the U.S. Supreme 
Court denied a petition for review of a decision by the U.S. Court of Appeals for the 
Ninth Circuit that was cited in our Scoping Comments, San Luis Obispo MOIhers for 
Peace v. Nuclear Regula/Of}' Commission. 449 F.:1d J 0 16 (9u, Cir. 2(07). 'n,e decision is 
reported at 2007 U.S. LEXIS 1028. 

4 Emergy Nuclear Vermom Yankee L.L. c. and Emergy Nuclear OperatIOns. Inc. 
(VemlOnt Yanke.e Nuclear Power Station) ,md Enterg)' Nuclear Generation Company 
and Emergy Nuclear Opera/ions. Inc. (Pilgrim Nuclear Power Station), CLI-07-03, _ 
NRC _, slip op. at 8 (January 22, 2007). 

; See Notice of Petition for Ruiemaking. Docket No. PRM-51-IO, 71 Fed. Reg. 
64, I 69 (November I , 2006). 

Appendix A 

A-289 NUREG-1437, Supplement 29 



NRC-Pilgrim's Final Supplemental 
 Environmental Impact Statement

Exhibit No. NRC000002 
Pilgrim LR Proceeding 
50-293-LR, 06-848-02-LR

Appendix A 

Michael u sar 
Cbief: Rules and Directives Branch 
F ebruU!)' 28, 2007 
Page 3 

Sincerely, 

Is/ 
Di,mc Cun'an 

/s/ 
Manhew Brock, Assistant An om ey General 
Environmental Protection Division 
OITice of the Attomey General 
One· Ashburton Place 
Boston, MA 02108 
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From: Robert S. Knorr, Director [Robert.Knorr@state.ma.us] 
Sent: Wednesday, February 28, 2007 4: 18 PM 
To: nrcrep@nrc.gov 
Subject: Response from "Comment on NRC Documents" 

Appendix A 

Below is the result of your feedback form. It was submitted by 

Robert S. Knorr, Director (Robert.Knorr@state.ma.us) on Wednesday, February 
28,2007 at 16:18:26 

Document_Title: Draft Supplemental Environmental Impact Statement on the Pilgrim Nuclear 
Power Station located in Plymouth Massachusetts [NUREG-1437, Supplement 29 Draft SEIS 
Pilgrim Nuclear Power Station] 

Comments: The purpose of this letter is to provide comments on the Draft Supplemental 
Environmental Impact Statement on the Pilgrim Nuclear Power Station located in Plymouth 
Massachusetts [NUREG-1437, Supplement 29 Draft SEIS Pilgrim Nuclear Power Station]. 

The comments provided specifically address section 4.7 ("Evaluation of New and Potentially 
Significant Information on Impacts of Operation during the Renewal Term), pages 4.65-4.66. 
This section discusses the Southeastern Massachusetts Health Study (SMHS) that was 
conducted by the Massachusetts Department of Public (MDPH). 

On page 4.66, beginning on line 5 text reads" .. . with regard to the SMHS, NRC has considered 
the reievant information in ihese citations and concludes that the peer reviews and even the 
authors now agree that the SMHS does not demonstrate a causal relationship between the 
PNPS effluents and the potential effect of excess cancers in the areas around the site." The 
MDPH believes this statement is neither a correct summarization of the peer reviews nor the 
author's published or unpublished opinions. The correct summarization of the second peer 
review panel would be that: 

1. The findings cannot be readily dismissed on the basis of methodological errors or proven 
biases; 2. The association found between leukemia and proximity to the Pilgrim nuclear facility 
was unexpectedly strong and, this raised concern regarding the biologic plausibility of the study; 
and 3.However, because the study results could not be dismissed, further study may be 
warranted, including expanding case finding and including children. 

The specific statement in the draft report found on page 4-66, lines 7-8, "the SMHS does not 
demonstrate a causal relationship between the PNPS effluents and the potential effect of 
excess cancers in the areas around the site", is specifically not correct for the following 
reasons. The MDPH report specifically states that it is not possible to reach definitive 
conclusions regarding cause and effect but that the results should be followed up to clarify their 
public health implications. This conclusion is consistent with that stated by the peer reviewers . 
While the findings of the study may not support a causal relationship, the NRC arguments in the 
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Supplemental Impact Statement ignore the principal MDPH and peer review conclusions that 
the findings cannot be dismissed and that further attention to the possible risks associated with 
the power plant may be warranted. 

We would be happy to answer any questions you may have, or provide additional clarification. 
Please feel free to contact us at 617-624-5757. 

organization: Massachusetts Department of Public Health 

address1: Center for Environmental Health 

address2: 250 Washington Street, 7th Floor 

city: Boston 

state: MA 

zip: 02108 

country: US 

phone: 617-624-5757 
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From: McCormack, Paul E. [PauI.E.McCormack@ibtco.com] 
Sent: Wednesday, February 28, 2007 3:06 PM 
To: PilgrimEIS@nrc.gov 
Subject: Pilgrim Nuclear Power Station 

1. My concern has to do with the spent fuel which is stored onsite. 

Appendix A 

Although the Commission found that the site can safely accommodate the on site storage of the 
additional volume of spent fuel, it seems to have operated under the assumption that there will 
be a permanent repository developed in some remote part of the United States. Given that such 
a storage site needs to be in some remote, stable part of the United States, I do not understand 
how the Commission can think that the permanent storage of spent fuel in Plymouth, which is 
not as remote and is not as geographically as sites such as Yucca Mountain, Nevada. 

When the Plymouth Nuclear Plant was first approved, the working assumption was that only 
temporary storage of spent fuel would be required on site. Given that during the past 30+ years, 
no fuel has been shipped off-site, a prudent person would have to look at the storage as 
permanent. As such, the Plymouth on site storage should be looked at as if permanent and the 
requirements should be as strict as those used in choosing a "permanent repository". I do not 
think that the Plymouth site would qualify. 

At the least, the NRC should insist that the operator treat the spent fuel storage as permanent 
and provide the safest type of storage possible. At this time, I do not believe that pool storage is 
the "safest" means for a permanent storage. 

Regards, 

Paul McCormack 

Paul E. McCormack 
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From: Diana W [dianaweb@comcast.net] 
Sent: Wednesday, February 28, 2007 5:36 PM 
To: PilgrimEIS@NRC.gov 
Subject: Pilgrim Nuclear Power Station Licence Renewal - comments 

Dear Director of Administrative Services, 

The following are comments I have regarding the Pilgrim Nuclear Power Station's 
application for license renewal. 

Unfortunately, due to time constraints I was unable to cover all the available material. However, 
I did look at Supplement 29 in depth and up to page 241 and the section on "Potential 
Mitigating Measures". 

As much as I was able to cover the material it appears there are certain issues associated with 
the plants operation as it relates to the environment surrounding PNPS. Specifically, my main 
concern relates to the population of fish and other marine aquatic species effected by the 
operation of PNPS. The following is an outline of specific problems I have found while reviewing 
Supplement 29 draft. 

I was impressed with the outline discussing "Potential Mitigating Measures" and consequently 
the marine aquatic population. 

PNPS is obligated as a co-habiter of it's surrounding Cape Cod Bay ecosystem to make 
necessary improvements to the cooling system as it currently operates. 

Some of the best solutions for improvement to Aquatic Marine Populations and Cape Cod Bay 
waters from the list seem to be the following (as outlined in Supplement 29). 

A/utomated chlorine monitoring 

Ajlternative intake systems 

Ajlternative intake screen systems 

\!lariable speed pumps 

qosed cycle system 

If a closed cycle system includes changes in the use of water from Cape Cod Bay to another 
source not associated with the surrounding environment, then this would solve the problems 
associated with entrainment, impingement and pollution of chlorine into Cape Cod Bay. 
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Further, if alternative intake systems refers to another source of water for cooling and again 
another source for disposing of the chlorinated water, then this would solve the problem of 
entrainment, impingement and pollution to Cape Cod Bay. 

Habitat restoratation and fish stocking justify the loss of viable fish and may not solve the 
lessening of the fish population due to PNPS cooling systems operations. 

Of the 35 species listed in Supplement 29, as effected by either entrainment and or 
impingement or both, 16 appear to be listed as possible fish consumed by humans. The effects 
on the fish by chlorination, heat shock and normal discharge of waste as the result of proximity 
to PNPS could potentially reach human population as the result of consuming the fish listed. 

These fish include: 

Mackerel, Black Sea Bass, Bluefin Tuna, Blue Fish, Pollock, Atlantic Cod, Haddock, Monkfish, 
Summer Flounder, Winter Flounder, Yellow Tail and Long Fin Squid. Again, the concern here is 
human consumption and the possible deleterious effects. 

I hope as stated in the PNPS Supplement 29 discussion of potential mitigating measures does 
more than "only provide a brief overview of technologies." These technologies provide solutions 
to the problems regarding the continued use of PNPS as a power source and should be 
thoughtfully considered. 

If the chlorination and hypochlorination occurs around the time when fish are spawning to 
produce offspring, (Spring , Summer, Fall), 

and this time period lasts for 2 hours per day, with time through the plant of 5-10 minutes, then 
the amount of liquid chlorination effecting the fish popuiation in Cape Cod Bay could be greater 
than what studies have shown. No study is definite and there is no data present in the report 
regarding the effect (long or short term) of chlorination to the marine aquatic ecosystem. This, I 
feel , is an important consideration evaluation of PNPS and it's relationship to the marine aquatic 
ecosystem. There should be further data collected and reported as to how much chlorination 
and chlorine is discharged into Cape Cod Bay. 

I also have questions regard ing some terminology. On page 47 of the PNPS Supplement 29 
Draft it states: 

"The service water system is continuously chlorinated in order to control nuisance biological 
organisms in the service water discharge." 

I think it is vitally important to define here what a "nuisance biological organism" is and also 
regard definitively how this organism operates solely inside the confines of the PNPS 
ecosystem. This unidentified organism could playa vital part in the survival of this particular 
diverse marine ecosystem . 

Further, the "clean liquid waste with abnormally high conductivity" that mayor may not be 
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"evaluated for controlled release into the circulating water discharge canal through the liquid 
radioactive waste header." (Entergy 2006a). 

It is not clear whether the discharge is sent into Cape Cod Bay or a separate enclosed area. 

Also, "The liquid wastes are automatically transferred to the chemical waste receiver tanks 
when the sump is filled to a present level. After decay and storage, the chemical liquid wastes 
are evaluated for discharge or reprocessed" (or released?). (Entergy 2006a). Again, it is not 
clear how the evaluation process works to determine where the waste can be disposed of, in 
the Bay or not. 

On or around p.70 there are details about sediment collected and analyzed from Mass Bay 
area. "Metals, PAH's, PCB's, pesticides and radionuclides" were found and identified, however, 
the conclusion of the data stated, " Mass Bay sediment were no more contaminated than those 
of other urban estuaries." They were concluded as being "healthy" and of no concern. 

I understand the comparative analysis of this data as beneficial to the understanding of the 
sediment collected in Mass Bay. However, I feel the presence of toxins in the sediment should 
also be taken into account and evaluated as such. Describing the results of analysis as 
"healthy" due to their presence in "other urban coastal regions on the East Coast" seems to be 
faulty analysis and again, data should be analyzed and concluded on the basis of how these 
chemicals relate and effect the surrounding ecosystem.The effect can not be dismissed 
because other coastal estuaries exhibit similar toxins in the sediment. 

Bald Eagles, red-bellied cooters, roseate terns, piping plovers, barn owls, arctic terns, least 
terns, vesper sparrows, northern parula and common tern all reside or have once resided in 
and around the PNPS area. They are aiso federally listed as endangered threatened species 
and depend on the PNPS area and surrounding area for survival. As early as 2005 juvenile 
Bald Eagles were observed at Plymouth Plantation and "wintering Bald Eagles occasionally 
occur in the area of PNPS. 

Further" 1400 feet of the transmission line ROW near it's southern and adjacent to the 
boundary of Myles Standish State Forest is designated critical habitat for the red bellied 
cooter. (Critical habitat is habitat that is considered essential to the conservation of the 
species and may require special management)." 

These species are under the care of our federal government and PNPS is required to protect 
the place they live. If the PNPS site interfere with their viability and health, any problems caused 
by the operation of PNPS needs to be resolved immediately. 

I am also very concerned with any release of radioactive effluent into the environment and need 
to ask how the dosage suggested on page 140 translates to lamens terms. Also, because this 
release of radioactive effluents has not changed and "the impact to the environment has not 
changed," how is this impact determined? How much is too much? How much radioactive 
effluence is OK? Who makes this determination? 

I am very pleased with the policy of PNPS and the governmental policy as follows: 
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"Entrainment of fish and shellfish into the cooling water system is a potential adverse 
environmental impact that could be minimized by use of the best available technology." 

"Licenses are required to demonstrate compliance with the phase 2 requirements at the time of 
renewal of their NPDES permit." 

Also, I hope there is careful consideration regarding, 

"Entrainment of fish and shellfish in early life stages into nuclear power plant cooling water 
system" as "considered a catagory 2 issue, thus requiring a site specific assessment for the 
license renewal review." 

It is also clearly stated in supplement 29, "section 316 (b) of the clean water act (CWA) requires 
the location, design, construction and capacity of cooling water intake structures reflect the best 
technology available for minimizing adverse environmental impacts." 

Important data will be the result of the Entergy study regarding PNPS cooling systems. 
Especially in light of the EPA 316(b) regulations. 

In the regulation it is stated "plants must minimize adverse environmental impacts associated 
with water intake systems." and "performance standards are designed to significantly reduce 
entrainment and impingement losses due to plant operations." 

Finally, although winter flounder is the only fish present in category 2 and subject to review, it 
appears data and collection of data might be altered to gain more accurate representation of 
how many larvae, eggs and fish are adversely effected by PNPS cooling system. Less than 1 % 
appears to be a general category to place all the fish in various stages collected for analysis. 
Perhaps better technoiogy couid resuit in more accurate data. 

For example, if there are 600,000 winter flounder present at egg or larval stages and 1 % die 
from exposure to plant daily operations this would account for less than 6,000 winter flounder 
deaths. This amount may appear as 1 % to be small, however when it is shown as 6,000 it 
appears there is a much greater problem. 

I also feel the occurrence of heat shock as a category 2 issue should be thoroughly examined 
and data taken as to how fish are effected by this occurrence. 

Thanks for your time and patience in reviewing my comments. They were written and sent in 
the hopes they will help in the determination of what can be done to improve the relationship 
between the PNPS and the surrounding ecosystem. 
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With the right technology, or as said in the Supplement, the best technology, it seems PNPS 
could stay in operation. 

There is a lot of room for improvement. 

Sincerely, 

Diana L Woebcke 

Yarmouth Port, MA Resident 
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=-Entergy 

Mr. MiChael Lesar 
CteI, Rules Review and Directives Branch 
U.S. Nuclear Regulatory Con'IrYI~sion 
MaW Stop T&059 
Washington, DC 20555-0001 

SUBJECT: Entergy Nuclear Operations. Inc. 
Pilgrim Nuclear Power Station 
Oockel No. 50-293 Ucense No. OPR-35 

Comments on Draft Generic Envlroomentallmpact Statement: 
NUREG-I437 Supplement 29 Regarding Pilgrim Nuclear Power Station 

REFERENCE: Enlergy letter, lJcense Renewal Application, dated 
January 25, 2006 (2.06.003) 

Draft Report tor Comment NUREG·t437, Generic Efflironmental Impact 
Statement lor LJeense Renewal of Nuclear Plants, Supplement 29. 
Regarding Pilgrim Nuclear Power Station, December 2006 

LEITER NUMBER: 2.07.017 

Dear Sir or Madam: 

In the referenced Entergy leiter, Entergy Nuclear Operations. Inc. applied lor renewal 01 the 
Pilgrim Station operating license. NRC T AC NO. MC9669 was assigned to the application. 

The referenced draft NUAEG was issued in December 2006, aher NRC license renewal staff 
review 01 the environmental portion oIlhe License Renewal Application. The NUAEG provided 
the opportunity to submit comments on the NUREG for consideration by the NRC staff by 
February 28, 2007. Enclosures 1 and 2 of IIWs letter pr<Mtle Enlergy Nuclear Operations, Inc. 
comm8l1ts 00 the reterenced draft NUREG. 

Also, a compact disc, oontairWlg Ihe 1990 Southeastern Massachusetts Health Study and other 
materials r&laled 10 the study, was Included with \tie copy oIlhis letter that was mailed to Ms. 
Alicia w~umson, NRC project Maoaget. The study and materials were disc:us$ed during !he 
NRC PubliC Meetil'lg held OIl January 24, 2007 to solie" comments OIl the draft NUREG. 

This letter contains no commitments. 

Please contact Mr. Bryan Ford, (508) 830-8403, n you have any questions r&galdil'lg this ...,"', 

:~~~ ~:= :t!:~le:lsessment 
OWE/ell 
Enclosures: (as stated) 
cc: see neKt page 
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Entergy Nuclear Operations, Inc, 
Pitgrim Nuclear Power Station 

cc: with Enclosures 

Mr. Perry Buckberg 
Project Manager 
Offce 01 Nuclear Reactor Regulation 
U.S. Nuclear Regulatory Commission 
Washington, DC 20555-0001 

Alicia Williamson 
Project Manager 
Offici of Nuclear Reactor Regulation 
U.S. Nuclear Regulatory Commission 
WaShington, DC 2(l555-0001 

Sosan L Uttal, Esq. 
Office of the General Counsel 
U.S. Nuclear Regulatory Commission 
Mail Stop 0.15 021 
Washington, DC 20555-0001 

Shelle Slocum Hollis, Esq. 
Duane Morris LlP 
1667 K Street N.W., Soite 700 
Washington, DC 20006 

cc: without Enclosures 

Mr. James Kim 
Office of Nuclear ReaClOl' Regulation 
U.S. Nuclear Regulatory Commission 
WashingtOn, DC 205S5-QOO1 

Mr. Jack Strosnider, Director 
Office of Nuclear Malerial and Saleguards 
U.S. Nuclear Regulatory Commission 
Washington, DC 20555-00001 

Mr. Samuel J. Collins, Administrator 
Region I 
U.S. Nuclear Regulatory Commission 
475 Allendale Road 
King of Prussia, PA 19406 

NRC Resident Inspector 
Pilgrim Nuclear Power Station 

Lener Number: 2.07,017 
Page 2 

Mr. Joseph Rogers 
Commonwealth of Massachusetts 
Assistant Anomey General 
Division Chief. Utilities Division 
1 Ashburton Place 
Boston, MA 02108 

Mr, Manhew Srock. Esq, 
Commonwealth of Massachusetts 
Assistant Anomey General 
Environmental Protection DiviSion 
One Ashburton Place 
Boston, MA 02108 

Diane Curran, Esq. 
Harmon, Curran, and Eisenberg, Ll.P. 
1726 M Street NW., Suite 600 
Washington, DC 20036 

Molly H. Bartlett. Esq. 
52 Crooked Lane 
Duxbury, MA 02332 

Mr. Robert Walker, Director 
Massachusetts Department of Public Health 
Radiation Control Program 
Schram Center, So~e IM2A 
529 Main Street 
Chartestown, MA 02129 

Mr. Ken McBride, Director 
Massachusetts Emervency Management Agency 
400 Worchester Road 
Framingham, MA01702 

Mr. James E. Dyer, Director 
Office of Nuclear Reactor Regulation 
U.S. Nuclear Regulatory Commission 
WashingtOn, DC 20555-00001 
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ENCLOSURE 1 to Letter 2.07.017 
(U pages) 

Comments on Draft NUAEG·1437 Supplement 29 
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ENClOSURf 1 
COmments on Or.\ft. NUREG-1437 SYppiement 29 

Note: The page number(s) and fine number(s) cited in the loIIowing listing COfrespond to the paoe number(s) and line number(s) 
as idenlilied in the pubtished hard copy Vijrsion ot draft NUREG-1437 Supplement 29, not the pdt Vijrsion 01 the NUAEG. 

• Page 
Une 

comment Number(s) 

The sentence ·Add~1ona1 mitigation to minimize the Impacts 01 entrainment and impingement may be 
justified." should be deleted. In addition to m~iQalion already being addressed in the last sentence 01 

1 "" 17-18 this paragraph (Unes 20-22), with the EPA recognized as the regulating authority, the NRC is not 
known to haVij been delegated authority under the Clean Water Act to make recommendations 
reoarding mitioation measures associated with "aquatic maners". 

The number 01 homes serviced by electricity from PNPS is grossly understated. Rather than 13,000 
2 1-8 10-11 homes. previous estimates by the electrical system transmission and distribution operator (NSTAR) 

kIeolilied the number to be about 550,000 homes. 

3 2- 1 24 There is no "Boston Edison Company 1974" relerence in the Section 2.3 reference. 

4 2-1 24-25 Plant nominal ground IeVijI !s 23 It above MSL. Thus mos1 majot structures ale situated at or above 23 
ItMSL 

5 2-1 32 There is no 'Boston Edison Company 1974" reference in the Section 2.3 References. 

6 2-4 5 The plant is accessed via Power House Road. It is no longer calted Edison Access Road. 

The "nature area" has been closed to the public since shortly after 9/11.-'2001 but limited use is allowed , 2-4 12-14 to employees 01 PNP$. It is no longer referred to as a nature area and the trails, etc. are not currently 
maintained as a nature area. 

8 2-' 12 SlJggest deleting the space alter "MSl". 

The senteoc;e"Debris and large, Impinged organisms are removed from the bar racks using a 
9 2-' 18- 19 mechanical rake." should be changed to read "Debris and large, Impinged orpanisms are removed from 

lie bar racks using divers.· since the mechanical rako is not currently used. 
- - - _. _- _ .. _ - - -
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ENCLOSURE 1 
Comments on Draft NUREG-1437 Supplement 29 

• Page 
Une 

Comment 
Number(s) 

There are contradictory statements regarding the transmission ROW (righl 01 way) crossing slate 

21 
2-21 13-14 parks, etc. Page 2-21 (lines 13-14) indiCates the ROW is within the Myles Standish State Forest while 
2-92 16, 18-19 Page 2-92 (line 16) indicates the ROW "does not cross any state or lederal par1l.s" and lines 18-19 

(Page 2-92) has the same wording as Page 2·21 (lines 13-14). 

22 2-22 30 Suggest changing "and NPOES permit" to "a NPOES permit". 

The sentence "Notes: For the ma}ority 01 outfalls, the pH shall not be greater than Of less than 0.5 

23 2-23 33 standard units 01 the Influent." is inaccurate. Only lour outfalls haye!he "'0.5" limit while one outIal has 
no pH limit, and fiye outfalls haWl pH yalues that range lrom 6.0 to 8.5. Therefore, the majority 01 the 
outfalls do not have the "'0.5" value. 

This should also state that PNPS receiyed cert~iCation from the Commonwealth 01 Massachusetts 
24 2-21 27-28 OIIiCe 01 Coastal Zone Management (leiter dated 7/11106), instead of only !hat the certification was 

filed. 

25 2-25 1 
Suggest changing "100 moIL" to "1000 mgIL "10 accurately rettecl the limitations outlined In the PNPS 
Groundwatar Discharge Parmit. 

26 2-25 19 Suggest changing "SO. 751 (g)" to ' SO. 75(g)( 1)" to accurately rallect the regulatory citation. 

27 2-26 35 Une 35 needs to be deleted since It Is currently an empty space and separates a continuing sentence. 

28 2-27 14-15 
The seoteoca "Massachusetts was designated as being in ' moderete nooattainrnent" of the 8-hour 
oU>ne standard in June 2005 .. should have a relerence. 

29 2·27 24-25 Suggest cJeleting the sentence thai starts with "This permit limits ... • The emissions cap is not a permit 
and only limits emissions on a rolling 12 month basis. 

30 2-28 1-2 Suggesl deleling the lirst sentence !hat starts with 'Water depths ... · , and replace with 'Water depths in 
the vicinity 01 PNPS are typically 10 It and up to 120 It within 5 milas off shora of the site." 

On Page 2-11 (lines 30-32) it is stated that "The sediments were described as having relatively low 
concentrations of the chemical parameters tested potythlorinated biphenyls (PCBs), polycyclic 

31 2-30 8-, aromatic hydrocarbons (PAHs), pesticides, ..... HoweWlr, Page 2-30 (~nes 8-9) states ' PAHs, 
pesticides, and PCBs wera not detected in any sediment sample" These statements appear 10 
contradict each other. 
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COmlMnts on Draft NUREG-1437 SUpplement 29 

• Page UM Comment Number(s) 

Suogest changing the sentence "However, these tests indicated thai sediment lrom the Intake 
embayment would have a sign~icant impac1 on the survival of the amphipod (Ampelisca abdita). and 

32 2·J() 22·24 the development 01 the larval stage of the blue mussel (Mytilus edlJlis)." to 'Although unrelated to 
PNP$ operations, these tests indicated thai sedimenllrom the intake embayment would have a 
significant impact on the sul'llval 0( the ampl'lipod (Ampelisca abdita) and the development 01 the IaMII 
stage 01 the blue mussel (Myti/us aduIis)." 

33 2·35 38 
The reference 'NEFMC 1998' is intended to be either ' NEFMC 1998a' or "NEFMC 1998b" based on 
the references listed in the Section 2.3 References. 

34 2·36 14 
The relerance "NEFMC 1998" is inlended to be either ' NEFMC 1998a' or "NEFMC 199Bb' based on 
the references listed in the SectiOn 2.3 Relerences. 

35 2-4' 2~29 
Suggest changing"Cargoel~ 1999&" to "Cargnel~, at at 19999' since !he Section 2.3 references doe5 
not list a reference only for CargnelH 19998. 

The wording 'approximately S8Vii1ral miles' In the sentence 'Jones River, located approximately several 

36 2-42 32·34 miles oorth of PNPS, has its headwaters in Pembroke, Kingston, and Plympton before it emptieS into 
PIymoutfl Harbor (lalOo1on el at. 1990 in ENSR 2000)." Should be reworded. Suggest "approidmate~ 
be deleted Irom this sentence. 

37 2·43 3 The "McKenzie 1964" reference is not listed in the Section 2.3 References. 

38 2·45 11 
The relerence "NMFS 2000" is intended 10 be either "NFMS 2003a' or "NFMS 2000" based on the 
relerences listed in the Section 2.3 Reterences. 

39 2-49 " 
The relerence ' ProvincetCl'M"l Center lor Coastal Studies 2006" should be changed to ' Prescott 2005" 
to accurately reflect the listing in the Section 2.3 Reterences. 

Suggest inserting the wording ' clue to the bfeakwater waUs providing an icleat habitat" af1er 'grounds" 
ancl "thereIOfe" between "habitat" ancl'cunner' so that the sentence reacts "The PNPS area is a cunner 

40 2·50 31·33 spawning ancl nursery grounds clue to the bfeakwater walls providing an icleal habitat; therefore, cunner 
have a high incidence of entrainmenl ancI impingement at PNPS relative to other species (lawton et at. 
2000)." This woulcl be a more accurate statement oIfaets whereas the clraf1 WOfcling coulcl be mis-
leacling. 

41 2·54 24 The 'Wooos 198Z' relerence is not lisled in the Section 2.3 Reterences. 

, 
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COmments on Draft NUREG-1437 Supplement 29 

• Page "', Comment Number(s) 

42 2-55 22 
The reference 'Steimle 1999b" should be changed to ·Steimle al al. 19991)" as $hOwn in !he Section 2.3 
RefeJences. 

Suggest deleting the sentences "RocI( gunnel larvae have been collected in the PNP$ entrainment 
43 2-58 15-17 sampling: and • Juveniles and/or adults nave also been observed in the PNPS impingement sampling 

program: Since these are repeats of !he previous two sentences. 

44 2-58 32 The "Morse 1978" reference is not listed in the Section 2.3 References. 

45 2-62 30 
The "Terciero 1995" reference is not listed in the Section 2.3 references. Moreover the COI'I'ect spelling 
{"lerceiro1 appears 10 be thaI as identified on Page 2-167 (Wnes 1-2 and 3-4). 

46 2-63 18 The "NFSC 1998" reference is not listed in the Section 2.3 References. 

The sentence "No life stages Of the tautog have ever been observed in the PNPS entrainment 
sampling." contradiCts the sentence tUnes 18 - 20) "Teulog eggs and larvae have been observed in 

47 2-63 18-23 the PNPS entrainment sampling (Normandeau Associates 2006a)." In addition, the sentence 
".lIJveniles and/or adults have been observed in the PNPS impingement sampling program." is a repeal 
0I1he S6fIlence (Lines 20 - 21) • ... tautog have also been periodically collected as part 01 the PNPS 
Impingement sampling (NOIlTlandeau Associates 2006b)" 

48 2-66 32 The "Langton and Bowman 1981" relerence is not listed in the Section 2.3 Relerences. 

4' 2·67 39 SUggest changing "Chang et al. 199b" to "Chang el al. 1999b", 

SO 2·67 6 SuggeSI changing "Chang el al. 199b" 10 "Chang el al. 1999b", 

51 2-67 I. There is no "Hendrickson 2Q00b" liSling in the Section 2.3 References, Although there are two 
"HendriCkson 2000" listings in the Section 2,3 references, neither is lisled as "2QOOb' , 

52 2-68 9-21 The comment is lully described in Enclosure 2. 

53 2-68 21 The reference 'NEFSC 2005" appears to be the source for "Figure 2-r ; however ' NEFMC 2006' is 
liSle<! as the source for "Figure 2·r. Therefore, there appears to be a discrepancy, 

54 2-68 23-29 The comment is lully described in Enclosure 2, 
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• p,,, U'" Comment Number(s) 

55 2-69 •• Although there are "NEFMC 2Q06a" and "NEFMC 2006b" ~stings in th& Section 2.3 relerences, there Is 
no "NEFMC 2006" listing only. 

56 2-73 4 
Although there are "Cadrin 2000a" and "Cadrin 2000b"liStings In the Section 2.3 references, there is no 
"Cadrin 2000" listing ooty. 

57 2-73 " 
Suggest changing "Cooper el al. 1998" \0 "Cooper and Chapleau 1998" \0 accurately reflect the listing 
In the Section 2.3 References. 

58 2-73 21 Suggest changing "Cooper et at 1998" to "Cooper and Chapleau 1998" to accurately reflect the listing 
in the Section 2.3 References. 

5. 2·73 21 There is no "OFO 199; listing in the Section 2.3 References. 

60 2·74 10 Suggest changing "&odziak et at 1996" to "Brodziak and Macy 1996" to accurately reflect the listing In 
the Section 2.3 Refereoces. 

" 2·74 18 There is no 'Cargnelli at at 1999" ~sting in !he Section 2.3 References. 

62 2-74 32 SUggest changing "Hendrickson 2004" to "Hendrickson and Holmes 2004' 10 accurately reflect the 
lisllng in the Section 2.3 References. 

63 2·74 34 Suggest cnanging "Hendricl\son 2004" to "Hendrickson and Holmes 2004"\0 accurately reflect the 
listing in the Section 2.3 References. 

64 2-74 40 
Suggest changing "Hendrickson 2004" 10 "Heodrickson and Holmes 2004" to accurately reflect !he 
lisling in the Section 2.3 References. 

65 2·76 10 There is no "Anjaru 1964" listing in the Section 2.3 References. 

56 2·78 36 There is no "Matthiessen 1984" listing In the Section 2.3 References. 

67 2·79 29-30 Suggest changM'lg "Han el al. 2004" to "Hart and Chute 2004" 10 accurately reflect the listing in the 
Section 2.3 References. 

68 2-BO 3. There is no "NEFSC 2004" listing in !he Section 2.3 References. 

69 2-80 " There is no "Hines 1991" listing in the Section 2.3 RefElfences. 
- - - -
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Comments on Draft NURfG· 1437 Supp4ement 29 

• Page Une 
Commen! Number(s) 

10 2-83 " 
"Rwace 2004" shoukl be changed to "CRWOCB 2004" '0 accurately reflect "California RegiOnal 
Water Quality Control Board". 

71 2-83 22 "Marine Mammal ProIecm AcI (MMPA) of 1972" should be listed in the Section 2.3 references to be 
consiSlen1 with other reguLaIOty Acts listed in the Section 2.3 References. 

n 2-83 32 
The reference 'PrOVincebWn center lor Coastal Studies 2006a" shook! be changed 10 ' Prescott 2005" 
to accurately reflect the listing in the SectiOn 2.3 References. 

73 2-83 34 The reference ' Provincelown Center 'or Coastal Studies 2006a" should be changed 10 ' Prescott 2005" 
to accurately reflect the listing in the Section 2.3 References. 

74 2-84 • The reference "Province1oWn Center lor Coastal StudIes 2006a" shoukl be changed 10 ' Prescott 2005" 
10 accurately reflect the (sting in the Section 2.3 References. 

75 2-84 3 The reference ·Provincet;)wn Center lor Coastal SII.des 2006a" should be changed 10 'Prescott 2005" 
to accurataly reflect the [sting in the Section 2.3 References. 

7. 2-84 .0 The reference 'ProvincelOwn Center for Coastal Studies 2006a" shook! be changed 10 ' Prescott 2005" 
to aCC1.Jrately ralleel the Isting in \tie Section 2.3 References. 

77 2-84 25 Although there are "NHESP 2OQ6a' and "NHESP 2Q06b'Iistings In the Section 2.3 references, there is 
no "NHESP 2006"' listing only. 

78 2-85 22 Suggest deleting the comma aher "Prescott". 

79 2-85 28 Suggest deleting the ,. after "0'. 

80 2-85 32 Suggest changing "Entergy 2006" to 'Entergy 2Q06a" to accurately reflect the source and tisting in the 
Section 2.3 References. 

" 2-85 34 Suggest changing "Enlergy 2006" to "Enlergy 2006a" \0 accurately reflect the source and listing in the 
Section 2.3 References. 

82 2-87 8 Although there are "NHESP 2Q06a" and "NHESP 2Q06b" liStings in the Section 2.3 references, there is 
no "NHESP 2006"' listing only. 

83 2-87 .. AfthouOh there are "NHESP 2Q06a' and "NHESP 2Q06b' ~stings in the Section 2.3 references, there is 
no "NHESP 2006' listing only. 
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• Page 
Una Comment Number(s) 

84 2·93 34·35 
A/lhoogh lhefe are"FWS 2OQ6a" and 'FWS 2006b" listings" the Section 2.3 references,there is no 
'FINS 2006" listing only. 

85 2·97 31 
Although there ale "fWS 2OQ6a" and "fWS 2OQ6b"listingS in the Section 2.3 refet'ence5, there is no 
"FWS 2006" listing only. .. 2·96 3 
Although lhefe are "FWS 2Q06a" and 'FWS 20061)" iStinOS in Itla Section 2.3 references, there is no 
"fWS 2006" listing~. 

The "Entergy 2006a' relerence at the end 01 the sentence "This program includes the collection, 

87 2·99 23-25 analysis, and evaluation 01 data in order 10 assess the radiologiCal impaCt 01 PNPS on the environment 
and on the general public .. ." is incorrect since the PNP5 Environmental Report did not contain such as 
statement. .. 2- 100 17 
Suggest changing "Enlergy 2003" to "Entergy 2OO3c" to accurately reflect the source and listing shown 
in the Section 2.3 References. 

89 2-106 16,18, 28 Suwest using TCW«l of Plymouth or Plymouth. rather than PIymOtrth Town. 

90 2-109 18 Suggest deleting the comma between "CommiSsion" and "2003", 

91 2-111 " Suggest using Town 01 Barnstable or Barnstable, rather than Barnstable Town. 

92 2·117 18 
Suggest changing "Figure 2·12" to "Figure 2-11" to accurately reflect location 01 minority populatiOns. 
Figure 2-12 shows Iow-incom& populations only. 

93 2·123 '·14 
PNPS (Entergy) should be listed as one 01 the largest employers. With over 700 employees, it would 
be the second largest employer 11 Plymouth pet the f'IlKnbers listed 11 this section. 

94 2-124 3 Entergy has 8 PILOT (payment in lieu 01 taxes) arrangemenl with the Town 01 Plymouth. 

95 2·124 23-24 Entergy has a PILOT (paymenl 11 lieu eX taxes) arT3.J'l98ffi8l' >Mttl the Town 01 Plymouth. 

Entergy has a PILOT (payment in lieu eX taxes) arrangement with the Town 01 Plymouth.....tlich was 

96 2-124 32·33 signed on March 5, 2002 and became effectNe tor FY 2003. not 2007 as staled. It is NST A.R which 
has payments 01 $1 million which begin in 2007, noI Entergy. Refer to 2nd paragraph 01 Section 2.7 in 
the PNP$ Environmental Repotl. 

• 
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• Page UOe 
COmment 

Number(s) 

97 2-125 25 
Suggest changing -Enlergy 2006'" to "Entergy 2Q06a"'o accurately reflect source and listing In the 
section 2.3 References. 

98 2-126 37 Suggest changing ' Route 3a- to -Route lA-. 

The "recreaHon area" has been closed 10 the public sloee shortly alter 9/1 112001 bot limited use is 
99 2· 128 29 allowed to employees 01 PNP$. II is no longer reterled \0 as a nature aroa and the trails, ele. are not 

currently maintained asa recreation area. 

Tile "recreatiOn area' has been closed 10 the public since shofIly alter 911112001 but limrted use is 
'00 2-129 5,' allowed to employees cI PNPS. II is no Ioooer referred to as a nature area and the trails, etc. are not 

currently maintained as a recreation area. 

'" 2-129 26 Soogesl changing "ACE 2006" to "USACE 2006" 10 accurately reflect the liSting in the 6ecIion 2.3 
References. 

' 02 2-129 30 Suggest changing "ACE 2006" to 'USACE 2006" to accurately rellec1 the listing in the Section 2.3 
Relereoces. 

"3 2-134 22-23 The"Cadrin and King 2002" ref8feoce Is no4 in the Sectiona 2.0 - 2.2 .....nt&-ups. 

, .. 2-134 32 Soggest changing "AWQCS- 10 "cAWQCB" 10 accurately reflect "Catifornia Regionat Water Quality 
Control Board"'. 

"5 2, ' 43 ' 5-- ' 6 The "Hart 200' " releref".Ce is rot in the Sections 2.0 - 2.2 wriI&-ups. 

H16 2-'43 3' Suggest changing '"Hen:Irickson, L 2000" 10 "HendrickSon, L 2000a" 1O match wriI&-ups. 

'" 2-'43 '" Sugoest changing "Herdrickson, L 2000" to "Hei1dricl\son, L 2O(lOb" 10 match wriI&-upS. 

' 06 2-144 '~20 The "Idoine, J. Undated'" relerance is oot In the Sections 2.0 - 2.2 wrile·ups. 

'" 2-145 37·38 The "Kocik and Brown 2001" relerance is not in the Sections 2.0 - 2.2 wrila·ups. 

'" 2· 150 2 1-23 The "Massachusetts 0t'Iice of Coastal ZOne Management 2006" ralerance Is not in the Sections 2.0-
2.2 write-ups. 

'" 2-151 8 Suggast changing "1998" to "1996b" to match wrila-ups ifI the Draft SEIS. 
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• P.,. Uoo 
Comment 

Number(s) 

HZ 2-155 31 ·33 The "National Marine FISheries Services (NMFS) 2Q06e" refereoce is not in \he Sections 2,0 2.2 
wr"e-ups. 

113 2-156 3 .... The "Neilson 1986" reference is no! in the Sections 2,0 - 2,2 write-ups. 

"' 2·157 ,-, The "New England FIShery Management Cooocil (NEFMC) 1987" reference is 001 in !he Sections 2.0-
2.2 write-ups. 

115 2-157 18-19 The "New England Fishery Management Council (NEFMC) 1999" reference is not in the Sections 2.0 
2.2 write-ups . • 

"' 2·157 21·23 The "New England FIShefy Management Council (NEFMC) 2Q03a" refereoc& is not in the Sections 2.0 
- 2.2 write-ups. 

117 2·158 29-3. The "Nuclear Regulatory Commission (NRC) 1996" reference is not in the Sections 2.0 - 2.2 write-ups. . " 2-159 14 The "Nuclear Regulatory Commission (NAC) 2006" reference is not In the Sections 2.0 - 2.2 write-ups . 

." 2-160 ' -3 The "Olsen and Merriman 1946" relerence is not In the Sections 2.0 - 2.2 wrila-ups. 

' 20 2-160 " Suggest changing "Cadd' to "CadOn- to reflect a.xurate spelling . . " 2-161 5·' The 'Pave al al. 1997" reference is not in the Sections 2.0 - 2.2 write-ups . 

• 22 2· 16 1 11 ·12 A space shoUld be added between Liles 11 end 12. 

." 2·161 15- 16 A space shoukt be added between Li'Ies 15 and 16. 

This reference is inCorrect. The referred \0 document is email COffaspondeoce between Jill &ocho at 
Entergy and Robert Prescott. II is na available at \he location noted. Also Robert Preston is employed 

125 2- 16t 29-3. allhe Massachusetts Audubon SociEty. noc the PrOVincetown Center lor Coastal Studies. Illhe 
reference is lor the fish study which tJas somehow been inCluded, Robert Prescott is noIthe author and 
the date o/ l (l 5f2005 would be inCooect. 

12' 2-162 ' -7 The Reid el al. 1999a reference is a repeat of the reference shoWn on Unes 11 - 19. 

127 2-162 36-39 Suggesl changing "1966a" \0 "1986" to accurately reflec1the listing in the Section 2.2.5 Wfita-up. 

" 
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Comments on Draft NUREG-1437 SUpplement 29 

I p,,. "'" eom_ 
Number(s) 

128 2·163 12·14 The 'Salemo al aI. 200" reference is not in the Sections 2.0 - 2.2 write-ups. 

129 2·166 ~6 The 'Stevensonl936" reference is not in the Sections 2.0 - 2.2 write-ups. 

130 2-167 1 ~20 Tho"TOOIIf 1984b' reference is not in the Sections 2.0 - 2.2 write-ups. 

131 2-167 33-34 The "Town 01 Plymouth 2006c' reference is not in the Sections 2.0 - 2.2 write-ups. 

13' 2- ' 70 18-19 A space should be added between Unas 18 and 19. 

133 2-170 27·29 
SuwMt adding "' 982." 10 rellect actual year thai malerial was published alld 10 be consistent with how 
the reference is listed in the Section 2.2 ~ IOf the Monkfish (pp. 2·54 to 2·55). 

Regarding "The abundance estimates in 2005 were <50% oIlhe 1995-2004 lime series.' This 
sentence, given without any perspective, may lead to the wroog conclusion about the slall.lS of winter 

134 4·12 16-17 flounder In cape Cod Bay. The 2006 estimate 01 immature wiIller f\ourlcIer was the 100l1h highest over 
the 12·year monitoring series, indicating that an ample amount 01 rec:rodment is occul'l'ing. which 
propagates the population In the W:inity 01 PNPS. 

135 4·12 21 AtIhough tIlera are 'MRI 2Q05a' and "MRl2OO5b' listings in Ihe Section 4.10 references, there is no 
' MRI 2005' lis~ng only. 

136 ~12 25 
Although there are "MRI2OO5a" and 'MRI2OO5b" Hstings in the Section 4.10 references, there is no 
"MRI2Q05"1isting only. 

The 4% entrainmenl ISle mentioned in this line was lor stage four larvae only and was considered an 

137 4-12 35 artHacl 01 the sampling methodology resu~ing from the difficulty in obtaining samples wiltlin e few feel 
01 the bottom. The overall entrainment rates for the four surveys in 2002 were 1.28%, O.95%, 0.11% 
and 0.07% respectively 

138 ~" 29 AIttIoughltlere are "MRI2OO5a" and "MRl2OO5b" listings in the Section 4.10 reierence5, ltIere is no 
"MRI 2005" 1istiog only. 

139 4-12 33 Although there are "MRI2OO5a" and "MRI 2005b" lisiings in the Section 4.10 references, there is no 
"MRI 2005'!isting only. 

140 ~12 38 Thefe is flO "MR12OO2" listing in the Section 4.10 References. 

" 
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• p,,, U'" Comment Number(s) 

141 4-12 40 Thera is no ' MAl 2002" ~ JlIhe Section 4.10 References. 

142 4·13 2 There Is no "MAI2OOQ" listing in the Section 4.10 References. 

143 4-13 5 There is no "MAl 2000" listiog WI the Section 4.10 References. 

144 4-13 5 There is no 'MRI2(X)2" listing in the Section 4.10 References. 

145 4-13 12 AHhoUgh there are "MRI 2005a' and 'MRI 2005b' listillgs In the Section 4.10 references, there is no 
"MRI2005' tis\ing oNf. 
Regarding •... Jones River .. . the principal spawnr.g ground lor smell in the Plymouth area.' Simply 
because aclolt and juvenile smelt ara lound in the vicinity 01 PIymotrth does not mean they were 

146 4-13 24-25 spawned in the Jones River. W~hin approKimalely 20 nautical miles 01 PNPS there are abou120 smell 
runs which are possible con\Jhllors to the smell frequenting the coastal waters 01 Plymouth. ThIs is 
impoI1anl because ~ means the number 01 smelt that are impinged at PNPS must be measured lIQ3inst 
a jX)OI of fish that is larger than the smelt population 01 the Jones River. 

Regarding 'PNPS had re<:ll.lced the Jones River spawning population by less than 1% ...• This 
statement is based on the incorrect assumption that Rainbow smelt impinged at PNPS OI'iginate only 

147 4-13 28-29 from the Jones River. Smelt are highly mobile, and there is no information 10 soooest thaI even a 
majority 01 those caught on the screens spawned in the Jones River. Mas' smelt ara in'IpiIlged in the 
laU or early "";nler, aller moving to coastal waters where mixing among the spawning populalions Irom 
various sources has occurred. 

Regarding • ... signilicallt events ... • and • ... high enI1airvnent events can conllilule a significant 
percentage 01 the avera! amuaJ entraiMlent ntmbers lot certain species .• This stalement(s) is 

14, 
misleadir-.g because - although ~s obvious lhat high idlthyoplankton deosHies in close Pfoximity 10 the 
CWtS are expected 10 increase the annual enlfainment numbers - H has not been determined that 

'" 4- 15 19-20, these are ·events: or that they are anything more than natUf8l fluctuations, when compared.,..;\tl the 
21 long-term aata sal Use 01 the word 'significant" is impfoper because it is in Quotes yet it is not used at 

al in the pet\inen1 section 01 the rel8feoced Annual Report, and it is not statisticaly appropriate. This 
statement is not a basis for determinirlQ a trend or establiShirlQ that an impact exists, so its relevance is 
unclear. 

" 
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• Page Uoo 
Comment 

Number(5) 

Reoarding "Noonandeau (2OO6a) compared recent estimates of the loss 01 age 3 adults ...• The IOxt 
lefeffing to Table 4-4 references Nonnandeau as the source, and discusses Ihe estimated percent loss 
of adults as illhis termirdogy Is used ifl the 2005 Annual Repor1 referenced. However. the headers 

'" ~" ,-, (description 01 clata columns) presented in Table 4-4 are quite different Irom those in the relereoce 
document One Is also incorrect; the Area-Swept survey should be all adult winter flounder (those 
equal to Of longer than 280 mm Tl ) not Just age-3 Iish. Please cIupIicate the entire lable as it appeared 
in the origirlill source, or eliminate the Citation altogether. 

''0 ~" 25 
Although lhefe are "MAt 2005&' and "MAl 2005b" lislings in the Sectiorl4.10 references, there is no 
"M Al 2005" listing only. 

'" 4·21 27-28 The commenlis fully described In Enclosure 2 . 

'" ~" 28 Although there are "MRt 2005&' and ' M Al 2005b' listings In the Section 4 .10 rolerances, there is no 
' MAt 2005'1is1ing only. 

Figure 4-1 does not represent "'the loss of adults Irom the local stock," it Is the "numbers of equivalent 
'53 4-22 adult winter !launder estimated Irom entrainment and impingement data al PNP$." II should be made 

clear l halthe equivalent adult method yields a hypothelical estimate not an aclual measurement, 

'" H3 3 There is no "NEFSC 2003" lisling in the Seclion 4. 10 References. 

"5 4-23 • Sugoest changing "FlQUres 2-10 and 2-11" to "figures 2-9 and 2-Hr since reference to "Fogure 2-11" is 
inCorrect. 

, .. '-30 " There is no "Entergy 2OCl6" listing only in the Seclion 4.10 References. 

>5, H3 " This comment is tully deSCf'bed in the Enclosure 2 COIIVT1enls. 
~" ' -3 
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• Page LiM Comment Number(s) 

Rainbow smeH are schooling, pelagic lish, occupying inshore coastal waters and fl1id.waters 01 large 
lakes (Scon and Crossman 1973; Gar1ander 1969). They undertake signiticant migrations duMg !heir 
lile history. In spring. typically March-May in New England. rainbow smelt leave coastal waters and 
travel to freshwater streams 10 spawn (Scott and Crossman 1973; Gartander 1969). Some individuals 
may lfavel up to 1000 km upstream to spawn (Froese and Pauly 1999). Atter spawning they return 10 

156 +2. 1-3 coastal waters. 

Between \he cape Cod Ganal and Boston HaJtor there are approximately 21 streams and rivers thai 
have been reported to support smelt runs. Since smeR emigrate \0 coastal waters Iallowing \he 
spawning season mixing among populations from these other sources occurs 0uMg \he SU'MIef , 
months. Rainbow smell are highly mobile, and \here is no information to suggesllhal juveniles and 
adults impinged al PNPS originate only trom the Jones River. 

4-34 

15' """ """'" Discussion of these alternatives and Itleir possbe application at PNPS should be left to the 316(b) 
4.1.4 process currently underway. 

4-38 

4-34 
The NRC is not known to have been delegated authority under !he Clean Water Act 10 make 

"""'" 
recommendations regarding mitigation measures asscx:iated wittI ' aqoatic maners·, In addition, 316(b) 

160 Ihru 
4.1.4 

is associated witt! numerical perlormance standards and does no! cJefine "impact". Mitigation 
4-38 meaSIJres in the future, if any, wi!! be developed and jointly agreed upon between EPA Region J and 

Entergy as part of the 316(b) compliance p!"0C6SS. 

161 4-38 16 Suggest chafl!ling 'FIQIJr8 2·5' to "Figure 2·6' since 'Figure 2·5" shows the intake structure end not the 
transmission ROW (right 01 way). 

162 4-50 4 There is no 'MOCZM 2006' listing i'l the Section 4.10 References. 

163 4·51 1 Entergy has a PILOT (paymeot in lieu oIlaxes) arrangement with the Town 01 Plymouth. 

Entergy has a PILOT (payment i'llieo 01 taxes) arrangement with the Town 01 Plymouth which was 

164 4·51 8 signed on March 5, 2002 and became effective for FY 2003, not 2007 as staled. 1\ is NST AR \IItlich 
has paymoots 01 $1 minion wIlich begin in 2007, not Entergy. Refer to 2nd paragraph 01 Section 2.7 in 
the PNPS Environmental Report. 

165 4-51 15-17 NST AR payments are not payments made by PNPS, but are as the result 01 deregulation. 

" 
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• Page ""' Comm"" Number(s) 

'66 4-51 " There is no "OCPC 2000" listing in the SectiOn 4.10 References. 

The ' recreation "area' has been closed to the public sir.ce shortly alter 911112001 but limited use is 
'67 4-52 34 allowed to employees of PNPS. 11 is no longer referred to as a nature area and the trails, etc. are not 

currently maintained as a r8Cfeation area. 

'68 4-54 33 Suggest changing "FlQure 2·12" to "Figure 2·11" since "FlQUrB 2-12" shows Iow-income populations and 
not minority block groups. 

16' 4-55 7 Suggest changing "percent" to ' percentage' to correct a typographical error, 

'70 4-55 19 
Suggest changing ' FlQure 2- 13" to "Figure 2-12" Since 'Figure 2-13" shows facility layoul and not low-
income block groups. 

17' 4-58 29 There is no 'NHESP 2006" listing in the Section 4.10 References. 

1n 4-58 31 There is no ' Entergy 2006" listing only in the Section 4.10 References. 

' 73 4-59 22 Thefe is no "NHESP 2Q05a' liSling only in the Section 4.10 References. 

174 4-62 14 There is no ' BElA VII 2005'lisling in the Section 4. 10 Reterances. 

The Entergy references utilized in this discussion are incorrect since these references afe aSSOCiated 
175 4-63 ' -2 with radiological environmental repofts and not radioactive etfluont release reports.....tlich is a separate 

report that deals with doses. 

17. 4-63 • There is no "NRC 2005" ~stino in the Section 4.10 References. 

177 4-65 3 Suggest changing • ... in NRC 2006a ... · to • ... in NRC 2006a).' to COfrecl a typOgraphical errOl. ,,, 4-66 17 There is no "MPOH 1990" listing in the Section 4.10 References. 

' 79 4-66 26 Suggest changing 'Sever 1993" 10 ' Sever et al. 1993" 10 accurately reflect the listing in the Section 4. 10 
References. 

' 80 4-66 2. Suggest changing 'HoIIman 1992" 10 "HoHman at al. 1992" 10 accurately reflect the listing in the 
SectiOn 4.10 Relerences. 

" 
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ENCLOSURE 1 
Comments on Draft NUREG-14l7 Supplement 29 

• Page Una 
Comment Nurnber(s) 

The Entergy references utili.l;ed in this discussiOO are incorrect since these references Bre associated 

." 4-67 3 with radiological environmental reportS and not radioactive eHluent release reports which is a separate 
repOf1 that deals with doses. 

16' H7 3 There is no 'NRC 2Q05a' listing in the SectiOn 4,10 References. 

The Enlergy refet8l'lCeS utilized in this discussion erB incorrect since these references are associat9CI 

." 4-67 30 with radiological environmental reportS and not radioactive eHluent release r9poclS v.tlich is a separate 
report \hat deals with doses. ... ~69 , Suggest deleting "and' between "may" and "as" '0 correct a typOgraphical 9fl'O(. ... ' ·70 32 There Is no "USAGE 2006" listing in the Section 4.10 References. ... 4·71 28·31 The "Entargy Nuclear ~ralions. Inc. (Enlergy). 2000" reference is not in the Section 4.0 write-ups . . " ~78 ~7 The "Entergy Nuclear Operations, Inc. (Entergy). 2005/)' reference is not in the section 4.0 write-ups • ... 4-78 17 SUggest changing ' Enlergy Cu~ural Resources Procedure' to "Environmental Reviews aod 
Evaluations· to accurately reflecl the title 01 the procedure. 

16' 4-81 27-29 The "National Acacsemy 01 Sciences (NAS). 197'Z' relerence is not in the Section 4.0 write· ups. . ., H ' 31 -34 The "National Academy 01 Sciences (NAS). 1960" reference is not in the Section 4.0 write-ups. 

." 4-91 36-38 The "National Academyol Sciences (NAS). 1990' reference is not In the Section 4.0 write·ups. ... ~82 7 The "National Environmental Policy Act 01 1969" relerence is not in the Section 4.0 write·ups. 

.93 H2 36-38 The "Natural Heritage and Endangered Species Program (NHESP). 10058' relerence is not in the 
Section 4.0 write-ups . . " ' ·83 37-38 The "Nuclear Regulatory Commission (NRC). 1987" reterence is not in the Section 4.0 write-ups . 

• 95 ' ·84 11-13 The "NUClear Reoulalofy Commission (NRC). 199Gb" rel91"ence is not in the Section 4.0 write-ups. ... ~ .. 36-37 The "Nuclear Reoulatory Commission (NRC). 200Gb' reference is not in the Section 4.0 write-ups. 

" 
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ENClOSURf 1 
Comment:. on o...ft NUREG-14)7 SupplemMt 29 

• Page Uno Comment Number(s) 

" 
Suggest adding a period after"2OO6c" 10 correct a typographical error. 

197 4-85 
6 - 7 The "Old Colony Planning Council (OCPC). 2000" reference is not in the Section 4.0 write-lIPS. 

196 4-86 1-2 The 'United Nations ScientifiC Committee on the Eflects 01 AtomiC RadiatiOn (UNSCEAA) 2000"' 
r91ereoce Is not in the Section 4.0 write-ups. 

199 4-86 7-6 The "U.S. Census Bureau (useS) 199' " rafereocG Is not In the Section 4.0 write-ups. 

200 4-86 13-14 The "U.S. Census Bureau (USCB) 2001 " reference Is not in the Section 4.0 write-ups. 

2<)1 ' -3 32 
Suggest deleting "NRC 1996," Footnote on page 5·' statas that all GElS references are to the GElS 
and Addendum 1. 

202 ~4 21 Suggest changing '(2OO6a)' to ' (Entergy 2006a)' \o reflect the listing In the Section 5.3 References. 

203 ~, 6 Suggest changing SAMAs 10 SAMA. 

204 ' -6 30 Suggest changing "equivalenlS (person-remr 10 ' equivalent man (pefson-rem}". 

"" ~1O AI1 For consistency with the OCher sections suggest adding 10 CFR SO, 10 CFR 51 , 10 CFR 54, 10 CFR 73 
and 10 CFR 100 to the Section 5.3 References. 

"" 814 28 Suggest changing "{USEPA 2000bj" to "(EPA 2000b)" to reflect the listing the Section 8.4 References. 

2<)7 8·21 18·19 Need a space between lines 18 and 19. 

208 6-29 28 Suggest changing"powerbock" 10 "power block" 10 correct a typOgIaphical error. 

209 6-29 29 Need a space above Lioe 29. 

210 830 14 Need a space above une 30. 

Suggest changing "MODERATE" lor Alternate Greenfield Site column 10 -SMALL 10 tAODERATE" 
21 1 6-30 18 since Una 11 01 Page 6-28 states "SMALL 10 MODERATE" for siting at PNPS or an Alternate 

Greenfield Site. 

1212 6-30 19 Need a space above Une 19. 

" 
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ENClOSURE 1 
Comments on Dnlft. NUREG-1431 Supplement 29 

• Page Una Comma"l Nllmoor(s) 

"3 ~37 " 
Suggest changing "MODERATE" under the Impact Column to 'SMALL to MODERATE" since Line 6 01 
Page 8-36 states 'SMALL to MODEM TE", 

2" 8-47 6 Suggest changing 'powerbock' to "power block" to correct a typographiCal error. 

Suggest char.ging 'MODERATE" under Natural Gas-Fired Generation Altemate Greenfield S"e column 

'" ~IO 17 10 "SMALL 10 MODERATE" sir.ce liIIe 11 of Page 6·26 states 'SMALtlo MODERATE" for sHing at 
PI'f>S or an aHemate Greenfield site' , 

'" ~1O 19 Suggest changing ' MODERATE" under the New Nuclear Generation Alternate Greenfield Site column 
to 'SMAll to MODERATE" since Une 8 01 Page 8-36 states 'SMALl to MODERATE", 

Appendix E has three slbsections, all labeled Apper.dix E with no subsection designations. TWO of 

217 E these subseclions use the same numbering scheme (e.g. Seclion 1.0 00 Pages E-22 and E·51). The 
Appendix E subsectioos sholJld have unique designators slICh that two different sections of the report 
cIo not have the same designator (e.g. Appefldix E SectiOf11.0). 

9 The current DOT registratiOn number is No. 053(X)6 550 0050. It was issued 5I3OJ2OO6 afld expires 
216 E-2 6/'.'1J12f$J7. 

" The current Depl"edation Perm" (f MB631184-Q) was effective on 7f1f2006 afld expires 6I3CW2OO7. 

219 E-3 12 Tha issue and expiration dates need to be updated for Materials License 49-0078. The current license 
was issued May II, 2006 afld expires May 31, 201 1. 

The issue and expiration dates need to be updated for South Carolina Radioactive Waste Tfanspofl 
22Q E-' S Perm~ ooo7-2(H. The current permit number is OOO7-20-07-X, was issued 1211212006 afld expires 

12,'3112007. 

The issue afld expiration dates fI6ed to be updated for Tennessee Radioactive Waste License-for-
221 E-4 \I Delivery T·MAOO4-LOI. The current license number is T-MA004-L07, was issued 121512006 afld 

expires 12/3112007. 

222 E-15 30 AWarent error "disch temp dill. ranging from 33.8 - 48 degrees F ... • The typicallemperature 
difference is 26 - 29 degrees F. 

223 E-15 35 PNPS is not attempting "'to offset adverse impacts" by stocking 25,000 winter flounder. It is a pilot 
program intended 10 determine the feasibility of this approach (which coold be scaled up as needed). 

" 
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ENCLOSURE 1 
Commentll on Draft NUREG-1417 Supplement 29 

• P.,. Uno Comment Number(s) 

22. E-26 9 Typo "1998 WWr'should be 2028 MWt. 

225 E-28 " Thefe is no "ENSR 2002" listing in the Section 7.0 References. 

226 E-29 30-32 
Suggest cM.n~ing the sentence "Since the chlOfination events ... only one pump." to "Condenser 
chlorination is usually conducted only ....toen both circulating water pumps are rurVling." 

227 E-32 11 Thefe is no "SSe Group 1996" listing in the Section 7.0 Reterences. 

228 E-32 21-22 Th8f9 is no "Elltergy 2Q06a' tisting in the Section 7.0 References. 

229 E-32 22 There is no "AEC 1972" listing in the Section 7.0 Reterences. 

230 E-32 24 There Is no "Enlergy 2006a' 1isting in the Section 7.0 References. 

23' E-32 29 Thefe is no "Entergy 2006a"liSting in the Section 7.0 References. 

232 E-32 2930 There Is no "NSTAA 2006" listing in the Section 7.0 Reterences. 

233 E-32 31 There is 00 "NST AA 2006" listing in the Section 7.0 References. 

234 E-34 18 Sogoesl changing the first senleoce 0/ tho paragraph to read as IcIaws: "Weter depths in the viCinity 01 
PNPS are typically 10 It and up to 120 It fives miles otfshore ot the site.' 

235 E-34 22 There is no "ENSR 2002" listing in the Section 7.0 Releren::es. 

236 E-34 28 Ttiefe Is no "EG&G 1995" listing in the Section 7.0 Aeterences. 

237 E-34 28 There is no "ENSR 2002" Wsling in the Section 7.0 References. 

238 E-34 30 There Is no "~SR 2002" listing in the Section 7.0 Relerences. 

239 E-34 37 There is no "ENSR 2002" listing in the Sec!ion 7.0 References. 

240 E-34 40 Thefe is no ~SR 2002" listing in the Section 7.0 References. 

241 E-37 19 AI1l'lough there are "FWS 2Q06a" and "fWS 2Q06b" listings in the Section 7.0 references, there is no 
"FWS 2006" listing only. 

" 



A
ppendix A

July 2007
A

-321
N

U
R

E
G

-1437, S
upplem

ent 29

||||||||||||||||||||||||||||||||||||||

N
R

C
-P

ilgrim
's Final S

upplem
ental 

 E
nvironm

ental Im
pact S

tatem
ent

E
xhibit N

o. N
R

C
000002 

P
ilgrim

 LR
 P

roceeding 
50-293-LR

, 06-848-02-LR

ENCLOSURE 1 
Commenb on ~ft NUREG-1437 Supplement 29 

• Page "'" Common! Number(s) 

2<, £-37 20 
Although lhefe are "fWS 2006a" anc! "fWS 2006b" 1is1ings in the Section 1 .0 relerences, there is no 
"FWS 2006" listing only. 

'43 E~7 23 AIlI'Iough there are "FWS 2Q06a" and "FWS 2006b" li$tings in the Section 7.0 relerences, there is no 
"FWS 2006" listing~. 

'" E-43 20 
Suggesting adding the c\arillcation that no sturgeon 01 any type has ever been observed at PNP5; 
therefore, there has been no chance 01 mis-idenlltication. 

2<, E·45 ~ 11 
The "FISh and Wiklile Service (FWS) 2006&" reil!fente is no! in the Sections 1.0 - 6.0 write-ups 

(Pages E-22 tllroogh E-43). 

, .. E~' 32-34 
The "Mass Audubon 2003" reference is not in the Sections 1.0 - 6.0 write-ups 
(Paoes E-22 through E-43). 

'<7 E-45 :J6-39 The "NatiOnal Marine Fisheries Service (NMFS) 2002" reference is not in the Sections 1.0 - 6.0 wrae-
ups (Paoes E-22 through E-43). 

This reference is incorrect. The referred 10 docu:neot is email correspondence between Jill Brochu at 
2<. E~7 18-19 Enlergy and Roben Prescott II is not available al the locatiOn noted. Also Roben Preston is employed 

8\ the Massachusens Audubon Sociely, I'lOI the Pl'ovincetown Center tOf Coastal Studies. 

2<, E-51 32 
The "Endangered Species lid should be listed in the Section 9.0 references to be conSistent >Mth 
other regulatory Acl$lis\ed in the Section 9.0 References. 

250 E-52 38-39 
Suggest cI'Iat9ng the lirst sentence 01 the paragraph to read as follows: 'Water depths n the ~ity 01 
PNPS are typica~ 10 It and up 10 120 It fives miles offshore 01 the site," 

,S> E-57 1 There is no "laWlon 81 at 1995" listing in the Section 9,0 Reterences, 

The SOOIence "Debris and large. in'Ipinged organiSms are rert'lOlled Irom the bar racks using a 
'52 E,57 38-39 mechanical rake." shOuld be changed to read "Debris and large. impinged organisms are removed Irom 

the bar racks using divers," Since the mechanical rake is not currently used. 

'" 
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ENCLOSURE 1 
Commenbl on ~ft HURfG-1411 SUpplement 29 

• Page Uoo Comment Number(sj 

The sentence "The mixture is used to ensure the total reSiQuaI chlorine discharge coocentralion does 
not exceed a maximum oaily concentration 01 0.10 parts per milliOn (ppm) and an average monthly 

253 E-60 17-20 concentration of 0.5 ppm in the service water discharge." Is incorrect. The Cond&nser Cooling Water 
NPOES Permit total reSidual chlorine limitations are "0.10" maximum oaily and "0.1" average monthly. 
The Plant SeMce Cooling Water NPDES Permit total residual chlorine limitations are "'.(1' maximum 
daily and "OS average monthly. 

254 E-60 33-35 
Suggest changing the sentence "Since the chlorination events .•. only one pump." to "Condenser 
chlorination is usually conducted only when both circulating water pumps are running: 

Based on the PNPS NPOES Permit and Tabla 2-2, there are no temperature limitations on the service 

255 E-62 '~20 
water. Thefelore, \he sentence "The permitted change In temperature across the sefVice water is 5 10 
1 O"F ," is incorrect and should be deleted. Also, suggest adcling another space to separate the 
sentence Irom the next sentence. 

256 E-63 " Thefe is roo "8SC Group 1996" listing irl the Section 9.0 References. 

257 E-66 24 
Suggest changing "Marine Research, loe. 2OO5b" to 'MAl 2Q05b" to be accurate with the liSting in \he 
Section 9.0 References. 

258 E-66 " 
Suggest changing "Marine Research, Inc. 2005b" to "MAt 200Sb' ,o be accurate -Mth the ~stino in the 
Section 9.0 Aeferences. 

25' Comment number not used. 

260 E·67 30 
The "Clean Water Act" should be listed in the Section 9.0 references to be consistent with other 
regulalOl'Y Acts liStecl in the Sec1ion 9.0 Relereoces. 

2" E·67 36 There is no "EPA 1994" liSting in the SectiOn 9.0 References. 

The sentence s\ates "Condenser lubeS at PNPS are cleaned by backwashing on a 1 to 2-week Interval, 
262 E-68 34-35 depending on the degree 01 bio touling." is incorrect Thermal badlwashlng is done 4 to 5 times per 

year. ThiS process was &CCUfII\e1y described on Page E-62, 3fd Paragraph, starting at Una 25, 

263 E-73 ,. There is no 'NMFS 2005a"listing in the Section 9.0 References, 

264 E-80 8 Thefa is no ' Steimle at at 1999d'" listing in the Section 9.0 References. 

" 
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fNCLOSURf 1 
Comment. on Draft NUREG-1431 SuPfllement 29 

• P.,. '-'" Com_ 
Number(s) 

265 E·73 38-39 This comment is fully ooscribed in the Enclosure 2 comments. 

266 E·74 1-' This comment is tully descrtled in the Enclosure 2 convnenl$. 

"" E-75 36-<0 thiS comment is flJlIy described in the Enclosure 2 comments. 

268 E-n 33-34 This comment is fully described in the Enclosure 2 comments. 

269 E-eo 35 There is no "NMFS 2OO5c" listing in the Section 9.0 References. 

270 E-81 26 There is no "Shephe«:I 200Qb" 1istiog in the Section 9.0 Aeterences. 

271 E-81 '" There Is no "Deuel 1964" listing in the Section 9.0 Rel9fences. 

272 E-" 8-' Suggest changing "NOM 1998a" to "NOAA 1998" 10 accurately reflect the listing in the Seclion 9.0 
References. 

273 E-89 1 Suooest changing "Normandeau 206b" to "Normandeau 2006b" to COllect a typOgraphical error. 

2,. E-89 ~1O This comment is fully described in the Enclosure 2 comments. 

275 E·91 15 There is no "Bowman et al. 2000" listing in the Sectioo 9.0 References. 

276 E-96 35 SuglJest changing ' Perllir8 1999" to "Pereira al aI. 1999" to accuratety reflect the listing in the Section 
9.0 References. 

2n E-96 37·40 This comment is fully described in the Enclosure 2 comments. 

278 E·97 35-39 This comment is fully described in the Enclosure 2 comments. 

279 E-99 24 SoggesI changing "Scott 1982a" 10 "Scott 1962" 10 accurately rellect the liSting in the Section 9.0 
relerence5. 

280 E-99 8·13 This comment is tully described in \he Enclosure 2 comments. 

281 E· l00 22-23 There Is no "Bomen et al. 1992" listing in !he Section 9.0 Re!erences. 

" 
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ENClOSURIE 1 
COmment. on Dnft: NUREG-1437 SI.Ipplement 19 

• Page OM Comment Number(s) 

282 E· IOI ,. Su\lQesl changing "Cooper 01 a. 1998' \0 "Cooper and Chapleau 1998" \0 accurately reflect the listing 
in 1M Section 9.0 References. 

The NRC is not known 10 have been delegated authority under the Clean Water Act to make 

E-l02 ""'- recommendations regarding mitigation measures associated with "aquatic maners", in addition, 316(b) 
283 E-l05 7.0 and is associated with numerical performance standards and does no! define "impact". Mitigation 

8.0 measures In the future, ~ any, will be developed and jointly agreed upon between EPA Region I and 
Entergy as part 01 the 316(b) compliance process. Theralore, Section 7.0 should be deleted. 

284 E-l03 37 There is no "Earth Tech 2OQ6a"listiog in the Section 9.0 References. 

285 E· ' 04 5 There is no "Siemens 2006" ~sting in the Section 9.0 References. 

286 E· l04 6 There is no -EPAI 2Q06" listing in the Section 9.0 Relerences. 

287 E.· t oo 1-3 The "Able al al. 1982" relerance Is not in the Sections 1.0 - 8.0 write-ups (Pages E-51 through E-l05). 

288 E· l 07 20-22 
The "Burnen al al. 1983" rolerance is'not in the Sections 1.0 - 8.0 write-ups 

(Pages E·5t through E.-lOS). 

289 E.- t 07 " 
Suggest changing "2OOOa" to "2000" to correct a typOgraphiCal errOl' and so that the reference is 
consistent with....nat is shown in the SectiOns 1.0 - B.O write-ups (Paoas E-St through E-l05). 

290 E-l 08 11 -16 
The "Cargnelli et 81. 1999t" reference is not in the Sections 1.0 - 8.0 write-ups 
(Pages E-Sl through E-l05). 

291 E-IOB 35-37 
The "Chang eI al. 1999c" reference is not in the Sections 1.0 - 8.0 write-ups 
(Pages E-Sl through E-lOS). 

292 E-l 09 38 Suggest changing "1988a" to "1998" to correct a typOgraphical error so thai the reference is consistent 
with thai shown In the Sections 1.0 - 8.0 wrile-ups (Pages E-Sl through E-l0S). 

293 E-ll0 1-2 The "Dooley 1978" reference is not in the Sections 1.0 - 8.0 write-ups (Paoas E-Sl through E- t OS). 

294 E· l10 31-33 
The "fahay el aI. 1999b" relerence is not in the Sections 1.0 - 8.0 write-ups 
(Pages E·Sl ttvough E-1OS). 

-------- -

2J 
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ENCLOSURE 1 
Commentli on Dm't NUREG·1431 Supp4ement 29 

• p,,, U'" Cornmanl Number(s) 

295 E-l10 35-37 
The 'Freeman and Tumer 1977" reference is no! in the Sections 1.0 - 8.0 writo-ups 
(Pages e-Sllhrough E-'05). 

296 E-l11 ,-, Suggesllisting aU authors tor this relereoce instead 01 ooIy"Galya at aI. 1997" to be consistent with 
other sections References. 

297 E-l11 \(). ,2 The "Grimes at 81. 1986" reference is not in the SectiOns 1.0 8.0 write-ups 
(Pages E-51 through E-l05). 

296 E·112 ,-, The "Hendrickson and Holmes 2004" reiefence is not in the Sections 1.0 8.0 write-ups 
(Pages E·51 through E·105). 

299 E- 112 21 
Suogest changing "1999a" to "1999" to COITect a IypOOraphical error and to be consislenl ....tth how the 
reterence is shown in the Sections 1.0 - 8.0 write-ups (Pages E-51 ttvough E-I05). 

300 E-112 29-30 
The "Kelly and Barker 19610" reference is not in the Sections 1.0 8.0 write-ups 
(Pages E-51 through E-'05). 

"', E· 112 32-33 
The "Kelly and Barker 1961b' relerence is not in the Sections 1.0 - 8.0 write-ups 
(Pages E·51 through E-105). 

302 E-113 26-29 
The "lawton at al. '984' reference is not in the Sections 1.0 - 8.0 write-ups 
(Pages E-51 through E-'05). 

303 E·114 "." The ' Marak 1967" reference is not In the Sections 1.0 - 8.0 wrile·ups (Pages E·51 through E·l05). 

304 E·114 36-27 The "Marak 1973" reference is I'lOl in the Sections 1.0- 8.0 Wfite-ups (Pages E·511hrough E·l05). 

305 E'115 H 
The "Marine Research, Inc. (MRI) 2005a" reterence is I'lOl in the Sections 1.0 8.0 Wfite·ups 
(Pages E·51 through E·l05). 

Suggest inserting "(MRI)" between "Inc." and "20050" to correct a typOgraphical error ancllO be 
306 E' 115 6 conSislenl wilh how the reference is shown in Sections 1.0 - 8.0 Wfite·ups 

(Pages E·51lhfough E·l05). 

307 E· 115 11 ·14 
The "Marine Research, Inc. (MRI) 2006" reterence is I'lOl in the Sections 1.0 - 8.0 wri/e-ups 
(Pages E·51 through E· l05). 

" 
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• p, .. UM Comment 
Number(s) 

306 E·llS 19-21 
The 'Pikanowskl al 81. 1999" relereoce is noI in the Sections 1.0 - 8.0 wrt1e-ups 
(Pages E-51 through E-,OS), 

309 E·I IS 23 
Suggest changing "'999a" to "'999" to correct a typOgraphical arrO( end to be consistent with how the 
reference is shown in !he Sections 1.0- 8.0 Wfite-ups (Pages E-51 ttrough E-l (5). 

310 E-I20 1-3 
The ' Stemle al al. t99ge" ralerence is not In the Sections 1.0 - 8.0 v.me-ups 
(Pages E·51 through e-' 05). 

311 G-l 20 Aemove ":" 

312 G~ 6 Suggest changing "(NRC 1997b)" 10 ,,(NRC 19978)". 

313 G-' • SUggest changing 'equivalents (person-rem)" to 'equivalent man (person-rem)", 

31' G-8 25 SUggest inserting '(Enlergy 200Gb)' atter"was evaluated.' 

315 G-' 16, 21 Suggest inserting "Exchanger Room" after "Hear. 
316 G·'2 29 Suggest changing 'vi' to "was', 

317 G-13 2 Suggest changing 'one percent increase' to "two percent increase", 

318 G-13 14 There is no "USOA 1998" listing in the Section G.8 fe/erencH (Pages G-38lhrough G-4O). 

319 G,'6 • Suggest inserting '(Entergy 2006b)' after 'potential SAMAs," 

320 G,' 6 10 Suggest inserting 'components' aller 'rugged', 

Suggest deleting the sentence "One block wall included in the list of important laults has a 
321 G-16 13-14 conservatively determined capacity of 1.06 g." This inloonation was not included in relerenc8 Entergy 

2OO6b and does not belong in this paragraph. 

322 Comment number not used. 

323 G-" 12-14 $uwest deletion of "are completely eliminated" lrom assumplions stalement Since it is redundant. 

" 
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2.0 Plant Interaction with the Envi ronment 

Page 2--68, linea 9-21 : This paragraph provid&s various statements about winter 
Hounder stock and attempts to offer related data from different times and Ioca~ons, 
apparently to provide a basis for drawing conclus;oos about the status of the 'Gu~ of 
Maine stock'. However, much of the inlonnation presented is not truly relevant, and it 
oversimplifies the qu&Stion of r&!:lional winter flounder abundance. Rather than c~ing 
references used to manage fishing lim~s across the en~re GuR of Maine, ~ is more 
appropriate thaI the repol't focus on abundance indicators that most closely reflect the 
status of winter flounder in the area of cape Cod Bay, for example, the most recent 
(2006) data from PNPS's annual 'Area Swept abundance estimates. The re/erences 
that rely on commercial landings, and which discuss the degree of 'exploitation' or 
'overlrshing' are biased by factors unrelated to the number of fish present, and may be 
more reflectiVe of changes in the level of fishing effOl1 or catch restrictions over the ~me 
period. There are numerous variables that affect effOl1s to estimate winter flounder 
abundance, many of which have not been reliably quantified or standardized. Those 
statistics obtained from the fishing industry should be omitted or given less credence 
than inf0rm800n collected using scientifically approved methods, 

Page 2--68, linea 23-29: states •... data from the local population ... indicate that tflS 
annual abundance estimates of winter flounder in western CCB continue 10 decline 
(Agure 2·8)." This sentence implies that the "trends· from the prior paragraph are not 
matched by the abundance estimates in the v;cinity of PNPS. This is an erroneous 
conclusion lor two reasons: I] ~ is an incorrect inference from the data in Figure 2·8 
(PNPS's annual 'Area Swept' monitoring effort), and 2] it falsely presumes that the 
Information given in the first paragraph constitutes evidence that a 'trend' is present in 
the GuR of Maine winter flounder abundance data (see comment above). Simply 
because the 2005 winter flounder collection numbers were the smallest catch over the 
time series does not mean there is a declining trend (based on the three previous years). 
In fact, the number of sub-adult winter flounder collected in the most recent 'Area Swept' 
survey increased substantially. The 2006 estimate of immature winter flounder (total 
length less than 280 mm) was the fourth high&St over the 12-year series, indicating that 
a healthy level of recruitment continues to occur in the v;cinity of PNPS (see Figure 1 on 
the following page). Given that fish populations will often exhibit substantial variations 
as a natural consequence of environmental factors, the fluctuations observed over the 
12·year history of the 'Area Swept' winter flounder abundance moniforing do not 
constitute a dadinino trand. 
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Winter Flounder - Annual Abundance of '$ub-adult$' 
Total Length .. 280 mm Tl (SprinG 1995-20(6) 

_.....- 01~ __ <-""' _.,_,...,.,.. 
....... _) .. .... -.-01 ... _ "' ___ ThoI_ 
1novnt~ .......... 01 ... _ .... .,_._"' .... 
-~"'-. ...-...-~-..--_ ...... -. ... ... -...."...-.,fio/q...,....,.,. 

_ _ 23:2 183 see 124 182 3112 lSI 2&5 1311 00 1M 279 

L.C.:--: .• :C--.'.:--: .• :C-c.:.:--.c.:---.,.--.,.:--, .• :c-c.:.--c .• :--:.,.,-J 

Figure 1: Winter Flounder - Annual Abundance ot SUb-adulta 
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4.0 Environmental Impact. of Operation 

Page ""21. lines 27-28: • ... there _,e several mefhodologic8l difflcufties. whiCh impart 
a high degree of uncertainty to these estimates." The LaNai Transport Studies provide 
a direct method of measuring 'percent entrainment' 01 winter Ilouooer at PNPS using 
larval densities Irom the plant and from Cape Cod Bay. obtained simultaneously. The 
obviOus benefit to this approach Is that It eliminates the reliance on hypothetical mooels 
(and their Inherent uncertainties) and instead. uses real time field data collected at the 
site. The key challenge is to ensure that using a oat to sample larvae close to the 
bottom (larval stages 3 and 4) does not underestimate the actual number 01 larvae 
present In the bay. As with many field studies. new techolque. were employed to 
address this difficulty and they were not completely slJC(:esslul. 

There was no problem with the stage 3 and 4 larval oonsitles obtained lrom sampling In 
the discharge canal. which collects all larval stages with equal effiCiency. To ootermlne 
'percent entrainment' these values ware then divided by the number sampled In the bay. 
As a result. it was apparent that the few elevated entrainment values for stage 3 and 4 
larvae obtained In 2002 and 2004 ware due to low numbers 01 stages 3 and 4 collected 
in the bay (I.e. under sampling larvae close to the bottom). However. this discrepancy 
does not cause a high degree cI uncttffainty and it does not detract from the key 
condll$lOn thai the amount of ....;oter flounder larvae In northwest Cape Cod Bay 
entrained by PNPS is estimated (Irom direct measuremenl) to be less than 1% 01 the oat 
larval transport. 

Page 4-23. Line 42; Page .... 24. Un .. 1-3: states "Based on the decline of the local 
popula tiOn. their percentage laka of the local population. end the considerable 
uncertainties in the stock status. the sta ff's conclusiOn Is that continued operahon of 
PNPS would have a MODERATE impact on tha local winter flounder popu/ahon due to 
entrainment over the course of the kense renewal tenn .• 

NRC', draft conclusion was apparently basad on a comparison DeMQen numDers 01 
equivalent adults (EA) and numbers 01 fish estimated -Mth an area swept trawl study. 
The equivalent edult methodology Is a common screening toot that relies on lilted 
estimates of egg and larval survival rates to predict how many adults might be expected 
to result from II particular number 01 eggs and larvae. Applied to numbers 01 eggs and 
larvae entrained by a circulating water system such as at PNPS. the methodology 
provides one way of understanding the slgn~i<:ance 01 what at Ilrst may appear to be 
large numbers of looividualeggs and larvae. Introduced by Horst (1975) the 
methoclology was developed by Goodyear (1978). Saunders (1978). Boreman et al . 
(1981) and Saile et al. (1997). "The equivalenl adult methodology provides little insight 
into the long term viability of the attected populations and should be used only to obtain 
a first approximation of the severity 01 potential losses: (Goodyear t 978). 

Unlortunatety. determining the survival rate oIlish eggs and larvae in the (eal world Is 
very diffiCult to do. Rates are very smalt numbers because most lish eggs and larvae do 
no! survive. They ara highly variable from one year to the next ~ not Irom day to day. 
and rarely available lor spec~ic populations Of fish . As a resuM. survival rates obtained 
from the scientillc literature are almost alWays from geographiCal areas other than the 
Station being studied and not uncommonly lrom ditterent species. Small variations In 
the estimated survival rates result In dramatic changes In the EA values. Recognizing 

, 
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the uncertainly inherent in the EA model, egg and larval rates fOf winter flounder in the 
PNPS area for use in the EA model were obtained from three sources and the resulting 
values averaged (NOfmandeau 2006). 

Historically, equivalent aduH estimates for winter flounder at PNPS were small 
particularly when compared with numbers landed by fishermen. The relatively high EA 
values in 4 of the 26 years examined (1997, 1998, 2004 and 20(5) likely reflect years 
when natural egg and larval survival rates were relatively high and exceptional numbers 
of winter flounder eggs and/or larvae survived the eafty life history stages. PNPS 
operations did not change during those years in any way that could result in increased 
entrainment and there is no reason to believe that circulating water patterns in Cape Cod 
Bay varied in a way that WOIJ'" result in a disproportionate level of entrainment. 

As a result of the uncertajn~es in early life history stage survival rates and the EA values 
obtained in 1997 and 1998, a three-year larval transport study was completed to directly 
measure the number of larval winter flounder drifting past PNPS. Field collections of 
winter flounder were made at a series of stations in Cape Cod Bay as well as in the 
PNPS discharge. Bottom and boat mounted acoustic Doppler current profilers were 
deployed to directly measure water velocity and direction in conjunction with the 
plankton samples. 

Significant conclusions of the larval transport study were: 

There is a consistent net ftow of winter flounder to the sooth aloog coastal Cape 
Cod Bay in the viCinily of PNPS. 

A very small amount -less than 0. 1% -- of the net volumetric flow of waler in 
Cape Cod Bay passes through PNPS. 

• The amount of winter flounder larvae in northwest Cape Cod Bay lhat is 
entrained by PNPS is conservatively estimated at less than 1% of the net larval 
transport. 

The larval tran5pOl1 study provides the best estimate of entrainment losses at PNPS. 
Consistent with the empirical transport model used extensively to assess impacts on the 
HUOSOIl Alver ancl olller large rivers systems (Bareman el al. 1978, 1981, Bareman ancl 
Goodyear 1988) it represents a direct comparison 01 numbers entrained with numbers 
available to be entrained. The methoclology does not require the assumptions about 
Survival rates of larvae that are historically diHicult if not impossible to measure and are 
required for the EA model. 

Winter flounder stock assessment data from the Massachusetts Division 01 Marine 
Fisheries indicate that abundance remains at historically low levels sooth 01 Cape Cod. 
The Massachusetts Division of Marine Fisheries Region 4 and 5 dala for north 01 Cape 
Cod however has ranged from 10 to 35 kg per tow between 1978 and 2004 varying 
without trend over the lime series. NRC noted that the National Marine Fisheries 
Service Gulf of Maine time series declined in 2003 and 2004 (lines 6-8. page 4-23) the 
last two years available at the time the document was prepared. Catch per unit eHort 
increased in 2005 and 2006. thus the time series has also varied without trend from 
1979 to 2006 rang ing between 2 and 12lish per tow. 

, 
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Additional information currently available also suggests that the winter flounder 
population in the cape Cod Bay area is not in a cIownward trend. Beach seine sampling 
in Plymouth Harbor completed in conjunction with Entergy's young winter tiaunder 
hatchery release program indicate that numbers of young, wild fish remain strong and in 
fact have increased Oller the past two years (see Figure 2 below). It is also interesting to 
note that numbers of young fish collected during the summer do not appear to be 
correlated with the number of larvae entrained at PNPS the previOus spring. This local 
field data suggest that numbers of winter flounder entrained do not translate into 
reduced numbers of young fish. 

Young Of Year 
Winter Flounder 

'" 
'" ., ,/' ~ '00 

l 
" 

/ • / ~ 60 

" / 
0 " • • " 

0 
2002 200' """ "" 2006 

Figure 2: Mean number. of wild young of year winter flounder collected by 100-
ft beach seine in Plymouth Harbor (during the month of July) from 2002-2006. 
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Appendix E Pilgrim Nuclear PO\IIfe, St.-Ion 
Complia nce StatUI and Conlultatlon Correspondence 

Page E·73, Line 38-39: The DSEIS states "Eggs and larvae of the American plaice 
dominated entrainment studies at PNPS .•. • 

As widely reported in the fisheries I~erature adult aoo juvenile American plaice prefer 
moderatety deep water and are found near shore only in colder waters in the northem 
Gulf of Maine approKimately 250 m~es north 01 P~grim Nuclaar Power Station (PNPS) 
and on noI'Ihward to Newfoundland and Greenland (Collette and Klein·MacPI"Iee 20(2). 
"Adults have never been caught in less than 18 m of water In lhe Gulf of Maine, aoo their 
preferred depth off the coast of Maine is 100-11 9 meters" (Sherman et al. 1993). This Is 
far deeper than the 5 to 10 meter depths near PNPS. This reported distributiOn is 
consistent with Iocaf collections conducted by the Massachusetts Division of Marine 
Fisheries as no American plaice were taken in 13 years of their bottom trawl survey In 
the waters around PNPS (1970 - 1982; Lawton et al. 1995). The OivisiOn of Marine 
Fisheries completed 1,322 trawl tows over that period of time using methods and 
equipment that would have been eKJ)tlCled to capture American plaice were they present 
in the area. Plaice also were only rarely collected in more recent Intensive spring bottom 
traoM sampling around PNPS lrom 1995 through 2006 and only two individuals were 
impinged al PNPS In the 27 years between 1980 and 2006 (Normandeau 2006). These 
data strongly suogest that PNPS is not located within essentiallish habitat !Of adult and 
juvenile plaice. 

The DSEIS suggests that American plaice eggs dominate entrainment studies at PNPS. 
This statement represents a misuooerstaooing 01 the PNPS entrainment data. Pfaice 
spawn pelagic eggs primarily between March aoo May at a time a year when most fish 
spawn demersal adhesive eggs. They therefore account for a relatively high percentage 
a fish eggs only at that time a year although small numbers a them are entrained; 
typical monthly mean densities average less than 3 eggs per 100m' of water. To state 
that eggs and larvae of the American plaice dominated entrainment studies at PNPS Is 
misleading since such densities are small, partic1Jlarly ....nen compared to species that 
produce pelagic eggs at other times 01 the year. 

The DSEIS also states that American plaice larvae dominate entrainment studies at 
PNPS. This is incorrect. Thirteen species of fish larvae typically account lor 95% 01 the 
larvae entraitled al PNPS on an annual basis and plaice Is not included among those 
species. Monthly mean densities typically range between 0 .1 and 2.1 larvae per 100 m' 
of waler during months when they occur at all and they occur only during the months 01 
March through Al.I!/IJst when several years are considered together. In 2004, lor 
example, Ihey appeared only in April aoo May. 

Finally, irrespective 01 the numbers 01 Ameliean plaice eggs and larvae collected at 
PNPS, entrainment of American plaice egg and larval life stages represents a mere 
fractiOn of those Iile stages present in the larger pool a plaice distributed Ihroughout the 
Gulf 01 Maine and Georges Bank, notlrom a localized population inside cape Cod Bay 
(ENSR 2000). tchthyoplankton collections from Cape Cod Bay (Scherer 1984) indicate 
that earty stage American plaice eggs are most common at the mouth of the Bay well to 
Ihe north a PNPS and consistent with their preference lor colder, northem waters. For 
these reasons. it is unlikely that the continued operation of PNPS, including entrainment 

6 
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of American plaice eggs and larvae, will have a 'substantial adverse effect' on the 
essentiallish hab~at of this species. 

Page E-74, Lines 1-5: states "Continued operatiOn of PNPS mayalso have the 
potential to affect prey items of various life stages of the American plaice either through 
entrainment of phytoplankton, zooplankton, or ichthyoplankfon, or via impingement of 
small forage fish species .• 

The National Marine Fisheries Service designates essential fish habitat using 10 minute 
squares of latitude and longitude. The size 01 each block varies with latitude but they 
are approximately 10 nautical miles on each side or approximately 100 square nautical 
miles in area. Such large blocks of habitat are of limited consequence in the open ocean 
but in coastal areas like Plymouth near shore blocks are designated as EFH even 
though a species preferred habitat is in deep water welf removed from shore. That is 
notably the case for American plaice. which are rarely found in the immediate vicinity 01 
PNPS because their habitat preference is moderately deep water. They utilize relatively 
shallow water only in the northern Gull of Maine, Newfoundland and Greenland 
(Sherman et al. 1993. Collette and Klein-MaCPhee 2(02). Fisheries studies around 
PNPS as well as entrainment sampling at the site support Ihese observations. 

The diet of the juvenile and adult I~e stages of American plaice consists of a wide variety 
01 invertebrate taxa, particularly benthic invertebrates including brittle stars, sand dollars, 
polychaetes, shrimp. and bivalves (Bowman et al. 2(00). American plaice are 
opportunistic feeders - "They prey on practically any bottom-living animals that are small 
enough for them to devour' (Collette and Klein·MacPhee 2(02). Their diet varies and 
shifts over time in response to relative abundance 01 prey items and to where they are 
located. For example, in southern New England they eat large quantities of amphipods, 
Crangon shrimp, polychaetes, and bivalves while on Georges Bank they consume 
primarily star fish, brittle stars, and sand dollars (Collette and Klein-MacPhee 20(2). 
They occasionally eat small fish such as sand lance (Pitt 1967) but that does not appear 
to be an important part of their diet. 

The primary contributors to the diet 01 American plaice are not directly affected by 
impingement at PNPS because many of the invertebl"ates they prey upon occur on the 
bottom where they are not subject to impingement. It is unlikely that they would be 
indirectly affected by entrainment of planktonic organisms such as phytoplankton and 
zooptankton that provide food for larger invertebrate prey - studies have shown that 
these lower trophic level organisms typically survive entrainment. At PNPS "the 
combined effects of heat and chlorine had no effect on Survival rates· of entrained 
phytoplankton at temperatures below 17C (Bridges and Anderson 1984). The majority 
of productivity studies with entrained phytoplankton at PNPS indicated that productivity 
increased following entrainment (MAl 1978). Studies at other New England power 
stations indicate that the ability of phytoplankton to carry out photosynthesis is not 
adversety affected by entrainment (MAl 1980). Zooplankton entrained at PNPS 
generally showed high survival rates ranging from 95% to 100% at most operating 
conditions (Bridges and Anderson 1984).lchthyoplankton have also been widely shown 
to survive entrainment by circulating water systems at power stations inctuding PNPS 
(MAl 1978, 1982. Ecological Analysts 1981, EPRI 2000, LMS 2001). In any event, 
neither entrainment, nor impingement resu~s in the removal of plants and animals from 
the ecosystem. Thus, even those plants and animals that do not survive passage 
through the Station settle to the bottom where they provide food for benthic invertebrates 
that in turn provide food for American plaice. 

, 
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Based upon the information above, continued operatiOn of PNPS will oot have a 
'substantial adverse eHeer on the essential fish habitat 01 the American plaiCe. Thus, it is 
erroneous for the DSEIS, in Appendix E. to suggest a potential food web or habitat 
Impact. Plaice fraquent deep water well removed from PNPS. their food supply Is 
diverse and unlikely to be affected either directly or Indirectly by entrainment or 
impingement. 

Page E-7S, Lines 38-40: states "Continued operatiOn of PNPS mayalso have the 
pollNltial to affect pray items of juvenile and eduff life stages of tile Atlantic cod as 
saveral prey i tems of the Atlantic cod (sand lance and herring) have been commonly 
rapot'fad in /he impingement and INItrainment sampling program al PNPS. " 

The National Marioe FISheries SeMce designates essential fish habitat using 10 minute 
squares 01 latitude and longitude. The size 01 each block varies with latitude but !hey 
are approximately 10 nautical miles on each Side or approximately 100 square nautical 
miles in area. Such large blocks 01 habitat are 01 limited consequence in !he open ocean 
but In coastal areas like Plymouth near shore blocks are designated as EFH even 
though a species preferred habitat is In deep water well removed from shore. That Is 
notably the case for Atlantic cod. Cod Juveniles and adults are typiCally found In deeper 
wa ters further offshore than those around PNPS (Collette and Klein-MacPhee 2(02). 
While young fish are more common In coastal waters they mOYEl to deeper waters as 
they age and mature (Cote et al. 20(3). This informatiOn is supported by the 13-year 
trawl survey conducted by the Massachusetts DivisiOn of Marine FisherJas from 1970 to 
1982 (Lawlon at al. 1995); cod were not among !he top six taxa accounting for the 
majority 01 the catch in 1.322 bottom samples. 

Regardless, diet 01 juvenile and adult Attantic cod has been extensively studied 
throughovl its range and !hey are known to eat a broad array 01 taxa (see for example 
Bowman et al. 2000. Collette and Klein-MacPhee 2002, link and Garrison 2(02). TheIr 
diet varies and shifts over seasons and years in response to relative abul'lClance 01 prey 
items. For example. "Cod will pursue and QOf9Q on squids anytime they are available." 
and "Any sheltflsh a cod encountars that can be swallowed whole is likely to be 
consumed," (Collette and K1ein·MacPhee 2(02). FISh, crabs. lobster. sheltflsh such as 
scallops. mussels and clams. squid. sea stars . sea urchins. sea cucumbers. and shrimp 
are readi ly found in their stomachs. While fish are most often encountered In their 
stomachs they feed on a wide variety of species including Aliant iC herring. Allantic 
mackerel. sand lance. silver hake. redflsh. and flounder. 

The DSEIS states that continued entrainment and impingement of sand lance and 
herring will have a 'substantial adverse effect' on the essential fish habitat of the Atlantic 
cod. Sand lance eggs are not entrained at PNPS because they are demersal and 
adhere to !he bottom. Atlantic herring eggs are not entrained at PNPS because they are 
demersal and adhere to !he substrate when spawned. While herring larvae are 
entrained they originate primarily outside Cape Cod Bay and those entrained originate 
from a large pool 01 larvae distributed throughout the Gull 01 Maine and Georges Bank 
and not a localized population (ENSR 2000. Normandeau 20(6). Assessment of the 
potential effects 01 larval entrainment indiCate that equivalent adult losses amount to 
about 0.007% of the regiOnal spawning stock biomass. While herring ara Impinged on 
the PNPS Intake screens the annual estimated number averages only 1.179 fish 
(1980-2004. Normandeau 2006). Sand lance are also occasionally impinged but they 
are uncommon. an annual average of only 53 fish being recordoo over the 1980-2005 
time period (Normandeau 20(6). 

• 
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Fish and invertebrates entrained and impinged on the intake screens at PNPS are not 
removed from the near shore waters 01 northwestern Cape Cod Bay. Small organisms 
that do not survive drift to the bottom where Ihey contribute to the nutrition of local 
benthic organisms. Larger animals that may not survive entrainment or impingement are 
still consumed by scavengers such as crabs, /obsters. and fish; these in tum can be 
eaten by any cod that stray in the vicinity of PNPS. It is unlikely therefore that the 
continued operation of PNPS will have a 'substantial adverse effect' on the essentiallish 
habitat of this species. 

Page E·n. LInes 33-34: states "Continued operatiOn of PNPS may also have the 
potential to affect prey items of adult maCkerel as several of its prey items (small squid 
and fish eggs) are commonly reported in the impingement and entrainment sampling 
program at PNPS. " 

Atlantic Mackerel adults are rarely found in the vicinity 01 PNP$ since they are "fish of 
the open sea" and nOi "directly dependent e~her on the coaSliine or on the bottom in any 
way at any stage in their lives' (Collette and Klein-MacPhee 20(2). Estimated total 
numbers impinged annually total five individuals oyer the 198()..20Q5 time period 
consistent with their pre1erence lor open ocean. 

The DSEIS suggests that essential fish habitat for adult mackerel will be adversely 
affected by PNPS because squid and fish eggs are entrained and Impinged. That 
conclUSion is unrealistic because adult AtlantiC mackerel consume a wide variety of prey 
including euphausiid, panda lid. and crangonid shrimp, arrow worms or chaelognaths, 
pelagic polychaetes. squid. copepods, amphipods, and a variety of fish species 
(Bowman et aJ. 2000. Cotlette and Klein-MacPhee 2(02). They are opportunistic 
leeders .. ' Practically all floating animals that are neither too large nor 100 small regularty 
serve to nourish mackerer (Coilette and Klein-MaCPhee 2(02). 

Squid are impinged at PNPS but the annual number is not large. The estimated annual 
average number 01 squid Impinged was only 81 animals oyer the 2&year period from 
1980 - 2005. Squid spawn year round, grow rapidly, and are short lived (Cadrin 20(0). 
TherelOfe, the impingement of small numbers of these animals is not expected to impact 
the food supply for mackerel. Fish eggs are entrained at PNPS and many 01 them are 
expected to survive (MAl 1978, 1982, Ecological Analysts 1981, EPRI 2(l()(), LMS 20(1). 
In any event, neither entrainment nor impingement results in the removal of plants and 
animals from the ecosystem. Thus, even those plants and animals that do not survive 
passage through the PNPS circulating water system remain available as food lor other 
animals that are known to become prey for adult mackerel. 

Based on the wide geographical range of adult mackerel. their primarily OffShore 
distribution and varied diet, ~ is unlikely that the continued operation of PNPS will have a 
'substantial adverse effect' on the essential fish habitat of this species. 

, 
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Page E-89, Unes 5-10: states "CCJntinued operation of PNPS may also have the 
potential to affect prey items of various life stages of the red hake, as several prey items 
of the red hake (zooplankton, squid, herring, flatfiSh species, and mackerel) have been 
commonly reported in the impingement and entrainment sampling program at PNPS. W 

Red hake like Atlantic cod frequent deeper waters further offshore than those around 
PNPS. This is supported by the 13-year trawl survey conducted by the Massachusells 
Division of Marine Fisheries (Lawton et al. 1995). Red hake were not amoog the top six 
taxa collected In that study that involved 1,322 bottom tows between 1970 and 1982. 
Red hake also prefer softer bottoms composed of mud and sand (Collette and Klein
MaCPhee 2(02) than is prevalent around PNPS. 

Red hake ~rvae, juveniles and adults are opportunistic feeders that prey on a wide 
variety of taxa (Luczkovich and Olla 1983, Bowman et al. 2000). Their prey changes 
seasonally and throughout their life history (Steimle et al. 1999). Larval red hake prey 
on copepods and other microcrustaceans, whereas juveniles consume chaetognaths 
(arrow wom1s) and small benthic and pelagic crustaceans including amphipods, 
decapods, mysids, euphausiids, and copepods. Adult red hake prey on crustaceans, an 
assortment of fish species such as haddock, silver hake, sand lance and mackerel, and 
squid (Steimle et al. 1999). The dominance of these prey items changes seasonally, for 
example '"Copepods are important in the fall and winter; arrow worms are eaten in the 
spring and summer" (Collette and Klein-MacPhee 2(02). 

It is unlikely that red hake would be indirectly affected by entrainment of planktooic 
organisms such as zooplankton that provide food for larger invertebrate prey and small 
fish - studies have shown that these lower trophic level organisms typically survive 
entrainment. In studies at PNPS zooplankton entrained generally showed high survival 
fates ranging from 95% to 100% at most operating conditions (Bridges and Anderson 
1984). larger invertebrates like squid are ImpiflQed at PNPS but the annual number is 
not large. The estimated annual average number of squid impinged is only 81 animals 
over the 26-year period from 1980 - 2005. Squid spawn year round, grow rapidly, and 
are short lived (Cadrin 2000). Therefore the Impingement 01 small numbers of these 
animals is not expected to impact lIle food supply for red hake. 

AUantic herring eggs afe not entrained at PNPS because they afe demersal and adhere 
to the substrate when spawned. While herring tervae are entrained they originate 
primarily outside Cape Cod Bay and those entrained originate from a large pool 01 larvae 
distributed Iflroughoutthe Gulf of Maine and Georges Bank and not a localized 
populatioo (ENSA 2000. Normandeau 20(6). Assessment 01 the potential effects 01 
tarval entrainment indicate that equivalent adult losses amount to about 0.007"4 of the 
regional spawning stock biomass. White herring are impinged on the PNPS intake 
screens the annual estimated number averages ooly 1,179 fish (1980 - 2004, 
Normandeau 20(6). 

Allantic mackerel eggs and teNae are entrained by the Circulating water system and 
juveniles and adult are occasionally impinged on the intake screens at PNPS. Analyses 
suggest that the number 01 age-l fish that might reasonably be expected to result from 
the numbers of eggs and larvae entrained had they all died are equivalent to 0.2% of the 
local mackerellanclings. Ichthyoplankton have also been widely shown to survive 
entrainment by Circulating water systems at power stations including PNPS (MAl 1978, 
1982, Ecological Analysts 1981, EPRI 2000. LMS 2001). Atlantic mackerel are swift 

" 
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swimmers and Ihey are not otten impinged at PNPS. They occurred in samples during 
only six years from 1980 - 2005 with an average 0/ liv. lndividuals annually. In any 
event, neither entrainment, nor impingement results in the removal 01 plants and animals 
from the ecosyslem. ThuS, even lhose plants and animals lhat do not survive passage 
through the Station settle to Ihe bottom where Itley provide food for benthic Invertebrates 
that in tum provide lood lor red hake. 

Based on their preference for deeper waters and soli bottom and varied diet il ls unlikely 
that the continued operation 01 PNPS will have a 'substantial adVerse effect' on the 
essential lish habitat 01 red hake. 

Page E-N, Linea 37-40: states "Continued operation 01 PNPS may alS(J have the 
potential to effect prey items of 8duIt whiting, as several prey items of the whiting (smaU 
fish end squid) have been ccmmonJy repoffed in the impingement and entrainment 
sampling program al PNPS. Ccntinued PNPS op8f8/KNls may have a substantial 
advsr8e sffBCt on EFH fo( tM whiting." 

Whiting or Sliver hake are a wide ranging species utilizing lhe entire water column over 
Ihe course of the day. They ate nol among the more abundant species of fish agogs and 
larvae entrained at PNPS and they appear on the Intake screens only spoladlcally. 
Silver hake eggs were collected e8ch year lrom 1999 to 2006; however, they were one 
of fourteen species that contributed less than 1 % to the annual agog collections during 
these years. Larvae were coIlec1ed in 1999 to 2003, 2005, and 2006; hoY¥ever, they 
were one 0/ thirty-eighl species that contributed at most 7% to the annual larvae 
collections during these years (Normandeau 20(6). Numbers 01 silver hake Impinged 
annually averaged only 35lish between 1980 and 2006 (Normandeau 20(6). These 
observations are consistent with the reported distribution 01 the species which Includes 
North AmeriCan continental shelf waters from North Carolina to Newfoundland (Bigelow 
and Schroedar 1953) and suggest that silver hake are not In any way localized around 
PNPS. 

The DSEIS suggests that whiling essential fish habitat will be actversely affected by 
PNPS because small fish and SQuid are EIfltrained and/or Impinged. This is 
unreasonable because adult and juvenile silver hake prey on a....;de variety 0/ taxa 
including many species 0/ fISh such as anchovies. hake. herring, mackerel, menhaden, 
alewives, sand lance, and sllversldes. They also feed on crustaceans and squid 
(Bowman el al. 2000, Collette and Klein-MacPhee 20(2). They are opportunistic 
feeders end their diet varies with season and location (Lock and Parl<;er 2(04). 

There Is no Information available on entrainment 0/ small squid at PNPS. Larger 
juvenile and adult individuals are Impinged at PNPS but the annual estimated lotal l, not 
large. The estimated annual number 01 squid impinged averaged 81 over the 26-year 
period from 1980 - 2005. Squid spawn year round, grow rapidly, and ate short lived 
(Cadrln 20(0) therefore impingement 0/ such a small number 0/ animals is not expected 
to affect the ability of silver hake to l ind adequate food . Very sman fish are entrained by 
Itle Circulating water system at PNPS but they have also been widely shown to survive 
entrainment by circulating water systems at other power stations (Ecological Analysts 
1981 , EPAI2000,lMS 20(1). Small Ush are also Impinged on the intake screens al 
PNPS but many 01 them have been shown to survive (MAl 1984, Normandeau 20(6). In 
any event. neither entrainment. nor impingement results in the removal of animals from 
the ecosystem. Thus, even those animals Ihal do not survive passage through Ihe 
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Sta~on's circulating water system remain available as food lor other animals that are 
known to become prey for adult wtliting. 

Based on their wide geographical range and varied diet and given that prey are not 
removed as a result of entrainment and impingement it is unlikely Ihatlhe continued 
operation of PNPS will have a 'substantial adverse effect' on the essential fish habitat of 
this species. 

Pege E-97, Lines 35-39: slates "Continued operation of PNPS may also have the 
potential to affect prey items of the windowpane flounder, as one of its prey items (small 
h"sh) has been commonty reported in the impingement and entrainment sampling 
program at PNPS . • 

The DSEIS suggests that windowpane essentiallish habitat will be adversely affected by 
continued operation of PNPS because smalilish are entrained andlor impinged. This is 
unlikely because windowpane are widely distributed over muddy sediments throughout 
the Gulf of Maine (Chang et al. 1999) and juveniles and adults are opportunistic feeders. 
They prey on a wide variety of taxa consisting chiefly on fish bot also crustaceans. They 
also consume an assortment of other taxa including arrow worms, SQuids, mollusks, and 
polychaetes (Bowman et al. 2000). 

Very small fish are entrained by the circulating water system at PNPS but they have 
been widely shown to survive entrainment by circulating water systems at other power 
stations (Ecological Analysts 1981, EPRI 2000, LMS 2001). Small fish are also 
impinged on the intake screens at PNPS but many of them have been shown to survive 
(MRI 1984, Normandeau 2006). tn any event, neither entrainment nor impingement 
resu~s in the removal of animals from the ecosystem. Thus, even those animals that do 
not survive passage through the Station's circulating water system remain availabte as 
food for other animals that are known to become prey for windowpane. 

Based on their ubiquitous distribution throughout New England waters and their varied 
diet and given that prey biomass Is not removed as a result of entrainment and 
impingement it is unlikely that the continued operation 01 PNPS will have a 'substantial 
adverse effect' on the essential fish habitat 01 windowpane. 

Page E-99, Lines 8-13: states "Continued operation of PNPS may also have the 
potential to affect prey items 01 the winter flounder, as they have been described as 
omnivores preying on a variety of fish and invertebrate species, many 01 whiCh have 
been commonly repotted in the impingement and entrainment sampling program at 
PNPS. " 

Winter flounder is a widely distributed species that is found over a variety of sediment 
types including mud, sand, cobble, and rocks (Pereira et al. 1999). They are among the 
more abundant larvae entrain at PNPS and typically occur on the intake screens (mean 
occurrence of 917 fish from 1980-2004; Normandeau 2006). 

Winter tlounder are opportunistic feeders that prey on a wide variety of taxa. Larvae 
feed on abundant forms of phytoplankton and zooplankton such as diatoms, mliters, 
dinoflagellates, and copepods (Pearcy 1962, Klein·MacPhee 1978, MRI1979, 1983). 
Juveniles are "euryphagus'; 27 organisms representing 7 phyla having been identified in 
their stomachs by Pearcy 1962 (see also Klein-MacPhee 1978). Adult winter flounder 
are described as omnivorous "eating whatever is available" (Klein-MacPhee 1978). 

" 
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Chiel prey items inclooe polychaete wonns, anthozoans, isopods and amphipod shrimp. 
They also prey on small crabs. squid, bivalves and other taxa small enoogh 10 be 
consumed with their small mouth (Bowman et at 20(0). MacPhee (1969) reported that 
the most Important category oIl00d in a winter llaunder's diet depends on the Iy'pe of 
bottom on which a lish resides. 

The DSE!S suggests that winter flounder essentiailish habitat will be adversely affected 
by continued operation of PNPS because a variety oIllsh and Invertebrate species are 
entrained and/or Impinged. This Is unreasonable because alttife stages of winter 
llounder ere opportunistic leeclefs that prey on a wide variety of taxa. II is unlikely that 
llounder would be directl)" or indirectly affected by entrainment of planktonic organisms 
such as phytoplankton and <l:oopIankton - studies have shown that these lower trophic 
level organisms typically survive entrainment. Zooplankton entrained at PNPS generally 
showed high Survival rates ranging lrom 95% to 100% at most operating conditions 
(Bridges and Anderson 1984). Very smalilish are eotralned by the circulallng water 
system at PNPS but they have been widely shown to survive entrainment by clrculaUng 
water systems at other power stations (Ecological AnalysIS 198 1. EPRI 2000, LMS 
2001). Smalilish are also impinged on the intake screens at PNPS but many 01 them 
have been shown to survive (MRII984, Normandeeu 20(6). In any event. neither 
entrainment nor impingement results In the removal of animals 'rom the ecosystem. 
1lwJs. even those animals that do not survive passage through the PNPS circulating 
water system remain available as food for flounder as well as other animals that are 
known to become prey for winter flounder. 

Based on their wide geographic range and varied diet and given that prey are not 
removed as a resu~ 01 entrainment and impingement ills unlikely that the continued 
operation 01 PNPS will have a 'substantlal adverse effect' on the assentiallish habitat of 
this species. 

Reference. ClIed In the Comment.: 

Bigelow. H.B" and W.C. Schroeder. 1953. FIShes of the Gull 01 Maine. Fl5h. Su • . , U.S. 
53: 1-5n . 

Boreman. J .. C.P. Goodyear, end S.W. Christensen. 1978. An empiriCal transport 
model lor evaluating entrainment of Aquatic organisms by power plants. U.S. 
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PO Box 73· Kin g s ton, Ma s sac h use t t s • 02364 
wwwjonesriver.org 

Chief, Rules Review and Directives Branch 
US Nuclear Regulatory Commission 
Mail Stop T6-D59 
Washington, DC 20555-0001 

Also email PilgrimEIS@nrc.gov. 

Re: Public Comment NUREG-143 7, Supplement 29 

Summary of Comment 
As soon as the best method can be determined, and prior to any extension of permit or 
license for operation, the salt water intake and discharge for the once-through cooling 
system at Pilgrim Nuclear Power Station must be retrofitted to avoid if possible, and 
mitigate as necessary, adverse impacts to the aquatic populations of Cape Cod Bay and its 
estuarine systems. The SETS and other reports describe impingement and entrainment of 
aquatic life fonns at levels that adversely impact the Cape Cod Bay Sanctuary through 
unacceptable reduction in fish populations, especially populations of Rainbow smelt, 
Alewife, Blueback herring, winter flounder, Atlantic mackerel, Atlantic cod, and other fish 
important to the ecosystem function and balance of the bay as a whole, and to the Jones 
River in particular. 

Background of Commenter 
Jones River Watershed Association [JRWA] is a Kingston based non-profit citizen group 
that advocates for the waters, natural habitats and environmental resources of the Jones 
River and Cape Cod Bay ecosystem. The group was established in 1985 to address impacts 
from the diversion of the Jones River headwaters, Silver Lake, by the City of Brockton for 
water supply, and years later expanded its mission to include protection and restoration of 
the natural resources of Cape Cod Bay. In 2003 JRW A established Jones River Landing 
Environmental Heritage Center in the Jones River estuary in order to provide education and 
long tenn stewardship of the aquatic resources oUones River and Cape Cod Bay. A 
primary goal is to reestablish the Alewife and Blueback herring run throughout the Jones 
River to enable their spawning in Silver Lake, and to improve habitat conditions in the 
Jones River for native and diadromous fi sh species including Rainbow smelt, Alewife and 
Blueback herring, American and Hickory Shad, White perch, American eel and others. To 
accomplish this we address stream flow issues, water quality, habitat degradation, 
storm water management, and provide volunteer monitoring for certain species which at this 
time include the river herring, smelt and juvenile American lobster. We have also 
conducted macroinvertebrate and fish inventories in the river system. We work 
cooperatively with the Massachusetts Riverways Program, State Division of Marine 

JRWA comment (0 NRC on SETS 
Pilgrim Nuclear Power Station re-license 
February 28, 2007 
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Fisheries [OMF], Coastal Zone Management [CZM], The Lobster Conservancy in Maine 
and recently with the Provincetown Center for Coastal Studies. We are active members of 
the Watershed Action Alliance of Southeastern Massachusetts, the Taunton River 
Campaign, and the Massachusetts Instream Flow Task Force. In 2006, we established a 
long term water quality monitoring station at Jones River Landing and work with DMF on 
the annual monitoring of Rainbow Smelt. Jones River is the largest river draining to Cape 
Cod Bay and provides important estuarine habitats and functions to support a diverse aTTay 
of aquatic and avian life. 

Concerns 
JRW A is concemed that the NRC Staff has concluded that the continued operation of the 
cooling water system would have MODERATE impacts on the local winter flounder 
population, and the Jones River population of Rainbow smell and would have small to 
moderate impacts on a considerable number of other aquatic species from impingement and 
entrainment at PNPS. 

I. JRW A believes that there is sufficient evidcnce provided through the [2004-2006] 
DMF study on Rainbow Smelt to conclude that the population of smelt is 
significant ly reduced and therefore continued impingement at equivalent rates 
under an extended license as evidenced over the past thirty years at the plant will 
have a SIGNIFICANT impact on this species. 

2. In addition, JRWA is concemed that other species, especially the Jones River 
Alewife and Blueback Herring have not been fully evaluated, and are being 
severely impacted by plant operations. Annually hundreds, and at times tens of 
thousands of this fish are impinged, and have been found in the plant cooling 
system, including in the spring prior to spawning. [n 1995 the Alewife was the 
dominant fish impinged, while the Rainbow smelt have been dominant at least two 
years. 

3. Essential Fish Habitat was evaluated for many species. JRW A is concerned that the 
staff conclusion is not substantiated and should be reconsidered. The staff 
concludes [E-10S] that "Continued operation of the PNPS cooling water system 
was determined to have a minimal adverse effect on EFH for 17 species, a less than 
substantial adverse effect on EFH for 8 species, and a substantial adverse effect 
on E.'H fo r 7 species" .... (emphasis added) And goes on to conclude: "Within the 
overall Cape Cod Bay ecosystem, ... continued operation of the PNPS cooling 
water system would have a minimal adverse effe<:t on EFH." 

We believe this is a wholly unsubstantiated conclusion be<:ause the staff has not 
evaluated the cumulative impact offish loss to the general fishery. [n our view, 
because Rainbow smelt, Alewife, At lantic menhaden, Atlantic mackerel, Atlantic 
silverside, B[ueback herring and winter flounder are important prey for Striped bass 
and At[antic cod (as examples), the loss of sufficient populations of these smaller 
fish will ultimately impact on the population of the more valued Striped bass and 
cod- and therefore is a matter of great concern, that should not be dismissed. 
Many of the fish suffering large losses are now highlighted for dangerously low 
population levels (river herring, smelt, and menhaden) in the region although no 
NMFS management plan yet exists. 

JRWA C<K'II"''''' to NRC.,. SEIS 
rilllrim Nu<idf rower Swion fC-ti=sc 
Fobno.ty 28. 2007 20f7 
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4. Given th~ staff conclusion that plant operations are lik~ly to hav~ Significant 
impacts on th~ EFH for American plaice, Atlamic cod, Atlantic mackerel, red hake, 
whiting, windowpane flounder, and winter flounder, and given the tenuous 
sustainabi!ity of many of these species, PNPS sbould no! be fe-licensed without 
sigojfiCIIDlupwdes to its cooling system and substantial mjtigatjon efforts to help 
restore areas, such as salt marshes and spawning habitats in the Cape Cod Bay 
r"8ion that ~an h .. lp boo~t survivability of PNPS affe<:\ed ope<>ieo;. 

5. In the same way that there is concern for the EFH for fisheries detennined by 
NOAA to require Management Plans pursuits to the Magnuson-Stevens Act, so too 
should there be concern for th" habitats essential to fish species that are 
experiencing precipitous population decline such as the Rainbow smclt, Alewife 
and Blueback herring, among others-- the eUfllUlalive impact result ing from the 
plant impingement and entrainment on population abundance on these fish, and 
thus on long tenn survivability, was not adequately examined. 

Discussion 

Rainbow Smelt 
In 2004 the National Marine Fisheries Service (NOAA) listed Osmerus mordax as a 
Spe<>ies ofConcem Designation. The fishery is closed by regulation from March 15'" to 
June 15'" to protect spawning fish. The PNPS has consistently impinged adult fish and 
entrained eggs and larvae. Impinged fish have low survivability, and has occurred every 
year with some dominant years. NMFS apparently does not yet have an assessm .. nt of the 
impact of PNPS on the population of Rainbow smel t. 

JRW A is very concerned about the decline in smelt population in the Jones River. 
Fonnerly the Jones sponsored the largest smelt run in Massachusetts, [DMF Report 1928], 
and now it is a mere shadow of that past. Significant impingement events have periodically 
occurred at PNPS and can be directly associated as a cause of the decline in Ihe Jones. The 
essential habitat for this population o f Rainbow smelt is very likely Cape Cod Bay, with 
PNPS as the largest ncgative influcnce. Smelt generally live less than I mi le from shore 
and in water less than 19ft deep. Given that an estimated 76% afthe species is preyed 
upon annually by other fish and birds (NOAA.gov infonnation sheet), loss of this food 
source could have a significant impact on other species. While the SEIS and staffreport a 
potential MODERATE cumulative impact on the smelt, 1here is no reasonabl .. discussion 
1hat this impact would have on a broader range of species. 

JRW A is of the opinion that the present low population numbers of Rainbow smelt, the 
designation of Special Concern by NMFS, and the ongoing impingement of adults as well 
as entrainment of eggs and larvae, including occasional dominant species impingement 
events at PNPS, is sufficient reason for NRC to detenn ine that continued operation of the 
once through cooling as now configured will have a SIGNIFICANT and potcntially 
catastrophic impact on the remaining population- and that this impact is NOT acceptable. 

JRWA comma" '0 NRCon SEtS 
Pi1an"' N",,1eor Pow..- S, .. ion re- liocnsc: 

Fcb<uory 28. 2007 30f7 
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Alewife (Alosa pseudoharengus) 
The alewife was once abundant in the Jones River. Because it is the largest river in Cape 
Cod Bay, at least potentially, the Jones is one of the largest spawning areas. The Jones 
RiVeT run sees migrating fish by April I" with the run lasting into June. Now, monitoring 
for this and the related Blueback herring show dismal population counts. JRWA will 
perfonn its third annual herring count this spring. In 2006, during the April and May 
period, with daily counts totaling 6550 minutes of effort, a total of278 fish were counted in 
the Jones River. This is only slightly more than the mean number offish impinged by 
PNPS between 190 and 2001. In a single event in 1995, 13,100 Alewife were impinged, 
while the total for the year, according to Pilgrim I ,approaches 27,000. However, a DEI' 
Memo of Gerald Sui of August 2005, puts the number closer to 40,000. (see box below) 
"Over the last 25 years they (alewife) have the third highest impingement rate at PNPS.~ 

[1'2-34). The report however fails to discuss biomass and population sustainability in light 
of this high impingement rate. JRWA is of the opinion that the impingement factor at 
PNPS may well be having an adverse impact on the sp«ies survivability in the Jones River 
and Cape Cod Bay region. Plant continuation must be conditioned on an upgraded and 

water intake and or an alternative cooling system that 

" 

", 

, M.ri"" EcotogyStudi .. Ret.,ed to tt.. Opention o(Pitgrim St.tion Ann.at R<pon #61:Aprit 29.2003. p. t7 

)RWA OOmmM' wNRCoo SEIS 
Pilgrim Noel .... Powa- Station ro-li"",,,, 
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Blu~blltk Her ring (A/osa aesli>'oJis) 
Bhleback herring spawn in the Jones River during the same genenl period as the alewife, 
The spawning migration begins in April for river herring and extends into June. The run 
seems to include fish of all age classes so it is difficult to dctennine without additional 
study at what the age the fish are spawning, Blueback herring have different habitat 
requirements, at least in the river, yet they were not discussed in the SEIS. However, 
Marine Ecology Siudies Related 10 Ihe Operalian a/Pilgrim Sial/on: Amlllal Reporl1l61 
for the year 2002, show that Blueback Herring were the dominatc species impinged in 
November that year and fifth in rank for the year. (Table S) Yet this species is not 
evaluated in the SEIS. 

Sand Tiger Shark (Odaruaspis Touros) 
This animal is not mentioned in the SEIS, which we bring attention to here, as it is 
designated by NMFS as a Species of Concern Designation, and it has been caught and 
tagged over the past two years in the Jones River estuary. From evidence of the fish caught, 
we know that the sand tiger feeds on striped bass, and we know that Striped bass feed on 
$111elt, herring and menhaden, etc. 

We are concerned as we have stated above, that the SEIS has so segmented its analysis of 
the impact on fisheries as to lose sight on the general and cumulative impact upon the web 
of fish in the food chain. Ecosystem analysis requires that theoperntion is evaluated against 
broad impactS 10 Cape Cod Bay populations and habitats as well as upon the 66 or species 
o ffi~h impinged and entnlined by plant operations. W. do no! know enough about Cape 
Cod Bay and its dependmt species to be confident in the IWCSSment that MODERATE 
impacts on smelt and winter flounder are only that, and can be ignored. 

M it igat ion 
Mitigating aquatic population loss is different from requiring mitigation of water quality 
impacts, which the NRC stafTstale is beyond its jurisdiction 10 regulate. However, direct 
kill rate of spedes is distinct from water quality degradation that impairs habitat and as a 
result, afTe<:ts fish. Here we must address the systematic damage to species that, over time, 
results in a loss in the environment that could significant ly impair the abi lity of other 
spedes to survive-and thus NRC should require mitigation. At this time we know that 
Rainbow smelt, river herring, Atlantic mackerel. winter nounder, Atlantic cod and other 
fish impacted by the plant are troubled by de<:lining numbers, while some, like the cod, 
have FMP, others are listed as Special Concern. Impacts of the Pilgrim plnltt upon these 
spe<:ies should be avoided, and ifthcy arc not, those impacts must be mitigated so as to not 
lose important fish populations. Retrofits to the intake and discharge st",cture should be 
required to avoid fish kills. 

That PNPS is supporting hatchery release of winter nounder, is not itselfsufficientto 
address all the impacts to fish and aquatic organisms. In facl, hatchery fish may not even be 
good mitigation fo.- winter flowuier, as over time the genetic pool orthe species may 
bccome so narrow as to threaten the abili ty of the Cape Cod Bay nounder to adapt, or 
overcome adversity. A hatchery mitigation and release plan cannot become a license 10 kill 

IRW,, _IO NRC ... SETS 
~; ... f'i_"- StoDoa ro4~ 
Fa.r-y lI. 1007 Sof7 
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flounder, I\Or can a program for growing winteT f10undeT for release into the wild address 
the impacts to the other species of fish, such as Rainbow smelt, Alewife, Blueback herring 
and Atlantic mackerel or menhaden. It should be required that PNPS assist these 
populations of concern by correcting its flawed intake structure and assist in habitat 
restoration activities in the region. 

NON-fi sh related co",menlS on SE IS 

A vajlabjlity of Materials 
Raw d a ta and original reports are needed to provide independent evaluation of the 
conclusions reached by the staff. JRWA was not provided with monitoring data and 
reports, and found it was dissatisfied with the synopsis of da" provided in the SEIS. When 
multiple reports were available, general data reporting did I\Ot seem to agree (i.e. SzaI and 
Pilgrim Repon #61). We fajllCSt that raw data and the monitoring reports fajuired by the 
NPDES pennit be made available. We request that these documents be on deposi t at local 
libnuies, and/or that they be made avai lable on-line. 

JRWA does not present ilSelfas an expen on any ofthesc malten. However, we were 
limited in OUT ability to get assistance for review and investigation given that we only had 
the conelusions of others to evaluate. Although the SEIS is instructive, conclusions made 
are impossible to evaluate without the benefit of the original material. As studies and 
repons are produced, we request a public repository contain infonnation, monitoring data 
and envirorunental impact assessments of whatever nature, relative to PNPS. 

Other environmental impacts 

W a ler Suppl y: Silver La ke 
JRWA briefly reviewed other aspects of the report. including 2.2.8.2 Public Services. 
The ··Selected Plymouth County Public Water Supply SystemS and Capacities in 2003·· 
ignores the largest water supply in the county, the surface water reservoir at Silver Lake. 
Silver Lake is 640 acres, and is just beyond the 10 mile EPZ in the towns of Kingston, 
Pembroke, Plympton and Halifax. It is the primary woter supply for nearly 100,000 users 
in Brockton and Whitman. At this time an average of about 10 million Ka1l0ns a day arc 
piped to those communities. Brockton qualifies as a social justice community. Silver Lake 
should be regularly monitored for radiological pollution. 

Strontium in Groundwater: Municipa l we lls 
USGS perfonned water quality analysis of regional drinking water wells in 2005 in 
response to an EPA general program. The presenee of Strontium was included in the 
analysis, and results were provided by weight- without discussion of radioactivi ty. The 
highest levels of Strontium in the region were found in the Kingston Millgate well. 
Discussion with USGS confinned that the level was high, and that no lab notes provided a 
funher description regarding any analysis for radioactive Strontium-90. 
lRWA believes that off -si te sampling of groundwater should be included to assess 
impacts from past and present radioacti\·c: venting of gases at Pilgrim. Radiological 

JRWAcomrnaII '" NRC onSEts 
~iIP Node. "-Suo;"" _Iicato< 
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monitoring does not include this human and environmental exposure pathway. Ingestion of 
Strontium-90 is tolernted at MUCH lower doses than airborne exposure. 

JRW A believes that off - site sampling of regional groundwater should be included to 
assess impacts from past and present radioactive venting of gases at Pilgrim. Radiological 
monitoring does not include this type of sampling and the ellPOSUre pathway to residents of 
the area is dire<:\. Dangerous levels of dosing are entirely possible, and have the potential to 
be long lasting. In the USGS testing, only a few representative weHs were sampled and 
analyzed. 

The Millgate well is supplied by groundwater which, ifnot used in drinking water 
distribution, will ultimately flow to the Jones River. Groundwater in areas of Plymouth 
flows to Cape Cod Bay. JRW A requests that PILGRIM and NRC lest for the presence of 
Strontium-90 in regional groundwater. 

T he Evacuation Plans have been removed from Kingston Public Library-the only 
documents relative to nuclear power are the NRC newsletters. This is not acceptable. 

Tcrminology necds be explained. Such key language as "significant", "moderate", "less 
than substantial", "minimal adverse" need qualifying definitions in order to understand the 
implications of the SEIS. 

Conclusion 
JRW A is concerned that the adverse environmental impact from impingement and 
entrainment at PNPS offish and aquatic organisms that depend on Cape Cod Bay and the 
Jones River estuary is so severe as to require a change to the once-through cooling system, 
or a halt to plant operations. No re-licensing should occur without change to a closed-loop 
cooling system or better available technology. Further, the evidence suggests that impacts 
to fisheries over the past thirty years have been instrumental in causing declines in fish 
species populations--especially Rainbow smelt, Alewife, Blueback Herring, as well as 
winter flounder and others--and therefore, substantial increase in mitigation strategies 
must be required. 

JRWA """,rna" '" NRC"" SEtS 
Pi',"m N""tcar row« S .. ,ioo ",Ii"""", 
February 28, 2007 

Respectfully submilled, 

Pine duBois 
Executive Director 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 1 

February 28, 2007 

1 CONGRESS STREET, SUITE 1100 
BOSTON, MASSACHUSETTS 02114·2023 

Chief, Rules Review and Directives Branch 
U.S. Nuclear Regulatory Commission 
Mail Stop T6-D59 
Washington, DC 20555-0001 

Re: Generic Enviromnental Impact Statement for License Renewal of Nuclear Plants 
Supplement 29 Regarding the Pilgrim Nuclear Power Station, Draft Report for Comment 
(CEQ #20060510) 

Dear Sir/Madam: 

In accordance with our responsibilities under the National Environmental Policy Act 
(NEPA) and Section 309 of the Clean Air Act we have reviewed the Nuclear Regulatory 
Commission's (NRC's) Draft Supplemental Enviromnental Impact Statement (DSEIS) 
for License Renewal of the Pilgrim Nuclear Power Station (pilgrim Station) in Plymouth, 
Massachusetts. 

According to the DSEIS, Entergy Nuclear Operations, Inc. (Entergy or the applicant) has 
requested a 20·year renewal of the facility operating license (extending the license to 
2032) for Pilgrim Station. Pilgrim Station is a 715 megawatt electric generating station 
adjacent to Cape Cod Bay. Commercial operation of the station began in December 
1972. Pilgrim Station's cooling water system provides once-through cooling water to the 
condenser and uses up to 510 million gallons per day of water from Cape Cod Bay. 
Cooling water passing through the condensers undergoes a temperature rise of about 32°F 
above ambient temperature before it is discharged back into the bay. 

The DSEIS was prepared to provide site specific infonnation to supplement NRC's 1996 
Generic EIS for License Renewal of Nuclear Plants. The DSEIS contains the NRC 
staffs preliminary recommendation that adverse environmental effects oflicense renewal 
at Pilgrim Station "are not so great that preserving the option of license renewal for 
energy planning decisionmakers would be unreasonable." (DSEIS, page xxi). 

Operation of Pilgrim Station has resulted in a range of impacts to the ecosystem of Cape 
Cod Bay. EPA offered scoping comments to the NRC in June, 2006, that recommended 
that the EIS pay particular attention to impacts associated with the entrainment of fish 
eggs and larvae and the impingement of juvenile and adult fish as a result of plant 
operations, especially with respect to winter flounder, Atlantic eod, and rainbow smelt. 
EPA's comments also noted that winter flounder is a species of particular interest due to 
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its commercial, recreational and ecological importance and that estimates of winter 
flounder Age-3 adult equivalent losses due to entrainment and impingement as reported 
by Pilgrim Station in annual monitoring reports have ranged from <1 % of the Cape Cod 
Bay population to almost 30% of the population annually. EPA's comments noted that 
the NRC should use documented impacts to the marine environment from the thirty-four 
years that Pilgrim Station has been in operation to evaluate the direct, indirect, and 
cumulative impacts associated with a twenty year license extension. In addition, EPA 
recommended that the EIS explore alternative modes of operation that would avoid and 
minimize environmental impacts (such as changes to water quality and biological effects 
from the facility's discharges and biological effects from the entrainment and 
impingement of marine organisms by the facilities cooling water intake structure 
(CWIS» associated with the current mode of operation. 

EPA's comments on the DSEIS, which are contained in the attachment to this letter, 
highlight areas where additional information is needed to more fully describe the impacts 
of the Pilgrim Station facility. Specifically, these comments address the evaluation of 
alternative modes of facility operation, altemative technologies and mitigation measures 
and the assessment of the environmental impacts of these altematives, including the 
altemative of continuing current operations. Environmental impacts discussed in our 
comments include entrainment and impingement impacts on marine organisms; the 
impacts of cooling water discharges and thermal bach."Wash operations; ;md the fish return 
system. In particular, we recommend that the Final Supplemental Environmental Impact 
Statement (FSEIS) evaluate measures such as retrofitting the once-through cooling 
system with closed-cycle cooling to mitigate adverse impacts identified in the DSEIS 
such as entrainment and impingement. We encourage the NRC to address these issues 
prior to the close of the NEPA process. 

The intake and discharge of water at Pilgrim Station is regulated under EPA's Clean 
Water Act's National Pollutant Discharge Elimination System (NPDES) permit. As 
discussed in the DSEIS, Entergy has submitted an application to EPA for renewal of the 
Pilgrim Station Nt>DES pemlit. The comments in this letter are based solely on our 
review of the information in the DSEIS from the standpoint of our NEP A and CAA 
Section 309 responsibilities and are not intended to address the requirements of the Clean 
Water Act NPDES pemlit. We again note that while we encourage the NRC to fully 
analyze the issues described in this letter, we do not expect the FSEIS to draw 
conclusions as to whether changes to plant operations and existing permit conditions 
goveming discharges and cooling water intake are necessary to meet th~ requirements of 
the Clean Water Act, as this responsibility rests with the EPA. 

For the reasons discussed above (and in the attachment which follows), EPA has rflted 
this DSEIS "EC-2 Environmental Concerns-Insufficient Information" in accordance with 
EPA's national rating system, a description of which is attached (0 this letter. We look 
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forward to reviewing responses to the issues highlighted in this letter and technical 
attachment in the FSEIS. My staff is available to provide additional input, as necessary, 
to help the NRC respond to the issues discussed in this letter. Please feel free to contact 
Timothy Timmennann of the Office of Environmental Review at 617/918-1025 if you 
wish to discuss these comments further. 

Sincerely, 

~ w. V---=<=::S::::-"'~ 
Robert W. Varney 
Regional Administrator 

Attachment 
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Summary of Rating Definitions and Follow-up Action 

Environmental Impact of the Action 

LO--Lack of Objections 
The EPA review has not identified any potential environmental impacts requiring substantive changes to 
the proposal. The review may have disclosed opportunities for application of mitigation measures that 
could be accomplished with no more than minor changes to the proposal. 

EC-Environmental Concerns 
The EPA review has identified environmental impacts that should be avoided in order to fully protect the 
environment. Corrective measures may require changes to the preferred alternative or application of 
mitigation measures that can reduce the environmental impact. EPA would like to work with the lead 
agency to reduce these impacts. 

EO-Environmental Objections 
The EPA review has identified significant environmental impacts that must be avoided in order to provide 
adequate protection for the environment. Corrective measures may require substantial changes to the 
preferred alternative or consideration of some other project alternative (including the no action alternative 
or a new alternative). EPA intends to work with the lead agency to reduce these impacts. 

EU-Environmentally Unsatisfactory 
The EPA review has identified adverse environmental impacts that are of sufficient magnimde that they are 
unsatisfactory from the standpoint of public health or welfare or environmental quality. EPA intends to 
work with the lead agency to reduce these impacts. If the potentially unsatisfactory impacts are not 
corrected at the final ETS stage, this proposal will be recommended for referral to the CEQ. 

Adequacy of the Impact Statement 

Category l--Adequatc 
EPA believes the draft ETS adequately sets forth the environmental impact(s) of the preferred alternative 
and those of the alternatives reasonably available to the project or action. No further analysis or data 
collection is necessary, but the reviewer may suggest the addition of clarifying language or information. 

Category 2--Insumcient Information 
'fhe draft EIS does not contain sufficient information for EPA to fully assess environmental impacts that 
should be avoided in order to fully protect the environment, or the EPA reviewer has identified new 
reasonably available alternatives that are within the spectrum of alternatives analyzed in the draft ElS, 
which could reduce the environmental impacts of the action. The identified additional infmmation? data, 
analyses, or discussion should be included in the final ElS. 

Category 3-lnadequate 
EPA does not believe that the draft EIS adequately assesses potentially significant environmental impacts 
of the action, or the EPA reviewer has identified new, reasonably available alternatives that are outside of 
the spectrum of alternatives analyzed in the draft ElS, which should be analyzed in order to reduce the 
potentially significant environmental impacts. EPA believes that the identified additional infomlation, data, 
analyses. or discussions are of such a magnitude that they should have full public review at a draft stage. 
EPA does not believe that the draft EIS is adequate for the purposes of the NEP A and/or Section 309 
review, and thus should be fonnally revised and made available for public comment in a supplemental or 
revised draft E1S. On the basis of the potential significant impacts involved, this proposal could be a 
candidate for referral to the CEQ. 
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Detailed Comments 
Generic Environmental Impact Statement for License Renewal of Nuclear Plants 

Supplement 29 Regarding the Pilgrim Nuclear Power Station 
Draft Report for Comment 

Comments related to the assessment of environmental impact from the entrainment 
of fish and other aquatic organisms 

1. Larval transport studies were conducted in 2000, 2002, and 2004 for the purpose of 
comparing the percentage of winter flounder moving by Pilgrim Station to that which is 
entrained through Pilgrim Station's cooling system. Page 4-12 of the DSEIS presents 
2004 data that indicates a 20 percent entrainment rate of stage 4 winter flounder for one 
survey and less than 1 percent in another survey. The DSEIS indicates that the authors of 
the studies "emphasized that the higher rate may have been a result of some 
methodological difficulties such as lost sampling gear, resulting in no sample collection 
from several survey locations." We note that the DSEIS does not appear to include data 
to support these conclusions and we recommend that an expanded explanation of the 
higher entrainment rate be provided in the FSEIS. 

2. The DSEIS (DSEIS page 4-13) discusses the 2000 and 2002 larval transport data and 
adds that these "reports state that the periodic high entrainment rates observed for stages 
3 and 4 larvae were likely due to difficulties in collecting the stages 3 and 4 larvae, as 
these larval stages generally are associated with the bottom sediments." It is our 
understanding that stage 3 winter flounder are found in the water column. In addition, 
one of the two surveys in 2004 shows a stage 4 larval entrainment rate of20 percent. We 
recommend that the discussion in the FSEIS reflcct the entire data set. 

3. Section 4.1.1.4 of the DSEIS "concludes that the impact of entrainment on marine 
aquatic species other than the winter flounder population would be minor." However, it 
does not appear that this conclusion is fully supported in the DSEIS and EPA encourages 
a closer evaluation of measures to mitigate the adverse impacts of the once-through 
cooling system. Without effective mitigation measures to reduce entrainment, several 
fish species will be adversely affected. The DSEIS (DSEIS page E- J 05) acknowledges 
this impact by indicating that the continued operation of the Pilgrim Station cooling water 
system would have a "substantial adverse effect on EFH for 7 species" in the vicinity of 
Pilgrim Station. 

4. Based on the information presented, and given the three tiered NRC classification 
system (i.e., Small, Moderate, Large), we agree with NRC's conclusion in Section 
4. J J.4 of the DSEIS, Summary of Entrainment Impacts, that the "continued operation of 
the PNPS would have a MODERATE impact on the local winter flounder population due 
to entrainment over the course of the license renewal tenn" and "a SMALL to 
MODERATE impact on the overall Gulf ofMainc winter flounder stock as well as on all 
other marine aquatic resources due to entrainment." These conclusions about the level of 
impact appear justified by the entrainment data collected to date. We recommend that the 
FSEIS include a more comprehensive evaluation of the effectiveness and engineering 
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feasibility of measures to mitigate this entrainment impact, including retrofitting the 
once-through cooling water system with closed-cycle cooling technology. 

Comments related to the assessment of environmental impact from the impingement 
of fish and other aquatic organisms 

1. Section 4.1.2.1 of the DSEIS explains that 97% of the over 300,000 fish impinged 
during 2005 were Atlantic menhaden and that their survival was low (18 and 27%). In 
addition, there were 19 impingement events (>20 fish/hr) in 2005 which consisted 
primarily of Atlantic menhaden and Atlantic silversides. Even though the DSEIS 
acknowledges that "menhaden is one of the most commercially important fish species 
along the Atlantic Coast" (DSEIS page 2-37), there is little discussion regarding the 
impact of the impingement losses in Section 4.1.2.2 other than relying on ENSR reports 
and general statements such as "[t]he Atlantic menhaden stock is considered to be healthy 
with stable stock size and high biomass." Furthermore, although the DSEIS recognizes 
that "due to the lack of recent infonnation describing the status of several local 
populations, it is difficult to quantify impingement impacts," it concludes that "impacts 
on marine aquatic species other than the Jones River population of rainbow smelt would 
be minor." EPA recommends that the FSEIS expand on this discussion of impingement 
impacts and more fully explain the basis for the conclusion that the impacts would be 
minor. 

EPA agrees with the final conclusion in Section 4.1.2.3 of the DSEIS that the "continued 
operation ofPNPS would have a MODERATE impact on the Jones River population of 
rainbow smelt due to impingement over the course of the license renewal term" and 
"SMALL to MODERATE impacts on other marine aquatic resources due to 
impingement." EPA recommends that the FSEIS evaluate further mitigation options for 
these impingement impacts. 

2. EPA's scoping comments notcd that the majority of rainbow smelt impinged at Pilgrim 
Station are believed to have originated from the nearby Jones River population and that 
without quantification of the size of that population it is not possible to fully assess the 
relative impact of Pilgrim Station's operations on rainbow smelt. The DSEIS (DSEIS 
page 4-27) indicates that "considerable uncertainty exists regarding potential impacts to 
rainbow smelt populations." The DSEIS discusses mitigation measures that could be 
implemented to reduce impingement event impacts at Pilgrim Station (DSEIS page 4-36) 
with what appears to be limited analysis of whether they would be effective and to what 
degree they could be expected to reduce impacts. EPA recommends that the FSEIS 
expand on that analysis. 

3. We also note the discussion in the DSEIS at page 4-27 which states, "Although the loss 
of winter flounder juveniles and adults through impingement may be contributing to 
population declines, the level of impact is considered to be minimal when compared to 
the potential entrainment impacts." We suggest that this comparison is inappropriate and 
that instead of comparing the two types of impact (entrainment and impingement) that 
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may contribute to population declines, they both be considered together in the cumulative 
impact discussion. 

Mitigation Measures 

Automated Chlorine Monitoring System 

The DSEIS (DSEIS page 4-35) lists an automated chlorine monitoring and warning 
system for the service water andlor condenser cooling water systems as a means to 
possibly mitigate for a portion ofthe potential impacts oflhe continued operation of 
Pilgrim Station. EPA recommends that improvements to the screenwash system be 
included in this discussion because chlorine exceedences occurred when there were 
problems with the screenwash dechlorination system. EPA also recommends that the 
FSEIS include an evaluation of the potential for reduced impacts associated with the 
installation of an automated chlorine monitoring system that includes a malfunction 
notification component. 

On page 4-35, the DSEIS indicates that "ENSR (2000) determined that, of the behavioral 
barriers evaluated, light barriers would be the most effective as several studies have 
shown that some fish species are attracted to light." This statement should be clarified 
since an effective barrier would typically repel, not attract, fish. 

Cooling Water Bypass Flow 

EPA does not believe that the cooling water bypass flow mitigation measure discussed in 
the DSEIS (DSEIS page 4-37) should be presented as a measure to mitigate for 
impingement and entrainment impacts since the intake flow at the CWIS remains 
unchanged. 

Winter Flounder Stocking Program 

The DSEIS at page 4-38 indicates that NRC staff have not found that the pilot flounder 
stocking "has substantially offset impacts from continued operation ofPNPS to the local 
winter flounder population." The DSEIS also does not provide any new infonnation or 
evidence to suggest that hatchery fish can persist in the environment and recruit to the 
adult population. Thus, the DSEIS appears tolack support for the assertion that if the 
current winter flounder stocking program is expanded, that it "may have a beneficial 
impact" on the local population (DSEIS page 4-38). Ifthe continuance or expansion of 
the stocking program remains a reasonably foreseeable option for Pilgrim Station, we 
recommend that the FSEIS more fully explore whether stocked fish survive to reproduce 
and the potential impacts of hatchery-reared fish on the native popUlation. 
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Fish Retum System 

The DSEIS (DSEIS page 4-25) indicates that a reimpingement study during the 80's was 
never completed. Also, the DSEIS (DSEIS page 4-37) lists moving the fish retum 
sluiceway discharge point as a mitigation measure to avoid reimpingement. We 
recommend that this section of the FSEIS be expanded to include a discussion of the 
effectiveness of physical and operational modifications to the fish retum system 
includIng more frequent or continual screen rotation. 

Alternate Cooling Water Intake Technology 

The evaluation of alternative mitigation measures and cooling water intake structure 
technologies in the DSEIS (DSEIS pages 4-34 through 4-38) is limited to a listing of 
various measures. We recommend that this analysis evaluate the benefits of such systems 
as well as their engineering feasibility and associated adverse impacts, if any. 

The DSEIS analysis of closed-cycle cooling in Chapter 8.0 (the environmental impaets of 
alternatives to lieense renewal) considers the impaets of c1osed-eycle cooling associated 
with the construction of a new nuclear generating station at a greenfield site. In addition 
to considerations of closed-cycle cooling at a greenfield site, EPA recommends that the 
analysis of alternatives be expanded to Include an evaluation of a retrofit of the existing 
Pilgrim Station facility to closed-cycle cooling. 

Thermal Plume from operation 

EPA's scoping comments requcsted an update of the analyses of thermal plume impaets 
in light of current inforn1ation and it appears that the DSEIS only provides a summary of 
existing data from 1995 and 2000 reports. EPA recommends that the FSElS provide 
more recent data if they are available. 

Also, EPA's scoping comments suggested that the DSEIS should include the 
consideration of a biological surveillance program to address impacts to fish. This 
measure does not appear to be analyzed in the DSEIS and EPA continues to recommend 
that this impact minimization option be more fully explored in the FSEIS. 

Dredging 

EPA's scoping COlnments asked that the DSElS contain a discussion of future dredging 
needs for the facility. The DSEIS at page 4-69 explains that the applicant doesn't plan to 
dredge. However, the DSEIS at page E-63 explains that dredging occurred in 1982 and 
1990. While the applicant may have no plans to dredge at this point in time, EPA 
recommends that the FSEIS reflect that dredging of portions of the facility over the 
relicensing tenn may be likely given the past dredging history of the facility. 
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! In May, 1983, my father-in-lal'!, Admiral Hyman G. Rickover, told 

me that at the time of the Three Mile Island nuclear reactor accident, 

a full report was commissioned by President Jimmy carter. He (my ~ather

in-la\,·) said that the report, if published in its entirety, would have 

. d~~d the civiiian nuclear power industry-:-b~s-;-th~-;'~cideni; ~t 
, Three rHle Island was infinitely more dangerous than ylas ever made ,public. 
' He Wdme that he had used his enormous , personal influence with Preside;:;t 

July 2007 

Carter to persuade him to publish the report. only in a highly "diluted" 
form . The Pres~dent himself had originallY ,wished the full report to be 

made public. 
In November, 1985, my, father-in-.law ~Old me that he 'had COme to 

deeply regret his action in persuading President Carter to suppress the 

most alarming ::.spects of that report. 

dQ.M.L '&:~ ane.; Rickover 

JANE RICKOVER appeared before me and swore as to the truth 

of the above statement. 

Dated at Toronto this 18th day of 

' William F. Lamson Q.t. 
Notary Public for the 
Province of Ontario 
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Could you 
farm through 
fallout? 
S uppose the Hanford Nuclear 

Reacto r in Washington Siale 
surTers a meltdown, spewing 7% 

of its r<ldioaclivc core inlQ the atmo
sphere. Winds headed cast across the 
U.S. would bury some of this country"s 
prime farmland in rallout-the kind 
that slicks around for decades. 

Not likely. you say? Maybe not. But 
the "Bulletin of the Atomic Scientists" 
alone time considered it possible 
enough to come up with this scenario: 

"Truck farmers in central Idaho are 
lold to plow under leafy vegetable crops 
such as spinach and lettuce [because ra~ 
diation sticks to vegetation); Minnesota 
dairy farmers jfC told to keep all their 
lix.,cstock in barns [to limit exposure 
and prevent grazing on contaminated 
forage]; in Madison, Wis., dairy sales 
fall 90% in response 10 rumors of radio
active iodine in milk. -

Depending on the lime of year, pre
cipit3tion panerns and soil Iypcs in
volved. Soulh Dak01a's sheep could 
turll up radioactive years laler. having 
grJ l ed on forage that hilS confused 
ces ium-137 and stronlium-90 with po
l:lssium and calcium. Wyoming's beef 
cauk, having a("cumulated.ccsium over 
hundreds of :leres. could measure 
"well-done"' on a Gcigcr'CQunlcr. And 
inlhe NorthcaSl, with its nutrient-poor, 
rod-boltomed lakes, certain fish might 
become Ihe hOliest food around. 

Over lhe long-run, crops like corn 
JnJ whent would be in relatively good 
:sh:lpc hcc:lpse Iheir leaves-not the 
gr:lin il s\:lf-would hold most of the ra
d io :lCli \'c p;lfIiclcs. 

Scientists picked the Hanrord plant 
for good reason. II is the U.S::> version 
of the Chemobyl Atomic Energy plant 

. th31 melted down in Russia two years 
ago this month. "f_~e ti~d P.!;WL~~d 
been Icaking for ye~rs.last year, in light 
orS'atetypro'6fems spotlighted by the 
Chernoby) accident, the Hanford ptant 
was shut down. 

But nuclear plants around the world 
are aging, a fact that's not losl on people 
who deal in food-whether they raise it 
or trade it. 

In mid. February, rumors of another 
nuclear accident in Russia sent domcs~ 
tic mark~ts into a fury. Although the 
"nuclear" accident actually turned out 
10 be a chemical spill, it's an c:\amplc of 
how nuclear problems have become an 
everyday concern. 

Throughout Europe, farmers are 
right now living-and fanning-with a 
situation exactly like the one outlined 
above. 

Although theChcmobyl reactor ilself 
has since been inc:lrCeraled in concrete, 
the damage from it persists . Some of the 
fallout's effecls in agrkul1urat.areas ~rc 
j~StDfgJnninU.Q~n!l£'~: -- . 
• Cesium-saturated gr~12ing ;m:'as in 
Lapland continue to comaminale Ihou~ 
sands of reindeer, 31 an estimated cost 
or S 182 million. 
• In Sweden, radioactive milk, fish and 
wild mushrooms are still 3 problem. 
• Nonhcm Engl:md, Wales and ire
land rcpon T.:JdioJClin: ~he('p. RadioJc· 
liv t.: m eal from DL' nmJrk hJS appeared 
in Vt:ne7.ue l:tn ports . Turkt" )' has "hot-

hazelnuts, and West German deer have 
SCI off Geiger counters. 

The Chemobyl ex.perience providt"s a 
betler understanding of how farmland 
interacts with f3110ui. The accident has, 
in effect , o(fe rc:d scientists a realwworld 
laboratory for combating radioactivity 
in our soils. 

In late-April 1986, winds carried ra~ 
di03clive panicles and gases thousands 
of miles from the Chcrnobyl Atomic 
Energy Plant. Rain and snow cleared 
the air but loaded vegetation and soils 
with iodine-13l, ccsium~134, cesium-
137 and, to a lesse r degree, strontium" 
90. The rallout rorced the Soviets to re
move and bury 650.000 cubic yards or 
contaminated soil-aboot 400 acres 
scr.tped one I ' deep. 

Toda)" the 18-mile 'lone surrounding 
(he plant in the agriculturally imporwnt 
Ukraine remains highly contaminated 
in parts, say the Sovit:lS, although safe 
enough 10 allow the return of some of 
{he 115,000 eV:lcuecs. Farming there is 
impossible. 

But that's just a small pan of the 
Chcmobyl problem. Damage to crops, 
livestock and farmland ranges far frorn 
the sileo Radioactivity from lht: acci
dent is still playing havoc with farmers' 
livelihoods. 

Take L.1pland, for instance.:\ forcSI
ed wilderness extending across north· 
ern Norway, Finland. Sweden, l.apland 
lies about I, I 00 miles from Chcmobyl 
The lichc-n th:l\ c:lrpe t its forest noors 
,He satur:llcd \vith cC"siun1 · 1 31. ;1 radio· 
ISO lOpe with a h:ll f· l i f~ o f owr 30 y,,':lrs 
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(that is, its radioactivity will be half:ls I 

active in 30 yC;HS :IS today). 

Europe in Chernobyl's after glow 

!l'.I Av. Values > 10,000 Bq/sq. m 
:~ Av. Values 5.000-10.000 BqfSQ. m . 

1 Av. Values 1.000-5.000 Bq/sq. m. 
Av. Values < 1.000 BqJsq, m . 

;". > 25,000 Bq/sq. m. 

Reindeer herded and ea ten by the 
Lapps graze on the lichen. Swedish au~ ,0... 

thoritics have detcclCd up lO 100 times 
more radioaclive cesium in those rejn~ 
deer than permissible. Tens of thou
sands of reindeer have had 10 be fed to 
mink instead of sold for human con
sumption. To lessen the economic 
blow, the Swedish governm ent buys the 
contaminated meal at an es timated 
$182 million. 

The contamination elsewhere in Swe
den is abating. Yel some fanns .ue 
tod3Y producing (.~~Lruilk ; . !!§.!!. 
in S_~~den's Jl!.!.lJ'!'~_,!!:p'9.Qr. granlt.£
bQ~19.m.~9Jak~~ <).re ~ ~?~i_!!sj}j&h.~.r:...!n9 
h ig~qsq!1..£!:n lr~!l~.n_s 9.[.!!l,(;ftoa,c.tixc.cc
sigm; a.ng.~i.!f!Jn~rlJ:'Q.9JllS-vcry pop
ular in Sweden-remain off limits, says 
Ake Bruce. nutrition cxpcn at Sweden's 
National Food Administration. 

It lakes several ~'e3rs for cesium 10 
migrate from the environment to food 
:lnd tht!n to humans. In most cases, con~ 
centrations diminish. In others, radio
activity can increase. How long before 
it goes JW.,Y? Sometimes very long. 

In "Q.f.tl)nn..Engl.tpd, sheep from 6)5~ 
farms- suffer from radiation levels ex
ccC(i'n& government sa fet y limits, ac
cording to the Country Landowner's 
A.ssocia tion . 

The- problem is thai Ihe soil where 
Ihese :-ihecp graze has failed 10 tra p the 
cesium. Two years ago, says Frances 
Livens, radiochemi st al the Institute of 
Terrestial Ecology in Britain, "We 
thoughllheccsium would lock up in the 
soil in three monlhs. We're finding that 
the relatively acidic soils high in organic 
matter can't do that." 

Livens speculates that it may take 
)'cars before the cesi um locks up in 
"pealS and thin. nasty soils," Mean~ 
while, hundreds of thousands o f sheep 
arc_~_ biiii~c.:(rrrom pubhc ~ ~.al(:. The 
affected farmers may have 10 wait three 
decades before they ca n sell Iheir ani~ 
mals o n thc open market. 

Scientists have discovered thai, 
generally speaking, the stingiest soils 
under the nuclear cloud 's pat h arc those 
most likely to o ffer long-term harvests 
of cesium- I )7, That'S because crops 
grown on poor soils \vill take whatever 
nutnenls Ih ~'y can gel. Pla nts on richer 
soils will usuallv choose standard tie
ments before ch~mil.:<llly simi lar radio
,H:li vc ones. 

Car! Rosefl. soil sci l'nti st :11 the Uni
versity of ;'\.·linnt.'so![S, t.: .'( plJins IhJI cesi
um behaves like potassium in soil. In 
basi( soils. c(..'siunl is trapped by cI~IY 
rarticks. Likewi~(\ S:IY Swedish scic n
tistS, .' ulil\' :IIl'd, Il'nilizcJ St) il s rich in 
min .... r:lls hind r~s i llfll ions. BUI in poor 

NUREG-1437, Supplement 29 

C ill 10,000-20.000 Bqfsq. m . 
., iilI 4,000-6.000 Bqfsq. m. 

THIS MAP SHOWS THE AVERAGE amount of cesium~137 and ·134 in 1,000 becquerels 
per square meter, a5 measured on European soils from May 1986 to April 1987. Cesium 
concentrations are highlighted. Since the data were gathered, some of the cesium will 
have washed away or have been trapped in the soli. But plants and animals are still 
picking up the long-lived radioactive particle" even in some low fallout areas_ 

soils with little clay and minerals (tun~ 
dra. sandy soils) or mostly organic mat~ 
ler (such as peals and tropical soils), ce
sium rem3ins available 10 plants. 

To limit the migration of cesium into 
the rood supply, the USSR has had to 
deep plow, irrigate and lime hundreds 
of thousands of acres. Addition31 mc;)· 
sures, says Harold Denlon, a N uclea r 
Rcgulatory L'Ommiss,on (NRC) direc
tor, include treating highly contaminat
ed areas with calcium 10 lix r3dionu· 
"elides in the soil. "Then the are:lS might 
be sown with crops such as lupines that 
"bsorb radionuclidcs. Th ese crops 
would then bt., han'cslcd \lnd buried." 

Generally, cesium-I]? wil! reside 
ncar {he: soi!s' surf:lce unless plowed 
under, Thus. sha.llow-rootcd crops like 
pOlillOes or sugar bct: ts a rc morc likt..'ly 
10 be !ong-term problems 1han deep~ 
roolCd one's likt.' grains, s~ys G:lry Paul· 
Sen, K::lnsas St:lIC agronomist. j'k says 
(nnt::Hnin3Iion depends on the stage of 
growih .:lOO evell vJrielY: hu\\;cvcr. soy· 

A-366 

beans, requiring more potassium than 
grasses like rye, 3re likely to take morc 
cesium up through Iheir roots . 

In the shon-ron, according to George 
Ham, Kansas State ~gronomisl, rice 
would bcst resist the ti ssue-damaging 
bela panicle-!\: emitted b~' radionuclidcs. 
Com, sorghum, potatoes and sugar 
beels arc mOderate ly rcsis ta nl. '\VhC31, 
oa lS and barley 3n: very scnsi ti."c . 

Processing removes much of Ihe con· 
Illmin::Hion, Potaloes lose radi on u - <: 
elides when made into sl:m: h ; in milk 
they are filtered ou l during chl:ese
making. Other good crops arc na.'( o r 
COt lon, \krause they aren't edible .. , As it 
happens. rye, pot3!OCS and flax arc cus
lomary crops in the so il s of Ih e- Chcr~ 
nabyl area,'· SJys Denton. 

Fighting fallout has ploved di~ r\JD
livC', <.:ostly, rarely praoir:11 !lnci full of 
unknowns. say ('.~pens , Our bl'st I:Ib is 
Russi:!. bllt its cxperlt·ncc . like its f:-ll l· 
out , 1ll:1kc- l;lkc YC:HS to surfarc. ... 
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)RK DISPATCH, MONDAY, NOVEMBER28,1983. 

Irradiate'd" less.,r;said. 
W hen researchers 

P in e fo rest returned to the forest 

a surprise' tim:e in 15' years; Ihey 

KNOXVILLE, -Ten n. ' ~e~::g:~~~fo~ke~e~~C:U~~ 
. <API-Researcberswho ' have stopped' after. five 

exposed a pine forest 10' Ylzars.'.' he"said : · . 
gamma rays 20 , years McCormick ' he'aded 

said. 
Researchers inonitor~' 

ed the fores~. [or lile first 
fjve years . after it was 
exposed. - and recovery· 
seemed to · be progres
Sing norm a lIy . M cC"r-
mick said. . j 

lasl; spring lor the lirst 

ago in an ~xperimenl on t~he ,: research ~ team· . that · . The : Hope ." Ofa mOlild. 
the long-term effects of. e:xp'osed tbe ior"st · and' . the largesl of.. all · .blue 
a nuc:'lcar,~ explosion now ' others-to'radiation in 3D diamonds; ';U1h carats;, is 
are trYI~g 10 find out why', . altempt· to dlseover ODe .Bghlly. lopsided. Jti i. 
it look" so long for the ' of , the" envito~menlal probably due to the 'bot' 
Irees to grow .gain: .. ' .. ' elfeels'of a .nuclear blast. tom part of I.be· tear"J'op 

~ost 
IPU~ 

fWD. 
. kids 
rapp- So . lar, only .,. a ~; few." .'. / f.h e ,.· ~ .e. ~ e _a r c.h e. ~ s shap.e .b~i.ng · CUl a w.:a y.:so _ 

~eedhngs ha ve ~prung_ ~p .. ; qe51g~ed -. a ,~. radl9. lIOD · the ·or.)~~Dal. stol.eD~ re~er: · 
In the South . Carohna .: ~achlne and. ·.used ·. it In :, ~ould·;. nol"~ bc ·· j denU.]led :· .:. 
(orest. Dr. Frank /oIcCor-, ··. ·.1964 to expose 40 acres on The. selUng is a eife!lel of'" 
mick . · a· University' '",CZ the 'grounds'ofSavannah · sm".llei ' white~i.alTlonds 
Tennessee ecology:~ pr.o~ : ., . !l-.iver ·Plant •. McCormlck ~!-J' a··c.bain of diamC'lhds. 

. .:ales 
, "the 

sed. 

Sunday. De.c. 11. 1983 Philadelphia Inquirer ·';\:;;;%01:~~ii~lI{f.%~;\! 

A forest in S.C. fails to recov'er 
10-1 

! . 
Pine trees exposed to radiation 20 years ago 

Uy P31rjci~ A. P;lquc:1te 
tI,,,,~.,~,,,,i ,'" .. , 

KNOXVILLE, Tenn. - ,\ South C<lr· 
oli na forest exposed 10 radiation 1n 
;)n I!Xpcflfficnl 20 yea rs OlgO has 
failed to rl!plenish itst:lf, and some 
survjving trees :.Ire- not g rowi ng nor
mUlly •• '1ccord ing 10 a Univ.crsity of 
Tenn(>ss~e ecoiogis1. 

Only is fev.> secdlings howe sprung 
up in the affected 40 acres on. The 
grounds or the Sav':lI1nah River 
Plant. said Frank McCormick, who 
headed the research Team that irra
dialed the foreST v..'ith gamma ray!:> In 

\96-1. II~ now leaches ('cOlogy al the 
University of Tenn essee· Knoxville 

The fcw seed li ngs \I.'crc nol morc 
th.m four rcars old. and rE-sc~rchcrs 
an! nOl su re wh)' the rccovery wos 
dcl;l\'l . .'d. McCormick sa id. 

When researchers rClI1rncd 10 the 
fl)rCSl IllSI spring ror the first lime in 
I ~, yc~rs, they ",('re "'-"hOcked because 

revegetation seems to have slopped" 
:Ifter. the firs~ five years following, 
exposure. 

Pine \ rees within ab-out 25 yo rds of 
a rJdi olioll machine, invenTed for 
the experiment, were killed. Some 
browned and died before \he eigh t-

• day ('xposure was completed. he s.:Jid . 
"'ar the r 3way from the radiaT ion 

SOurce, some trees died after several 
years. some became sterile and some 
dCV(:lope:'d lhrcc or four trunks afler 

. buds on top of them were killed, 
r.IcCorm ick said. 

Tile! ;) monnt or radiation cmil1ed 
during the eight days was more than 
six times (he amounl Ih:ll scicnlislS 
estiln.1 le wou ld kill a hum.m. he SOlid. 
~cscarchcrs monilored Ihe fores1 

rur the firs1 fi ve years after iI ..... as 
exposed . ~Oll rcco\'ery seemed iO be 
progress ing normally, McCorm ick 
said . 

'·tniti:::ll reetwcry was rJpid nnd 

prcdicl<lb.le," he said. "Honeysuckle 
<:lnd trumpet Vines began moving in , 
11 was expec ted th ill pine !-iecdlings 
would move in neXI to replenish th~ 
SiIC. That didn't happen:: 

Thc weeds may have grown 
thicker because of the radiation and 
mily have cut (.Iff light, ~o thc seed· 
lings couldn 't grow, he saiu_ Or The 
Trc(!S might nOl have been able to 
rcproduc.e. 

--~·taybc there is more uncertainty 
obout Ihe ecological e.freetS of radia· 
tion" than scienTists thought 20 years 
<lgo, he said. "We need to reduce that 
uncertainty.'-

Other si l ~s on fede ral I"'nd were 
tested in the mid·1960s, /I.·1cCormic k 
said. Th(>), inc lu<.le a moun ta in rain 
forest in Puer lo Rico . .J forest in 
Hhinelander, Wis .. and a fores1 al the 
Depanment of fncrgy's Oak Ridge 
National Laboratory, about 2S miles 
we-sl of Kno:t<\'ill c. _ .. 

ATTA~HAI€AJT s· 

Appendix A 

A-373 NUREG-1437, Supplement 29 



NRC-Pilgrim's Final Supplemental 
 Environmental Impact Statement

Exhibit No. NRC000002 
Pilgrim LR Proceeding 
50-293-LR, 06-848-02-LR

Appendix A 

r . 

I:i.n .. ",.. •• ,~ .,~./ ,:./"", ...... .>1 H 'I->~". \',,1. ~·b . '1 ... l . 1'V- 7)·J . ~':". I jllo:> 

1',i",~,1 '" ~,, ~ , Ih" ~;" 

(O'AI_1H;:,:J{,H,r~')+.I.' .) 

l'n(~''''~ ''' J.,;; , ,, . I , tJ,1 

PHYSIOLOGICAL AND MORPHOLOGICAL RESPONSES OF 
?!NUS STR.OBUS L. AND PINUS SYLVESTR.IS L. SEE.DLlNGS 

SUBJECTED TO LOW-LEVEL CONTI NUOUS GAM MA 
IRRADIATION AT A RADIOACTIVE WASTE DISPOSAL AREA 

K. R. CHANDORKAR and G. M. CLARK 

Departments of Botany and Zoolog),. University ofToroOlO, Toronto, O ntario, Canada, :-'15$ i AI 

{RfctilJed J , lllgUH 1985; au.tpftd i ll r(lJiJfJJorm 1!l .Voutmou 1!)8S} 

CltJl.!'IOORl'.AR K . R. and CL\P.K C . >''1. PhyJiotagi(ol and mOlp/lo{ogi(ai TtJfwnw O'fPinus ~t robus L. !1r1d 
Pin us syl\'cstris L. su d/ings slJojuttd t., ID/lJ./(::e! (ontinuous gamma irradia tion of a rodiOdetit't wostt diJp,;ml 
aTto. £NVH~O~ME~TAl. ANO EXPLRIMtll:TM._ BOTANY 26, 259-210, 1986.- .. \bouc 100 ooe-vc.1f old 
Pitru$ J(' vbus and Pinw J)·illt.ff,iJ seedlings wcre pbccd at Inc \Vdcomc R~iduc Site {\\' RS:" ":I 
r3dioacli\'c wa.st e: disposal a rC 3 loc:1tcd ncol( Pon Hope, Ontario. :lnd thercafter ,ontit\uou~ly 
c:<po5cd IO :W :lVcragc gamma dose ralC of 10.1:' mR/hr. :\n .• ddi,i oll:ll 100 .scedJing.s werc plal:cd 
:ll a ne.1rb}· COlllrol site where the background dose ralC was about 0,03 mH.)hr. Seedlings from 
bmh loc;\lions were sampled on Ihrec O(ca~iol\S fo r {he ~naly~i s or v;\rious. p3r~mel cn,. D~la 

co ll ected::tt [hc cnd ofl hc growi ng.!c:lsOO show th:!.l, :lllhough (he low. lc\·d continuous irrldiation 
!rcalmeni had 1I 0 t afftered tht: cliioroph,!11 (on tcr.1 or Ihe new nceLllcs tif both s.pccics. it h::d 
)uppre55ed their norm;;!.1 r:ucs ofapparcnt photos.Ynlh1;lh by abOUI 16-19% and respira tion r ;1IC1 

by ... bou t 14--23%, :lnd h:uJ reduced 60% clh:lnol soluble ~ugar conlcnt l?y ab<?~t J:!:,~~%: This. 
treatment abo suppress.ed stem dongadon whi.ch led to comiderable <.:Towding of new ncedles and 
s limulated the outgrowth ofJ~tcra l b~~c~cs. These rcsulls suggcst that belh the morphological 
responses exhibited by the irr:ldi:lled seedlings ;lI1d Ihe changes observed in the physico. chemical 
p;'lr'il mctcr~ of:hcir I\ced1c:s \vcre: in \cfl'nc:di 3\cd by the errcct ofcout inu OUl irr'adi:J.l ion on the Ic'.'cl 
of free aux~n. IAA. 

INTRODUCTION 

\VELCOME Residue Site (\VRS) is 011C or ~cvcral 
radioac tive waste dispos:ltl areas m:linlJincd by 
Eldor:\do Nude:!.r Ltd in the immcdi :llc vicini.tv 
or Pon Hope, Ontario. This ;'lrea w as us'cd 
bct" ..... ccn I 1)48 and [953 as a d e pository fOf 

r:ld ioac livt: wastes fl'5Uiling from tht: c:-tlraction of 
f:ldium from ur :mium orcs. The rdlnin~ of 
~adium W;,iS lcrmin~\led lO\''':l rds the end or 19S3 
:100 , Cor the: m:xt twO y(.'a rs, this arC:1 v,,,;\ S mainly 
used lO bu ry {Itt.; di sm:l.UlIcd pans and m~l:hint.:ry 
of the radium la\)or;uOr'ies. Presently it occupies. a 
fcnn:ci ·i n area o (a bolll 30 hectares, or\\,hich lhe 
some wha t celltral , .lnd :llso {cnnd, j . 1 h<:c(3.rcs 

constitute the main radioactive wastc disposa l 
:lrr::l. 

\Vc fin,t vi!>ilcd the "'iRS in the su mrn!.'r of 1976 
10 survey the types of vcgct.Jtjon g rowin.1.; \.; ith in 
:\nd around its perimeter and to as.certain tht; 
impac, if .Joy, on the surrounding cnvironmclIl. 
During this visit we found that the site \Va:; n10stiy 
colonized by :l v:lTicty of g r:lSSCs, n1nS$c.') :lnd 
WCL:dy d ico t species ( fig . 5). R~\d i :\li un L:xposlln: 
rales in dillcn:nt parts of the sitt \' arit:d \:011-

sidc r:.\Gly, ranging from ~s low as 0.3 mR/hr il l 

:lrcas \v\th lhi(k , vegetative COver' to ..I., hi~h ;h 

100 mRjhr around a kw barre n spots.. \Vr. ;d ~o 
no ticed a. ro w o C IO·ycar.old Scotch pint: !"PilllJ,J 

~r'I1(J(ris L :I t f ccs growing along a dr;~in;lgr: dilt:h 

1~9 
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\\'hich flanks the southern bordt:r of dll' InllCI' ',\' hilc this study v.'.).S well ullue' ...... :,y, ill the 
fence (fig,!) .. '\ clos(:r c;o;.amin.J.lion of (hese tfees summer of 1981 Eldorado Nudc.).f Ltd inilialed 
indicated that, not only .their normal growth and \vork to retop the WRS with utlC()fllamin;llcd soil 
dcvdop.mcn~ .. ~,:.:'l~ .!>lIpp_r.~~.cq, but :llsu thO'll they in order lO reduce further t.h;terior;ltiOIl Ihroll~h 
exhibited a \':lricty of ano~~I~\l.s. _g(O~t11.rC- .... ·ind and waler erosion. \Vhcn Ih is ,,-ork , .. 'as 

.sponses such :l.S witches' broomins. )'l(:cdle fus.ipt'_ completed toward!. the ' end of 1982. the 
and mnrked Ihic\.;.qling OrSt.ems and needles (Fig:s background dose rate over most of lile area was rc-
2 and 3). Otber than these modificatjons, the trees duced to about 2-2.5 mR/hr :.lOd thaI in the vicin
did not exhibit nutritional deficiency or chemical it)' of the border trees to about 0.03-0.05 mR/hr. 
toxicity symptoms asjudgc:d by the coloration of Since then, most or the Pinu.s s..vlutSlris ~rees have 
necdlcs;in spite or~heract th;lt the: soil was known been growing at a much f;).stcr fat C d'3.n that 
to be heavily contaminated with heavy mctOlis which they e:xhibited before 1981 (Fig. 'I), in
£uch as arsenic, uranium and thorium. <;:l..amrn3- dicat ing that continuous external g:l.mma irr,-,di
c:xposure rates in the vicinilY ciftheu rrc:c.s . .r.<logcd alian with an average dose rate as 10\\' as 1 mR/br 
from about 0.3 (0 1.2 mR/hr, which sug!:!cstcd could h:we suppressed the growth alld develop
thallhe tolal dose which they had accumulated in mcnt of lhese trees. 
nine rears at this site ..... :lS app.rox.icnatei7"-. 2S-- ... 
100 R. 

Symptomatic of radiation dat:n:lgc :l:S these 
responses were, Jt was not clear at this time 
whether they were induced by (1) conlinuolJs 
low-level external gamma radjation, or (2) low
level internal alpha and beta irradiation (rom the 

.absol·plion of alpha-emitting nuclides ;\nd their 
decay producu, or (3) the combination ofbo\h. 

Evidence that Ihesc responses may not have 
been caused bv inrcrnal Jlpha and beta irradia
, ion or by .lrs~nic lo);idcy was provided b)' sub~ 
sequent in\·csligations. using (he technique o f 
activation a nalysis, it \-\'as found tha t in aqueous 
extracts ofscvera! soil samples taken from the base 
or {hese: tn:c:s Ihe concentr:Hion o[ tht: ;dpha
emitting nuclides :md arsenic \,';\5 \-,·c\1 bdow tht: 
level lhat is considered to:o.:ic to plollts, ;lOd th:H 
Ihc<:O¥lIt':nl of each ofrhcse d emen ts ill ,hc s ,cms, 
llcedk5. cones and seeds uf (hesc crco was essen
tially cornp:lrablc to similar tissues of trees grow
ing at a ncarby uncontaminated site. Although 
these ;In .. dyscs suggc:-;tcd that :l nomalou~ gro\,·th 
:responses exhibited by these trees may h:wc been 
induced by low-!e,'d continuous !;~mma ::-r:tdi
:lIion, such a possibili ty appeared un J ikd~' bc
cause rdcrcnc-c w literature suggesl<.·d thai ("on
linuo\ls g;)mma irradi:nion :11 .-'IIr.h do:>e r;ll($. (ix. 
0.3-1.2 mR ;hr ·~ ~hould h;)\T h:.ld lillie clT!.:cl on 
Ihe growth and developmellt of thc~c In.:c-S , C\'C-Il 

:lfler scn:r:l l yr.;) .. s of cxposlln: .1I9J II \\';1 .' !hCrCrl)rC 
("o!lcl ud c(,! 11,;\1 further ;t:.,.c ~!'mcn t of the pheno
Illellon \\.;\ ~ \\' :11'(;11HeO aad. hCl\ll:, Iili:-; Siltoy ".:\ .\ 
inil:;tlt:d. 

METHODS 

Pian/ mn/trial 
One-year-old PinILS JITQbl1J L [.\\'hile pine) and 

P. !:.)'llJtJlriJ L (Scotch pine) s.ccdlillg~ werc ob
l;lined from the Ontario \iinis(ry of Na tu ral 
Resources Nursery in Orono j Ontario. Aboul 
250-300 seedlings of each specie!> wcre lifted frorTl 
their seed-beds before budbrcah: :lnU brought to 

the Department of BOlany. University of 
Toro nto, along with a suffic ient .::tmount of their 
seed-be:d soiL From these lots ~bout 100 sc:ccl li:tgs 
of each species were se:lected for uniformity in 
heiglll and tlu::sl' were lr;w:)pianlt:d illllJ !.iiyro· 
foam cups using the Orono nur:;,cry ~oiL They 
wcre then fcniliu:d with 'hc,l\-y' phosphate nutri
cnL Solul ion (N: P: K-IO: SO: to, Plant Pl"UdlJcl~ 
Co. Lid, llram.11ca. Ontario] and tl"' lnsli:rrcd to 

(WO adjacent cold frames in an outdoor lot "'here 
they v.'ere mainlained for 10-1,) da\'5 undcr 
diffused light and wa1ered as. n:quircd . Seedlings 
ofr. JlrO/;UJ and P. J)'lu{Jtris wcrc trall~pl:Jtl1cd and 
trallsported 10 the \>\fRS al Port Hupe, Onwrloon 
i6 :\·Jay 1978 and 8 M3), 1979, re!.pc(!i\·ciy . 

f",/>r. Tl11ItlJ/a/ a71alll;~mrnl fl1ld :i.")Jil1ir.1~l 
Of the 101al number of sCl:dlin~!. or c;lch :.pC(!CS

t:1kcn 10 POrt HopI.: , kdf \\·a~ tr:lnsfcrrcd IU a 
wooden pblform (height 30.;) em, \,·idth ·IO.i (" Ill 

and Icn~ill 2·H COl) \"hidl \,.:a:-; pbnxl "ca r lhe 
t:;"I.SIt:fll in;lcr fence 1)[ IiH': \\·RS ;Fi.l: :' ;) ;HU.! G.!. 
. !"III: rcm;:ining \~'erc n;w';krn:d It, ;1 :-.imdal 
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fiGS \-'!. Photographs of P. ~,.Iz:t.rlliJ trees gro\ving at the \Vclcomc Residue Sjl(', 
Fig. I. A row of II·yc;l.f-old }). i),lusfri! trees g:rowing along the southern edge oCthe: 
inn!;r fence o(\VRS. Ta!.;c:n 1978. Fig. 2. UraJ'lch sho\"'ing a witches' broom type of 
growth rcsuhing frolll suppression of rna in-shoot extension 3.nd outgrowth orlaleral 
h uds. Fi.~. 3. Branch shoh'in~ thickened slem. Jbnorm:l.I (fused and Ihickcncd~1 
nct.:dlcs and rcciuc(:d stem dun~~Hinl\. Fig. ·L Tree ~ho\Vil\g m~\rkcd Ch;lOgCS in 
grow th p:ltlan :1"":1' WRS W:l~ (,o\"l:rcc! wi:h IJllconr';lIninatt:d ~oil in 1981,lo\vcring 
Ill(: dO!:ic r;lIl.' 100.0310 flO':' InH/llr .\rftj\~' m;)rxs heigh I :n witich 19HI gro\"',h 

b."t.:;lll , 
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Mary Osborn 
1/14/85 

PERSONAL EXPERIENCES 

'" 
OBSERVATIONS OF 

PLANT GROWTH ABNORMALITIES 

IN 

NORTH WEST QUADRANT 

OF 

THREE MILE ISLAND 

( revi.se:l & mrrecta:l 2185) 

(d./ f~e5 /);//00) 
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PERSONAL EXPERIENCES & OBSERyATIONS Of 

Since the spring of '79, I have observed, collected and photographed 
abnormal growth of flora in the areas around Three Mile Island. Regardless, 
or in spite of the arguments of how much radiation did or didn't get out, if 
chemicals were released, or even a combination of both - these are my findings 
and experiences since the early days of the TM1 accident. 

First 1 will restate some of my experiences (I will not get into the 
reports of farm animals & pets, birds, insects or bumble bees dying or dis
appearing follDl1ing the accident). 1 live in the northwest quadrant of TM!, 
in Swatara Township, approximately 6, miles away from the plant- Between 
Harrisburg and Three Mile Island (near the Host Inn, see: NUREG 0600, figure 
II-3-6) . 

On Wednesday, 3/28/79 at six o'clock in the morning, my husband and I 
were outdoors. We had a clean metallic taste at that time. (Our taste ,.as 
not coppery or rusty or like burning galvanized steel as others have reported) 
My son and I were outdoors from.7:45 am to 10:00 am; later that day we both 
had sunburn effects on our hands and faces. 

Thursday, 3/29/79, "e drove . to the west shore, to Ashcombe Vegetable 
Farm near Grantham, to just get-away for a ,·,hUe. During that drive I had 
tearing and burning of my eyes. It was so bright, it hurt to see. 1 did not 
connect the skin and eye burns to the accident, although we joked about the 
metallic taste sometime later as being vaporized metal from the accident. 

Friday, 3/30/79 (or black Friday as we call it now) after hearing sirens, 
church bells and the radio news of uncontrolled radiation releases from Three 
Mile Island, we evacua ted. 

The next week, on Tuesday evening, my husband and 1 returned home for 
winter clothing, medicine and teddy bears. During our brief two hour trip 
home I encountered an "unusual event" - the problem I observed was the 
accelerated growth of my umbrella plant (genus cyperus) . New grm.th, fresh 
green in color, had appeared - more than a 3" x 5" card within 5 days! 
(Friday to Tuesday) 

We evacuated for eight days. Sometime later (1 don't remember how many 
days), while giving my two year old a bath, I noticed a "small wad" of hair 
in the tub. His hair had thinned, you could see his scalp. (1 think all of 
us in my family had some amount of hair loss and have met women from Middletown 
saying the same happened to them.) 

That spring, one pinkish tulip had a petal gr owing 2" down on the 
stem. In the spring of 1980 that tulip "branched", it had two. tulips o~,. o"ne 
stem. This has not occured since that time . O/,~ ;\ ,', ' " ...: .' . '. I .. , .' 

In May of 1979 , my daughter picked a bunch of wild Field daisies, with 
two grossly deformed flowers among them. I also found three dandelions in my 
back yard that appeared to be similarly deformed. I have found many of these 
every year since 1979. (My neighbor who lived here over 25 years had never 

~ 
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observed this before. I have lived here since 1969 and had never observed 
this either, anywhere). 

In the fall of '79, my children picked up leaves from the front yard, 
to do crayon "rubbings". The leaves would not fit under a sheet of 8;" x 11" 
paper. One leaf would not fit where two or three used to. 

I have also found abnormalities on the west 'shore, in the areas of the 
Aamodt Health Study. The plants were found easily by observing shapes Or 
colors that weren't normal. 

In May of '84, Marjorie Aamodt and I took some of the specimens collected 
to a botanist, Dr. James Gunckel. He is the "world authority on modifications 
of plant growth and development induced by ionizing radiations". (See his 
affidavit attached, from the Aamodt Health Survey.) At that time Dr. Gunckel 
gave us two reprints of his research and mentioned clues as to what additional 
effects or symptoms to look for: thickening of leaves, leathery leaves, unusual 
dwarfing, multiple leafaxils (stimulations), reversion (vegetative-floral 
growth back and forth), etc. 

To date, I have found plant abnormalities in these areas around TMI: 
Londonderry Township, Derry Township, Lower Swatara Township, Fairview Township, 
Harrisburg, Newberry' Township, Swatara Township and Upper Allen Township. 
The plants I've found are: daisies, dandelions, chrysanthemums, pyrethrum, 
sunflower, forsythia, marigolds, crown vetch, maple leaves, redbud leaves, rose 
leaves, queen anne's lace, corn tassels, some common weeds and a few others. 
Also, very unusual growth patterns on two pine trees and dandelion leaves 
31" long. (see li stand ske tches attached) 

I cannot say "all" abnormali ties found were caused by radiation or 
chemicals from the Three Mile Island accident, but I believe the fallout from 
the accident has caused most of the effects I've seen. 

.. The fact that abnormalities are being found 5 years after the 

accident raises serious questions . ... . .. . 

Is there something in the soil now that is causing these effects? Is 
the plant releasing enough from clean-up or Unit 1 testing to cause this now? 
Has the Chinese Bomb Fallout and weapons testing combined with years of 
continuous radiation releases from TMI done irreversable harm to our environ
ment? To our babies, children or families? To our animals, plants, water, air 
and earth? What Environmental Impact Statement ? 

A key point to make is the finding that these abnormalities, modifications, 
or mutations occured in the same areas where people have reported having the 
metal l ic taste, skins burns, and other accident related symptoms . We have found 
people, animal and plant effects in the same areas where symptoms were reported 
at the time of the Three Mile Island nuclear accident . They have been discount
ed by some "experts" but not all. The fact is there is still no other explanation 
to these terrible effects. Everything I've found seems to tie into the accident 
and the more one learns the more this seems to be true . 

- 2-
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GLOSSARY 

ADVENTITIOUS BUDS: Buds formed where it shouldn't be, From tissues that shouldn't 
form a bud. 

~: Angle between leaf or leafstalk and the stem tha t carries it. Any new growth 
or flower bud that arises from an axil is called axillary. 

BLIND SHOOT: Where normal tip of shoot that would normally have leaves or flower, 
but it doesn't; it just forms a long shoot tip without leaves or 
flowers. 

BUD: A condensed shoot, often protected by overlapping scales. A growth bud 
contains embryo leaves. A flower bud contains embryo flowers or 
flower clusters. 

CHLOROSIS: A condition i n which leaves become unnatur~lly pallid, whitish or 
yellow. Usually due to lack of essential minerals. 

DIFURCATION: Branching into two. 
FASCIATION: Multiple stems from "multiple buds. 
MARGIN: The edge of boundary of any plant organ - most often applied to the border 

area of a leaf . (margin deformity see Redbud leaves.) 
MORPHOGENETIC ABNORt~ALITIES: Form abnormalities . 
VACUOLATION: Formation of a largely water filled cell. 

Abnormalities have been observed 
Island since the spring of 1979: 

LOCATION CODE* (see following page) 
OT DERRY TO,INSHIP 

E ETTERS 
FT FAIRVIEW TOWNSHIP 
H HARR ISBURG 
L LISBURN 
LT LONDONDERRY TOWNSH IP 

note-

in the following areas around Three Mile 

LST LO,IER SWATARA TOWNSHIP 

M MECHANICSBURG 
NT NEWBERRY TOWNSHIP 
o OBERLIN 
ST SWATARA Tm1NSHIP 
UAT UPPER ALLEN TOWNSHIP 

There have been other reports of strange or unusual plant growth in the 
TMI area since the accident. Abnormalities are not limited to locations mention
ed here. My observations are up to the period of January 1985 and have been 
found as far as 15 miles from Three Mile Island . In many instances the findings 
seem to Follow the "plume" pa thways as evidenced by the reports of exposure at 
time of the accident by human dosimeters. 

Abnormalities/mutations occur in nature, it is the "frequency of these 
occurences that merits attention and concern. 

-3-
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TYPE OF PLANT LOCATION* 

CHRYSANTHEMUMS UAT 

CORN OT, E 

CORNFLOWER ST 

CROWN VETCH ST 

DAISY E, ST 

DANDELION E,ST,O,H,M 

DANDELION LEAVES FT 

FORSYTHIA E, LST 

MAPLE LEAVES E,L,ST,LST 

MAPLE TREE ST, FT 

MAPLE TREES LST, ST, FT 

MARIGOLDS FT 

ONION/GARLIC WEED ST, LST 

PINE TREES E, ST 

PYRETHRUM ST 

QUEEN ANNE'S LACE ST, LT 

REDBUD LEAVES ST 

ROSE LST 

ROSE LEAVES LST, ST 

SPIDERWORT NT,ST 

SUNFLOWER Et L, ST 

YELLOW BUSH TYPE WEED ST 

*see previous page for location code 

July 2007 

OBSERVATIONS 

ABNORMALITY OBSERVED 

MUL TIPLE BUDS. 

SEX REVERSAL. 

WHITE, SHOULD BE BLUE (CHLOROSIS?). 

CHLOROSIS (FRENCH VANILLA COLOR). 

STEM FASCIATION, ~ULflt~[ B~ AXILLARY 
FLOWER HEAD. 

DEFORMED FLOWER HEADS, t~UL TIPLE BLOOMS. 

HUGE, 31" LONG. 

MUL TIPLE BUDS. 

MARGIN ABNORMALITY, THICK & LEATHERY, PUCKERED, 
CHLOROSIS, SOME DWARFED, SOME HUGE. 

BLIND SHOOTS, EXCESS SEEDS (WOULD NOT SPROUT). 

DEAD AREAS ABOUT IS' IN DIAMETER AS IF "PLUME" 
WENT THRU. 

STUNTED, STEM FASCIATION, NO FLOWER PETALS, ALL 
FLORETS, LEATHERY LEAVES. 

REVERSION. 

UNUSUAL GROWTH PATTERN FOR PINE CONES, UN
USUAL MASSIVE GROWTH. 

STEM FASCIATION, THICK LEATHERY LEAVES. 

PINKISH FLOWERS, WOODY STEM. 

MARGIN ABNORMALITIES. 

WHITE ROSE ON ALL YELLOW BUSH. 

LEAF FUSION, STUNTING, CHLOROSIS, AXILLARY 
BUDS FORMED. 

EXTRA PETALS & STAMENS. 

STEM FASCIATION, AXILLARY BUDS. 

WRONG COLOR (CHLOROSIS?). 

Appendix A 
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(A) 

(Al AXILLARY FLOIrJER HEAD 
(B) STEM FASCIATION 
(C) DEFORMED INFLORESCENCE, 
(D) NORMAL SIDE VIEW 
(E) NORMAL TOP VIEW 

TOP VIISI. 

(Shape and form characteristics are 
similar in dandelion, sunflower, 
chrysanthemum and daisy) 

5/84 

Swatara Twp, Etters 

area-

NUREG-1437, Supplement 29 
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I. 

FIELD DAISIES 
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A, B , 

C, 

0, 

AREA 

July 2007 

A,B ,C, CL OSE TO ACTUA L S IZ E 

0 , ENL ARG ED 

(D) 

5/82 OBERLIN 

7/82 HARRIS8 URG 

8/84 SWA TARA TWP . 

A-383 

Appendix A 

(A) ( B) OEFOR~IE D FLOWER HE AD 

(C) DOUBL E BLOOM 

(D) NO DEFORMITY 

DANDELl ON 
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CLOSE TO ACTUAL SIZE 

9/84 

SWA TARA HIP . 

AREA 

NUREG-1437, Supplement 29 A-384 

NO DEFORMITY 

CHRYSANTHEMUM 
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CLOSE TO ACTUA L SI ZE 

9121 / 84 

a bot! < 14 mil es n/w 
ARE A 

A-385 

(A ) MULTIPL E 8UDS 

(B) PETAL 5 

CHP '( SAIHHEMUM 

Appendix A 
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CLOSE TO ACTUAL SlZE 

4/83 (A) MULTIPLE SU DS 
ET TER :: 

.. ~ =':". '.' ';!-": :. -9------ --
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CLOSE TO ACTUAL SIZE 

112 Ie. ::; NO R f~AL TW I G 
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ACT UA L 

7/1 e;'.' ~ 

SWA70~ ': - , .. , ;c , 

NUREG-1437, Supplement 29 
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(A) 
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AClUAL ~c:E 

10/84 

SWA T Af~~ - h'P . 

AREP 

July 2007 A-389 

j 
NO DEFORMITY 

MAPL E LEAr 

Appendix A 
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ACTUAL :;?E 

(8) 

! 

.~-/ 
-----. "'=-.-'------

(C) 

7/84 (A) NO DEFORMITIE S 
(Blec) MA RGIN DEFORMITIES 

AREA REDBUD LE ll\,£S 

-13-
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ACTUAL SIZE 

7/8~ 

SWAT ARA T l-}P. 

AREA 

A-391 

(DECAPPED? & THEN) 

AXIL LAR Y BU DS DEVELOPED 

8L"ZE F:05E 811~H 

Appendix A 
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LLU::'l I L' '<L I U/tL SJ Lt 

6/86 

A, B, LC~~R SWATRR a 

C, St:TARA TWP . 
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SEX REVERSAL (MALE TASSEL 
PRODUCING FEMALE CORN) 

TASSEL OF CORN 

9/84, 8/1:2 

ETTERS, ~~qSHEY R.D. 

AREA 

A-393 

Appendix A 

I 
j/ 

/ / 

REVERSION 

WILD GARLIC/ONION WEED 

9/82 

SWATARA, LOWER SWATARA 
AREA 
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'4':~!~.y_ :.:t,~?~_ :, .. :=~ ~ 
... _-- -.- 'C!.~ ";!; II 

Record find? 
Ermo ond Donald Ctcxe of H.nhey no~ .... /:;, ' illd will m"dvoo", il'llo (I '«o,d 
b'oo!o;er, The couple pulled the SS-povnd 'pKimeft I,om 0 Pump in (I field olol'u; 
Route 312 jUJt eorl of HeM"Y )'fl"krday. They plan to hove :he mushroom - which 
they claim i, edible - we<9hced ond meosured af leboT'>on Volley ColI.:-ge belan. 
wbmirting sl!;plislics ' 0 1 pOHible jndu~ ill tf..e Gvirrnes, Book of WOC'ld Record", 

.' - ', 
; t 
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Below are excerpts from the booklets Or. Gunckel gave us. This 

explains why even knowledgeable people have difficulty in accepting the 

fact that radiation damage occurred in the plants around TMI. 

Most of the radiation effects described are quantitatively 
rather than qualitativelt different from those known to occur 
in uni rradiated plants. 273) 

You have nothing that is not known in nature - you seem 
to be speeding up the frequency of these events. (279) 

Most, if not all, radiation induce effects are teratological 
responses observed in nature, but the freque~cy of such events 
is markedly accelerated. (373) 

A large variety of leaf anomalies has been noted in irradiated 
plants. In any given species, one or more of the following 
ceanges may appear; dwarfing, thickening, roughened or uneven 
texture, puckering of blade, curling of leaf margins, distorted 
venation, fusions, cup-shaped or tubular leaves, color changes, 
and premature abscission. (272) 

Irradiated flowerinq plants may show: increased height, thick
ening & fasciatlon of floral stalks, delayed and/or reduced 

. flowering, premature or increased flowering, color changes and 
somatic changes, or high degree of sterility and modification 
in form and number of floral parts. (597) 

Fasciation of stems, while not uncommon in unirradiated plants 
occurs so frequently in irradiated plants that it may be 
considered a typical radiation effect. (375) 

It should be emphasized that the results for one species should 
not be extrapolated to another, as the responses of different 
species or even different forms or varieties within a species 
may vary . (595) An example was given-if you have an apple 
orchard with many different kinds of apple trees, and they 
were all exposed to equal doses of radiation, some trees could 
be injured while other trees are unaffected. 

Or. Gunckel and Or. Sparrow wrote in 1961, "it is obvious that 
the naturally occuring ionizing radiations were producing their biological 
effects since time immemorial, and that the cumulative effects of these 
r adiations might conceivably be of considerable evolutionary significance . 
The recent concern over small increases in background radiation due to 
radioactive fallout reflects the opinion of many biologists that an 
increase in the background level of radi ation, if continued over long 
periods of time, may produce significant biological effec ts, mainly 
genetic. " 
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. unckel Publications of James E G 

IV. The Effects of Ionizing Radiatl'on 
Effects, The Quarterly on Plants: Review of Biology, Vol 32, 

Morphological 
No.1, March 1957 

Modifications of Plant Growth and R d ' Development 1 d 
a lations, Encyclopedia n uced b y Ionizing of Plant Physiology, Vol XV 12, 1965 

Aberrant Growth in Plants H S Induced by lonizin~ Radiation ·th 
. parrow, Abnormal and Path I . ,W1 Arnold 

S 
. 0 oglcal Plant G 

ymposla in Biology rowth, Brookhaven 
No.6 (1954) 

Ionizing Radiations: Biochemical 
Aspects of their Effects on Plant~ Physiological and Morphological 

of Plant Physiology, Vol XVI, 1961' with A. H. Sparrow, Encyclopedia 

Appendix A 
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The Bulletin 
of the Torrey l}olanical Club 

Editor.m·Chi,/: Jam~. E, Gunckd 
:,a f :'r~ •• .....l n. 
.... J.,..~ .. t .... SI~: 

· I::OI')~I~ 

AFFIDAVIT 9 

l-:a;r 11, 1964 

r r.PVI!l carefully examined a few spec::l.mens of cCr.un~ plants, collected 

shorUy after, the acc:!.dent at ~r andccmpared thlllU with sped.mens collected 

more recentl;r. The current abnoxmal.1 ti es are probabl;r' carr.! ed ferward b;r 

induced chranc.:somal aberrations. There wero a Il\ITo1ber of ananalies enti relJ

c~parable to those induced b;r ioni:1i1ng radiation -- stein f&sc:iations, erowth 

stimulaticn, induction of extra vel1etat,:1ve buds and stem tumors. 

llost of the stem abnormalities described in the literature, and in m;r Olm 

e:xperience, are induced by relativp.l!' hir:h doses of X' or ramnia ra;ra extending 
, , 

over a period of usuallJ" 2-3 months. Notable exceptions, however, are similar 

responses to beta raj- exposure fran radioisotopes (pJ2, zn65, Ca45r and for 

onl~· 24 hours. In other' words, 1t \roUld haW! been poss1ble for the t)'pes 

of plant abnolS2.li ties observed to 'have beeh .induced b;r radi cacti ve fallout 

an ~:arch 29, 1979. 

In discussing the general. llolorical effects' of 1rradiation, sane clari

fication may be helpful. In plants, the ~!!!:! (e.g., mr/hr) is much more 

important than total. dose (e.g., mr/-rr) in induciJJg abnonnallties. FUr-thlr, 

the '/qual! ty factor" for gamma and' beta radiation is not the same as gmlerall;

aSS1Jlned. In fact, 1 have 1ncontro\-ertible experimental results to shoY th&t 

beta rays are a.tleast a 9ualit;r 1'actor of two in plants. 

1 am the world a.uthori t;r on modifications of plant growth and deve10pnent 

induced b,. iordz1nc radiations, having researched this area for 34 ,.ears at 

the Brookhaven Nationall&borato17 and at RutGers Un1vers:l.t,.. The three 

review papers appended attest to",,.. 
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State'sTMlsiudy clouded Z 
by survey method doubts _ ~ 

\ \ 7<;71 > JOi " ~ ~ 

~ 

By Frank Lynch 
~UIli'Jilll fJiI 'friot ·,NruHi 

The stat e's recentlv released 
studv of health effects of the 19fti' 
~MTICT..;riiiidacruienliiiiiy:· 
have been lIawed by ex andin 
the survev'areas evond t e pre
sCrIbed five- and la-mile zones. 

According to 19~O ccnsus fig
ures. Ihe state Department of 
Health included 28.610 people who. 
live farther than five miles from 
Ihe Londonderry Twp. plant in the 
populalion listed for those who 
li Ye within fi Ye milcs. 

,Inother 112.000 people who 
IiYe farther than 10 miles from the 
plant were InclUded 10 Ihe popula
tion of those living "within" 10 
mi les. 

THE RESULT, according 10 ep
idemiologists and statisticians con· 
tacted h)' the Sunday Patriot
News. is that if there ac tuallx 
were adyerse health effects such 
as Increased cancer cases am"'"'Oil 
t OSe tving c ose. to the p ant, I ~ 
figures would be diluted by ex
panding thc hase population. 

~~~ 

·C1i 
~ -.t~~ 
~~~ 

C., iii ::'1 

Areas included in 5-mile population study 
Areas included in lO-mile population study 

ccss cancer rate [in the five-mile 
zone J. and not excess rate beyond 
the five-mile zone," he said. "The 
larger population would dilute the 
overall cancer rate." 

THE STUDY, released a month 

ago. concluded that no adverse 
health effects had been found so 
far in people who live around TMI, 
site of the nation's worst commer
cial nudear accident 'on March 28, 
1979. 

Comparing census ligures with 

the tOlals hsted by the Health De
partment, 44 percent of the popu
lation figured in the five -mire 
statistics li ve nutside that zone. 
while 42 percent of those said to 

So. S1'A1'l'S-Page A10 
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State~s TMI stlldy clouded 
From Page Al 

"within" ·the lU·mile zone actually 
he farther away. 

For example. all of Lower Pax· 
ton Twp.'s 34,830 residents were 
included in the 10·mile figures. al· 
though only 2.000 of them live in 
Ihe sliver of Ihe township inside 
the 10·mile 'radius. Some Lower 
Paxton Twp. residents live as, far 
"~ 16 miles from the plant. 

Health Department officials 
defend the way they gathered 
their data. They say the data were 
not diluted by the excess popula· 
tion included, and that the study 
could not have been conducted had 
they attempted to stay close to the 
imaginary S· and IO·mile zones.' 

"IT WOULD be a tremendous 
job. almost humanly impossible" 
to conduct such a study, said Ed
ward Digon, principal author of 
the report and chief of the depart
ment's speCial studies section, divi
sion of epidemiology research. 

Digon said the report should 
have noted that, some of the people 
iRcluded in the study live outside 
the zones. Such a notation had 
been included in an early draft that 
he wrote, but was deleted during 
the editing process, Leaving the 
explanation ou t. he said, was an 
"error." 

But Digon stressed that there 
was not an increase in cancer. He 
said the four communities entirely 

within the five-mile zone had 
about the same number of cancer 
deaths as would have been expect
ed. 

Health Department spokesman 
Bill Lindeberg said. "We think we 
have a pretty solid report, and we 
stand on it." 

TMI'S UNIT 2 reactor 
overheated' and released some ra, 
dioactivity into the envlro'nment in 
March 1979. Government experts 
and scientists have said not enough . 
radiation escaped to trigger any 
Significant health problems . 

But doubts,have persisted over 
the last six years. 

Norman and MarjOrie Aamodt. 
formerly of Chester County, and 
now of Lake Placid, N.Y .• conduct
ed a study laSt year that concluded 
the number of local people dying 
from cancer increased sevenfold 
since the accident. O/) 3 s7mdS, 

MeanWhile., the Columbia. 
(N.Y.) University Department of 
Epidemiology is conducting a two
year. $420,000 study of pregnancy 
outcomes and cancer rates since 
the accident. 

And the Health Department 
will continue to monitor cancer 
cases in the area for future studies. 

THE MOST recent study was 
made to find out what, if. any, 
health effects were suffered by 
residents living certain distances 
from the plant. Five- and IO-mile 
zones were selected lor compari
son purposes. 

Digon noted that death certifi
cates and cancer incidence infor
mation from the state's Cancer Re
gistry, are available according to 
"minor civil division" - or by 
township and borough. 

Since the minor civil 
do not align with the five- and 10-
mile circles, officials included all 
of a division in the study even if 
only part of it is. within the 
scribed zone. lu, thfJr riP I 

Digon said it was decided to 
use· the divisions - even though 
their use 'inflates the population 
numbers - because it will be easi
er to conduct follow-up studies. ' 

"YOU COULD do it [try to di
vide the divisions to stay close to 
the zone circles]. But you can't do 
that for too many years because 
the reference books Ineeded to 
keep track of residents ' would fill 
up a room," he said. -7 

Therefore, he said future com: 
parison studies also will include 
those living outside the zones. 

Harvard's Hutchison said that · 
to do a study expeditiously, "there 
is a good argument for using town
ships and boroughs rather than us· 
ing areas defining a circle around 
Three Mile Island." 

But he stlid that that study 
method should have been de
scribed in lhe report. "11 there is 
not any footnote [explaining that 
some areas are actually not within 
the descril?ed zones), then you 
have a problem." 

~z4~~'ddJl 

PARIS (AP) - About 
3,000 people, chanting ro the 
strains of accordion music. 
marched through Paris on 
Monday ro protest France's 
resumption, of nuclear test 
blasts in the South Pacific. 

Several hundred anti-nu
clear protesters also demon
strated Monday in Orleans 
in central France, Rennes in 
the west" and Poitiers and 
Agen in the southwest. 

The protests were small 
by French standards, in
volving far fewer people 
than the typical union, stu
dent or other anti-govern-

. ment demonstration. But 
they were still one of the 

shows of opposition 
France ro nuclear 
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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, Earth Tech, Inc. and Information Systems Laboratories, Inc.

Name Affiliation Function or Expertise

Nuclear Regulatory Commission

Alicia W illiamson Nuclear Reactor Regulation Environmental Project Manager

Robert Schaaf Nuclear Reactor Regulation Technical Monitor

Rani Franovich Nuclear Reactor Regulation Branch Chief

Christian Jacobs Nuclear Reactor Regulation Project Management Support

Alicia Mullins Nuclear Reactor Regulation Project Management Support

Jason Flemming Nuclear Reactor Regulation Hydrology

Harriet Nash Nuclear Reactor Regulation Ecology

Dennis Logan Nuclear Reactor Regulation Ecology ||

Elizabeth W exler Nuclear Reactor Regulation Ecology |

Jennifer Davis Nuclear Reactor Regulation Cultural Resources

Jeffrey Rikhoff Nuclear Reactor Regulation Socioeconomics

Richard Emch Nuclear Reactor Regulation Radiation Protection

Andrew Luu Nuclear Reactor Regulation Radiation Protection

Justin Leous Nuclear Reactor Regulation Alternatives |

Robert Palla Nuclear Reactor Regulation Severe Accident Mitigation Alternatives

Earth Tech

Roberta Hurley Project Manager

John Szeligowski Technical Team Leader, Alternatives

Stephen Duda Lead Biologist

Stephen Dillard Terrestrial Ecology

Charles Flynn Radiation Protection

Andrew Parker Socioeconomics

Susan Provenzano Land Use

Michael Pappalardo Cultural Resources

Michael Spera W ater Quality

Nathan Craig Project Coordinator

Robert Dover Environmental Scientist

Kathleen Garvin Technical Editor

Nicole Spangler Project Management Support
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Earth Tech

|| Katie Broom Project Management Support

Bonnie Freeman Administrative Support

Information Systems Laboratories

Robert Schimdt Severe Accident Mitigation Alternatives

Kim Green Severe Accident Mitigation Alternatives

Laurie Fleisher Severe Accident Mitigation Alternatives
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Appendix C

Chronology of NRC Staff Environmental Review Correspondence
Related to Entergy Nuclear Operations, Inc.’s

Application for License Renewal of
Pilgrim Nuclear Power Station

This appendix contains a chronological listing of correspondence between the U.S. Nuclear
Regulatory Commission (NRC) and Entergy Nuclear Operations, Inc. (Entergy) and other
correspondence related to the NRC staff’s environmental review, under 10 CFR Part 51, of
Entergy’s application for renewal of the Pilgrim Nuclear Power Station (PNPS), operating
license.  All documents, with the exception of those containing proprietary information, have
been placed in the Commission’s Public Document Room, at One White Flint North,
11555 Rockville Pike (first floor), Rockville, MD, and are available electronically from the Public
Electronic Reading Room found on the Internet at the following Web address:
<http://www.nrc.gov/reading-rm.html>.  From this site, the public can gain access to the NRC’s
Agencywide 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.

January 25, 2006 Letter from Mr. Michael A. Balduzzi, Entergy, to NRC submitting the
application for the renewal of the operating license for PNPS.
(Accession No. ML060300026).

January 31, 2006 Letter from NRC to Mr. Michael R. Kansler, Entergy, regarding receipt
and availability of the License Renewal Application for PNPS.
(Accession No. ML060310593).

January 31, 2006 NRC press release announcing the availability of the license renewal
application for PNPS.  (Accession No. ML060310043).

February 6, 2006 Federal Register Notice of receipt of application for renewal of Facility
Operating License No. DPR-35 for an additional 20-year period 
(71 FR 6101).

March 21, 2006 Letter from NRC to Mr. Michael Kansler, Entergy, regarding
Determination of Acceptability and Sufficiency for Docketing, Proposed
Review Schedule, and Opportunity for a Hearing regarding the
Application from Entergy for Renewal of the Operating License for PNPS. 
(Accession No. ML060800745).

NRC-Pilgrim's Final Supplemental 
 Environmental Impact Statement

Exhibit No. NRC000002 
Pilgrim LR Proceeding 
50-293-LR, 06-848-02-LR



Appendix C

NUREG-1437, Supplement 29 C-2 July 2007

March 27, 2006 Federal Register Notice of acceptance for docketing of the application
and notice of opportunity for a hearing regarding the application for
license renewal of PNPS (71 FR 15220).

April 7, 2006 Letter from NRC to Mr. Michael R. Kansler, Entergy, regarding Notice Of
Intent to prepare an Environmental Impact Statement and conduct
Scoping Process for License Renewal for the PNPS (TAC NO. MC9676). 
(Accession No. ML061000261).

April 14, 2006 Federal Register Notice of Intent to Prepare an Environmental Impact
Statement and Conduct Scoping Process regarding the application for
license renewal of PNPS (71 FR 19554).

April 21, 2006 Letter from NRC to Mr. Michael Bowland, Mashantucket Tribal Council 
Office regarding request for comments on the PNPS License Renewal
Application Review.  (Accession No. ML061170222).

April 21, 2006 Letter from NRC to Ms. Cheryl Andrews-Maltais, Wampanoag Tribe of
Gay Head-Aquinnah, regarding request for comments on the PNPS
License Renewal Application Review.  (Accession No. ML061170152).

April 21, 2006 Letter from NRC to Mr. Sachem M. Thomas, Chief, Narragansett Indian
Tribe, regarding request for comments on the PNPS License Renewal
Application Review.  (Accession No. ML061170085).

April 21, 2006 Letter from NRC to Ms. Jean McGinnis, Tribe Council, Mohegan Tribe,
regarding request for comments on the PNPS License Renewal
Application Review.  (Accession No. ML061160613).

April 25, 2006 Letter from NRC to Mr. Peter Colosi, National Marine Fisheries Service,
regarding request for a list of protected species and essential fish habitat
within the area under evaluation for the PNPS License Renewal
Application Review.  (Accession No. ML061160283).

April 25, 2006 Letter from NRC to Mr. Michael Bartlett, U.S. Fish and Wildlife Service,
regarding request for a list of the protected species within the area under
evaluation for the PNPS License Renewal Application Review. 
(Accession No. ML061160303).

May 2, 2006 Letter from NRC to Mr. Don L. Klima, Advisory Council on Historic
Preservation, regarding PNPS License Renewal Application Review. 
(Accession No. ML061240335).
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May 11, 2006 Letter from NRC to Ms. Brona Simon, Massachusetts Historical
Commission, regarding the PNPS License Renewal Application Review
(SHPO No. RC36661).  (Accession No. ML061310234).

May 22, 2006 Letter from NRC to Mr. Michael Kansler, Entergy, regarding Request for
Additional Information (RAI) pertaining to Severe Accident Mitigation
Alternatives (SAMA) for PNPS (TAC No. MC9676).
(Accession No. ML061440026).

May 23, 2006 Letter from U.S. Fish and Wildlife Service, providing a response to the
April 25, 2006 NRC staff letter requesting a list of protected species within
the area under evaluation for license renewal of PNPS.
(Accession No. ML061650016).

May 24, 2006 Letter from Advisory Council of Historic Preservation, Ms. Laura Henley
Dean, providing a response to NRC notice of the PNPS license renewal
application.  (Accession No. ML061710601).

June 8, 2006 Letter from National Marine Fisheries Service, Mr. Peter Colosi, providing |
a response to the April 25, 2006 NRC staff letter requesting information
regarding protected species and essential fish habitat within the area
under evaluation for license renewal of PNPS. (Accession No.
ML061710600).

July 5, 2006 Letter from Stephen J. Bethay, Entergy to NRC Document Control Desk. 
Subject: License Renewal Application Amendment 4: Response to
Request for Additional Information Regarding Severe Accident Mitigation
Alternatives for Pilgrim Nuclear Power Station (TAC No. MC9676). 
(Accession No. ML061930418).

July 11, 2006 Letter from CZM, Ms. Susan Snow-Cotter, CZM Federal-Consistency
Review of the Pilgrim Nuclear Power Station Operating
License Renewal; Plymouth.  (Accession No. ML062090362).

July 13, 2006 Summary of Public Scoping Meetings Conducted Related to the Review
of the PNPS, License Renewal Application (TAC No. MC9676). 
(Accession No. ML061700055).

July 25, 2006 Letter from NRC to Entergy Regarding Summary of Conference Calls to
Discuss the Severe Accident Mitigation Alternatives Requests for
Additional Information for Pilgrim (Accession No. ML062070295).
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July 25, 2006 Letter from NRC to Entergy Regarding Summary of Environmental Site
Audit Related to the Review of the License Renewal Application for
Pilgrim.  (Accession No. ML062070305).

July 25, 2006 Summary of Conferences Calls with Entergy Nuclear Operations, Inc., to
Discuss the Severe Accident Mitigation Alternatives Requests for
Additional Information for Pilgrim Nuclear Power Station (TAC NO.
MC9676).  (Accession No. ML062070295).

August 23, 2006 Summary of Follow Up Conference Call with Entergy Nuclear Operations,
Inc., to Discuss the Severe Accident Mitigation Alternatives Requests for
Additional Information for Pilgrim Nuclear Power Station (TAC No.
MC9676).  (Accession No. ML062360514).

September 26, 2006 Issuance of Environmental Scoping Summary Report Associated with the
Staff's Review of the Application by Entergy Nuclear Operations, Inc., for
Renewal of the Operating License for Pilgrim Nuclear Power Station. 
(Accession No. ML062710517).

October 24, 2006 Summary of Conference Call with Entergy Nuclear Operations, Inc, to
Discuss the Severe Accident Mitigation Alternatives Requests for
Additional Information for Pilgrim Nuclear Power Station. 
(Accession No. ML062890001).

November 28, 2006 Letter from NRC to Mr. Michael Kansler, Entergy, regarding Request for|
Additional Information pertaining to Severe Accident Mitigation|
Alternatives for PNPS (TAC No. MC9676).|
(Accession No. ML063280073).|

|
December 8, 2006 Letter from NRC to Mr. Michael Kansler, Entergy, regarding Notice of|

Availability of the draft plant specific Supplement 29 to the Generic|
Environmental Impact Statement for License Renewal of Nuclear Plants|
Regarding Pilgrim Nuclear Power Station (TAC No. 9676).|
(Accession No. ML063410526).|

|
December 8, 2006 Letter from NRC to U.S. Environmental Protection Agency, Office of|

Federal Activities, NEPA Compliance Division, regarding Notice of|
Availability of the draft plant specific Supplement 29 to the Generic|
Environmental Impact Statement for License Renewal of Nuclear Plants|
Regarding Pilgrim Nuclear Power Station.  (Accession No.|
ML063410326).|

|
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December 8, 2006 Letter from NRC to Mr. Peter D. Colosi, Assistant Regional Administrator |
for Habitat Conservation, National Marine Fisheries Service, Biological |
Assessment and Essential Fish Habitat Assessment for License Renewal |
of Pilgrim Nuclear Power Station.  (Accession No. ML063390166). |

|
December 12, 2006 Letter from Stephen J. Bethay, Entergy to NRC Document Control Desk. |

Subject: License Renewal Application Amendment 10: Response to |
Request for Additional Information Regarding Severe Accident Mitigation |
Alternatives for Pilgrim Nuclear Power Station (TAC No. MC9676). |
(Accession No. ML070100410). |

|
December 14, 2006 Federal Register Notice of Availability of the draft plant specific |

Supplement 29 to the Generic Environmental Impact Statement for |
License Renewal of Nuclear Plants Regarding Pilgrim Nuclear Power |
Station (71 FR 75280).  (Accession No. ML070330554). |

|
January 5, 2007 Letter from NRC to Ms. Brona Simon, Massachusetts Historical |

Commission, to NRC  regarding the Pilgrim Nuclear Power Station |
License Renewal Application Review (SHPO No. RC36661). |
(Accession No. ML063480099). |

|
January 23, 2007 Letter from National Marine Fisheries Service, Mr. Peter D. Colosi, |

providing a response to the December 8, 2006 NRC staff letter regarding |
essential fish habitat within the area under evaluation for license renewal |
of Pilgrim Nuclear Power Station.  (Accession No. ML070360071). |

|
February 8, 2007 Letter from Ms. Brona Simon, Massachusetts Historical Commission, to |

NRC  regarding the Pilgrim Nuclear Power Station License Renewal |
Application Review (SHPO No. RC36661). |
(Accession No. ML070510463). |

|
March 1, 2007 Summary of Public Meetings on the Draft Supplemental Environmental |

Impact Statement Regarding the Pilgrim Nuclear Power Station, License |
Renewal Review.  (Accession No. ML070590260). |

|
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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, Office of Federal Agency Programs, Washington DC

Barnstable County, Massachusetts

Cape Cod Commission

Duxbury Free Library

Kingston Public Library

Mashantucket Tribal Council Office, Connecticut

Massachusetts Department of Environmental Protection

Massachusetts Department of Public Health

Massachusetts Department of Telecommunications and Energy

Massachusetts Division of Coastal Zone Management

Massachusetts Division of Energy Resources

Massachusetts Division of Fisheries and Wildlife

Massachusetts Division of Marine Fisheries

Massachusetts Environmental Policy Act Office

Massachusetts Historical Comission

Mohegan Tribe, Connecticut

Narrangansett Indian Tribe, Rhode Island
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National Oceanic and Atmospheric Administration, National Marine Fisheries Service - Habitat
Conservation Division, Northeast Region

National Oceanic and Atmospheric Administration, National Marine Fisheries Service -
Protected Resource Division, Northeast Region

Old Colony Planning Council

Plymouth County Commissioners

Plymouth County, Massachusetts

Plymouth Public Library

Town of Carver, Massachusetts

Town of Duxbury, Massachusetts

Town of Kingston, Massachusetts

Town of Marshfield, Massachusetts

Town of Plymouth, Massachusetts 

U.S. Fish and Wildlife Service, New Hampshire

U.S. Environmental Protection Agency, Region I

Wampanoag Tribe of Gay Head-Aquinnah, Massachusetts
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Appendix E

Pilgrim Nuclear Power Station
Compliance Status and Consultation Correspondence

Correspondence received during the process of evaluation of the application for renewal of the
license for Pilgrim Nuclear Power Station (PNPS) 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 PNPS are listed in Table E-2.

Table E-1.  Consultation Correspondence 

Source Recipient Date of Letter

National Marine Fisheries Service
(M. A. Colligan)

Entergy Nuclear Generation
Company (S. Bethay)

March 4, 2005

U.S. Fish and Wildlife Service
(M. J. Amaral)

Entergy Nuclear Generation
Company (S. Bethay)

March 9, 2005

Massachusetts Historical
Commission (E. S. Johnson)

Entergy Nuclear Generation
Company (S. Bethay)

March 14, 2005

Massachusetts Division of Fisheries
& Wildlife (T. W. French)

Entergy Nuclear Generation
Company (S. Bethay)

April 8, 2005

U.S. Fish and Wildlife Service
(M. J. Amaral)

U.S. Nuclear Regulatory Commission
(R. Franovich)

May 23, 2006

Advisory Council on Historic
Preservation (L. H. Dean)

U.S. Nuclear Regulatory Commission
(R. Franovich)

May 24, 2006

National Marine Fisheries Service
(P. D. Colosi)

U.S. Nuclear Regulatory Commission
(R. Franovich)

June 8, 2006

Massachusetts Office of Coastal
Zone Management (S. Snow-Cotter)

Entergy Nuclear Generation
Company (S. Bethay)

July 11, 2006

U.S. Nuclear Regulatory |
Commission (R. Franovich) |

Entergy Nuclear Operations, Inc. |
(Michael R. Kansler) |

December 8, 2006 |

U.S. Nuclear Regulatory |
Commission (R. Franovich) |

U.S. Environmental Protection |
Agency |

December 8, 2006 |

U.S. Nuclear Regulatory |
Commission (Pao-Tsin Kuo) |

National Marine Fisheries Service |
(P. D. Colosi) |

December 8, 2006 |
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Table E-1.  (contd)|

|||

Source| Recipient Date of Letter

National Marine Fisheries Service|
(P. D. Colosi)|

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

January 23, 2007|

Massachusetts Historical|
Commission (B. Simon)|

U.S. Nuclear Regulatory Commission|
(R. Franovich)|

February 8, 2007|

Massachusetts Historical|
Commission (B. Simon)|

Entergy Nuclear Generation|
Company (S> Bethay)|

May 30, 2007|
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Stephen Belhay 
Director. Nuclear Assessment 
Entcrt:Y Nllc lear Gencral ion Company 
Pilt:rim Nuclear Power Station 
600 Rocky Hill Road 
Plymouth, MA 02360 

UNITEO STATES DEPARTMENT OF COt.lMERCE 
Nail_I ee..nk; _ Almo,pn.rlc- Admlnl,I,.Uon ""'TJOt<,O.l __ """SSUIYIQ 

NORTHUST II~GION 

~--_ . ,"", o,lO(I.nM 

"'" -. III 

Re: Pilgrim Nuclear Power S tation. Protec ted Species 

Dear Mr. Bethay. 

This is in response to your let tcr dated February 3, 200S, requesting infonnation on the prescnce 
of any federally threatened or endangered species under the jurisdiction of the Nat iona l Marine 
FisheriC$ Service (NMFS) in the vicini ty of the Pi lgrim Nuclear Power Station (PNPS), located 
on the western shorcofCape Cod Bay in Plymouth County, MA . Entcrgy Nuclear Power 
Station is cU lTemly preparing an app lication to the U.S. Nuclcar Rcgulatory Commission (NRC) 
for the renewal of the operating license for PNPS, as the eUlTem operating license expires in June 
2012, the infonnation requested is to assist with the applieation process. 

As memioncd in your leller, four specics o f federally threatened o r endangered sea tunics Ilfld 
three species of endangered whales m~y be fou nd in the waters ofCapc Cod. The se~ tunles in 
nonheaslem ,'earshore waters are typieally small juvcniles with the most abundant being the 
federally threatened loggerhead (Curetta carella) fo llowed by the federa lly endangered Kemp's 
rid ley (Lepitfochelys kemp;) . Loggerhead tunics have been found to be relatively abund~nl otT 
the Nonheast coast (from near Nova Scotia, Canada to Cape Hatteras. Nonh Carolina). 
Loggerhcads and Kcmp's rid leys have been documented in waters as cold as 11°C, but generally 
migrate northward when waler tempe .... llures exceed 16°C, These spedes lire lypicaUy present in 
Massachusetts wa ters from June - October. Fedcrally endangered leatherback sea tunics 
(De1'mochefys co1'ioceo) are located in Massachusetts waters during the wanner months as well. 
While leatherbacks arc predominantly pelagic, they may occur close to shore, especial ly w hen 
pursuing their prefelTed jellyfish prey. Green sea lunles (Chelonia mydas) may also occur 
sporadically in Massllchusells walen, but those instances would be rare. 

Federally endangered North Atlan tic right whales (Eu/Ji,fm!f'o gloe/alis), humpback whales 
(Mt'gopl<,ra navueongliue), and fin whales (BalaenOple1'a pnysalus) may all also be found seasonally 
in Massachusetts waters. North Atlantic right wha]c-s have been documented in Ihe nearshore Walel"S 
of Massachu5Ctts from December Ihrough June. Humpback whales feed during the spring, summer, 
and fa11 ovcr a range Ihal cncompasses Ihe eastern coast oflhe United Stales. Fin whales arc 
common in W31el"S of lhe United Stales Exclusive Economic 7..onc, princ ipally offshore from Capc ,-"" 

~ \.~ ... ~ .. !l'" 
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Hatteras northward. While Ihese whale species are nOI considered residents of Ihe Cape Cod Bay 
area, it is possible Ihat transients may enter the area during seasonal migrations. 

II is the understanding of NMFS that there have been no interactions or impingements of sea tunics 
3t I'NE'S in the past 30 ye3rs of monitoring at j'Nl'S. However, ainee the entrainment and 
impingement of sea turtles at several nuclear power plants on the East COllSt has been documented, 
and as sta tunics may be seasonally prescnt in the vicinity of the intakes associated with Ihc PNI'S, 
NMFS recommends tMlthis impact be fully addressed in the application being prepared. 

S~t ion 7(a)(2) of the Endangered Sp~ics Act (ESA) of I 973, as amended, statcs that each 
Federal agency shall, in consu ltation with the Se<:n:tary, insure that lIny action Ihey authorir"(:, 
[und, or carry out is not likely to jeopardize the cont inued existence ofa listed species or resu lt in 
the destruction or adverse modification of designated cri tical habitat. Any discretionary federal 
ac tion that may arrect a listed species must undergo Section 7 consultation. As listed species 
may be present in the proj«t area, the federal action agency, in this case the NRC, is responsible 
for dctcrmining whether the proposed action is like ly to affect any listed species. The NRC 
should then submit their determination along with a requcst for concurrence, to thc alleation o f 
the Endangcred Species Coordinator, NOAA Fisheries. Nonheast Regional Office, Protected 
Resources Division, One Blackburn Drive. Gloucester, MA 0 1930. Aner reviewing this 
information, NOAA Fisheries would then be able to conduct a consultation under section 70fthe 
ESA. 

Should you have any quest ions about these comments or about the section 7 consultation process 
in general. please contact Sara McNulty at (978) 28 1-9328 ext. 6520. 

Cc: Boc:lke, FINER4 

Sincerely, 

~J~~r 
Assistant Regional Administrator 
for Protected Resources 
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• 
United States Department of the Interior 

Stephen Bethay 

FISH AND WILDLIFE SERVICE 

New England Field Office 
70 Commercial Street, Suite 300 

Concord , New Hampshire 03301-5087 

Entergy Nuclear Generation Company 
600 Rocky Hill Road 
Plymouth, MA 02360 

Dear Me Bethay: 

March 9, 2005 

We are in receipt OfyOUT February 3, 2005 letter regarding the license renewal process fo r the Pilgrim 
Nuclear Power Station (PNPS), Plymouth, Massachusetts, The fo llowing comments are provided in 
~ccordance with Section 7 of the Endangered Species Act (ESA) of 1973, as amended (16 US.C. 
15:\[-154:\). 

The federally-threatened piping plover (Charadrill.\' mdod/l.~) and federally-endangered roseate tern 
(SIIII"II(I dO/lgullil) are known to occur along Plymouth Beach, just north of the PNPS. Occasional 
wintering bald eagles (HaliaeetllJ leucocephalll,.') are also sometimes present in the area. According 
to our records, none of the above-listed species are known to frequent the immediate vicinity of 
PNP$ and, therefore, the presence of these species near the power stalion is probably transient in 
nature. 

As slated in your leiter, the PNPS-to-Snake Hill Road transmission corridor crosses critical habitat 
for the endangered red-bellied cooter (Pselldemys nlhriwnlris). We concur with your determination 
that the area croued by the transmission line does not provide the specific biological habitat ncedsfor 
the red-bellied cootef'. However, tun[M may traverse the transmiBlion line corridor and the area is 
cunsldercd eritlcat bll$cd on ils va[uc 10 butl"cr lIgainsl acllv llics thlll may d<:grade waler quantity and 
quality in ponds occupied by the species 

Information was provided regarding several marine mammals and turtles. Jurisdiction for those 
s~cies resides with the National Marine Fisheries Service. We suggest you contact them at thei r 
Gloucester, Massachusetts office at 9:78-281-9300 with regard to the reJicensing of the PNPS. 
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- , -

Since no expansion of existing facilities is planned and no additional \and disturbance is 'llIici~ted. 
we concur with your determination that licen$C renewal for PNPS i~ not likely 10 adversely .rre<:1 
federally·listed species subject \0 the jurisdiction of the U.S Fish and Wildlife Service. and thaI 
formal consultation with us is nol required. 

Thank you for your coordination. Please con tact UI 11 603-223-2541 if we CIOn be of further 
assistance. 

Si llcertly yours. 

..,.,../, . ..{ l a.-.4 
Michael J. Amaral 
Endangered Species Specialist 
New EnJland Field Office 
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March 14.2005 

Slep/len BeU",y 

The Commonwealth of Massachusetts 
William Francis Galvin, Secretary of the Commonwealth 

Massachusetts Historical Commission 

D,I"O;;IOO". Noclear A ...... ment 
Pilgnm Noclcar Power Stalion 
Enla"gy Nucl.,.. Gencn.lioo Company 

RE: Pilgrim Nuclear P"" ... SIlII;';'" Littn~ Re .... w.l. P lymOlllh. MHC .RC.3666J 

Dcar Mr. Eklhay: 

Thank you for submi lling informalion 1(> 11>0 M....ao::hu .. l!s H'SlOO"ical Commission .egarding <he propcosed project 
... f.reneed above. Sl.ff(>fthe MHC ha, ... e.ie,,~ 11>0 Inforn."i"" you submitted and haye!he f(>llowingcommcnlS. 

MHC understand, from )'.lUI" leila" Iho.I Enle<gy has no p i.ns 1<.> al'a" cUrKnl opcrali(>1"IS al .1>0 peowe!" 5.lalion. to expand 
ex;,"ng facililies. Ot to underuke ground-dlSlurbing acli,·il ies (>Ver 11>0 license ....... ",.ll"'r;,oo. 

In add,li(>" 1(> tl>o five archaeological siles mc"';(><>e<:I in your leuor. review (>f MHC·. Invenloryof,he Hi,!O<ic and 
Archaeological AsselSof!he Commonweahh indica' •• ,hal ,IIere i. 0 .... add'llonai ftC(>rded archaeolo@icalsilewilhin 
,he projtCl arc". which consi." oflhe e~isling peow.r ," liOn ~nd ".n.mission ii"" corridCor. Th;s .;Ie (MHC sile 
.19--68). localed within !he tr.nsmission Ii"" corridor nonh o(Rocky HIll Road. i, '.socia,ed wilh lhe Na, ive 
Ame,Ican ,""uiomen! of'he Plymoulh ..... Af'e. re"ew of MHC", files and ,he infCormauon you .ubmiued. MHC 
"aITh .. ". de.erm"'ed Ihat lhe prop<>s.ed h,·cn>< •• , .. ".1 us ,·",,,·n,ly d~"", ,toed" unlik.ly Iv afftCl ,iso,fo.an, 
h",oric or ~rch"""l"g'c.1 •• "",,,,e • . 

Should plan. change and if ,,"vilies ,ny(>"-,ng grnund dl5'u.b.:tnc. are ~<.>ntcmplal.d. Mile requests ,he opponuni'y 
10 review projtCC plans in ordtr 10 os,"" •• peoleotial .Il..."s '0 h,,,oric.rId urchaeoh'Mlcal resources arid co dt'ermi .... 
wl>o.hcr an archacologieal survey i. wafTanled for prOJtCl imp_cl arcas 

These comments a.e offcw::l in <'(lmpli ..... .., ""h Sec"on 106 of 'he Na"on"1 H"to.ic Prese,vation A~' of 1966 .• , 
amerlded (36 CFR 8(0) and Ma~hu,""u" Ge .... r.1 La""s. Ch.prcr 9. $ec,,,,rIS 26·27C (950 CMR 7 1). If you havc 
any q""stloo. conceming ,hi . re~iew. please feel free '<.>con .. ("( me 0.1 '''IS office_ 

Sincerely . 

..I2J!L 
Archa...,log,st!P.-eservallon Pla"""r 
Ma.s.achu,""lts H istorical Commission 

'C' Plymo"," Historical CommiSSion 
Cheryl Andrew,· Mal .. ; •. THPO. WTGHA 

220 MOlTissey Boulevard, Boston, Massachusetts 02125 
(61 7) 727-8470 · Fax; (617) 727-5 128 

www.state.ma.us/seclmhc 
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Di"ilion o. 
MassWilTllire 

Enlergy Nuclear Ge .... ",lion Company 
Pilgrim Nudear Power Station 
Attn: Stephen BClhay 
600 Rocky Hill Road 
Plymouth, MA 02360 

RIO : Pilgrim Nucle"r Power Planl 
Plymouth, MA 
Renewal ofOper41ing License 
NHES I' t"j lc Nn. 04·16063 

Dear Mr. Be1hay. 

Wayne f. MacCallum. Di,,,,,,or 

April 8. 2005 

Thank you for oonlac!;ng the NalUral Heritage and Endangered S~cies Program (NHESP) ofthc MA 
Division of Fisheries and Wildlife for information ,<,garding sme·li.ted rare spe.:ies at Ihe above 
reference<! site. 

AS you are aware from our pre,-ious lellers, there are stale-protected rare species that occur" ilhin 
pro~imity to the above site. Accord ing 10 Ihe 11 " edition of (he Massachusctts Natural Heritage Alias. a 
majorily of Pri()Ti,,' l/abll'" I 3_'0 (I' ll 1310) and £Slimmed H"Mal !48{WH 148) f~lIs \I ilhin a h~lfmilc 
~~dius 10 Ihe subjecl projcCI (""alion. Th,· Spoiled T"nle (C/emmys K"''lJIa). a Slale.liSled species of 
Spttial Concern is localed in IllIs Estimaled ([abital polygon. 

This Sj>Ccies is prolC\:ted under lhe MassachuS<'lls Endangered Sptties ACI (MESA) (M.G.t c. 13 rAJ and 
ils implemenling 1l:gulalions (321 CMR 1(l.(l0). Slate·lisled wildlife are also prolecled under Ihe Slale's 
Wetlands ProteClion ACI (WPA) (M.G ,L. c. 131, $. 40) and its. implememing regulalions (310 CMR 10.37 
and 10.59). facl sheels for Ihis spec ies can be found on our ""ebsile hup;llwww nhesp m 

Will! 1l:gard 10 delennining Ihe poIenlial impacts this projecI would ha,'e on lhis and Olher stale·liSled 
sp«ies. il is not somelhin!> Ihal can be assessed withou! more specifIc infonnation regarding Ihe delails 
associaled wilh Itle operalion oflhe power plant. Iflhere are nO plans 10 expand lhe fOOlprinl or to alter 
'''lTenl o!)tralions o~er It.. licen"" reriod. lhen it would not seem likely Ihallhere would be an adverx 
afTC(:t on stale·prote<:ted "ildlife species. Ho",-ever, lhe NHESP can nOl at Ihis lilm officially make Ihis 
delenninalion unlen we were to r.-ceive more detailed infonnalion in order 10 condoci a fun e"vironmemal 
revicw. If you have any funher que'lions. please Conlacl l enna Garvey. Environmental Review Assislant 
al : (508) 792·7270. eXlension 303. 

Thomas W. French , Ph.D. 
Assistanl Direclor 

cc' Plymoolh Conservalion Commission 

Division of Fisheries and Wildlife 

lI'ww. masswildlife- org 

Fie ld Headquarters. One Rabbitllill Rood. WeSlb<Jrough. MA 01581 (S08)792·7270 Fa~ (508) 792.727S 
A~ A"''''Y<iI''''fJ<pa''_"I'''f-,*, ... ,. W,/Jlif''' f",'"_",,l.a.-F.~~'" 
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Rani Franovich 

United States Department of the Interior 

FISH ANDWILDUFE SERVICE 
New England Field Office 

70 Commercial Street, Suite 300 
Concord, New Hampshire 03301-5067 

Office of Nuclear Reactor Regulation 
U.S. Nuclear Regulatory Commission 
Washington. D.C. 20555-0001 

Dear~. Franovicb: 

May 23, 2006 

We IItt in receipt of your Apri12S, 2006 letter regarding the license renewal process for the Pilgrim 
Nuclear Power SwioR, Plymouth, Massachusetts. This offiee received and responded to a letler 
dated February 3, 2005 that requested an infonnal consultation with regard to federally-threatened 
and endang~ species from the applicant, Entergy Nuclear Generation Company. Enclosed is III 

copy of OUf response, dated Mareh 9, 2005. In addition, we have no c:omments with regard to the 
Fish and Wildlife Coordination Act. 

Thank you for your coordination. Please contact Anthony Tur at 603-223-2541 i f we can be of 
further assistance. 

Enclosure 

Sincerely yours, 

~"lla-.4 
Michael J. Amaral 
Endangered 'Species "Spec:ialist 
New England Field Office 
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M.y24,2006 

!U.ni I'ranovich 
Diyision of l.kc...., Renew.1 
otrocco o rNuclear Reactor Regulation 
Nuckar Re-gul.to.yCommission 
Washin&ton, D.C. 205SS'{)ooI 

Re: \...kcnH Renewal Applicafion - Pilgrim Nuckar!'ower SI.lion 
Town orplymoulh, MauachuKtlll 

o..ar Ms. franovich: 

On May S, 2006, we rocc,jyo(i your notkc Illat, ill aeconiallCe with 10 CI'R Part 54, Bn application for 
re"",.,..1 or thc Pilgrim Nuclear Power Station op"ntins licensc has been flled with the Nuclear 
Regulatory Commission (NRC). In thi. notice, you refer to 36 CFR ,100.' o f the rcgulalion (36 CfR 
Pan 1(0) implementing Seetion lOIS orthe N~ion&llIistoric f'teSCI"Y,lion ACI. This teClion o f the 
ACIIP', regul.lion wntain. two parts Ihat serve two different purposes. n.e first part, 36 CfR 1100.8(.), 
establishes genera] principles for improyina the coordination betwccn the ACIiP 's regulation and the 
requ,remcnu of the Nuional Enyironmental Policy Act (NEPA). The se<:ond part or lhil_ion. 36 CfR 
'1OO.l(e), esublishes the Itandanb that must be mel wilen. fcdmol agenc:y decides 10 use the 
dOO;:UI1I("ntation and requ,remenls o f NEpA to ~omply wi th Sc<:tion 106. 

II ;, unclear whetber yout ...,flnllCe to 36 CrR 1'00.' __ that NRC intendl to adI!ere to the seMBI 
princ:ipla for better coordination between Sedion 106 and NEPA, or 10 subst,lute the requiremenu of 
NEpA for §§ 100.1 through SOO.6 of the "Cl iP '. regulation. In .ccordance wilh 36 CFR §800.8(c). if 
NRC ,nlcrw!s 10 use the substitution provision. the-n you must notify not only lhe "CliP, but.lIo the State 
Historic PRscrvlllion OffICU (S HPO) llndIor Tribooi ll isloric Preservation otrlCer (Tl IPO) IlIat you intend 
10 do 10. We note that lhe S HPOf11 IPO ...... not ___ to h,avc bOI>~ ;""I~dod """"'¥ Ih.: "",Iplenu of 
thi . noli"". 

We request thM NRC clarify thil matter and providoo r.as with. copy o r .... y notice that you may send 10 the 
SIIPOITHPO pun ...... t 10 36 CrR §800.l(c). h if. particularly import.m that you do to beau ... of I'" 
adyitor)' role orthe ACIII' under in resolyins """5uhi"l1 panies ' objection, . ubmiltW punuallllO)6 
CI'R lIOO.l(c)(2) and (). 

ADVISORY COUNCIL ON HISTORIC I'flBERVATlON 

1100 p~ A __ tom. Su, .. I109 · W...........,... DC 2tXOI 
_ 202-606-8503 · F .... 202~' • rochpOKt1!> QOV • __ aeho QOV 
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Should you have any queslions, please conUICt us at 202-606-8503. 

Sirn:erely, 

LaUIll Uenlcy Dellll, PhD 
Progillm AMI)'$! 
Otrl« or Federal Agency Programs 
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Ms. Rani Franovich 
Branch Chief, Environmcntlll Bnmch B 
Division of Ucense Renewal 
Of rICe of Nuclear Reaclor Regulation 
U.S. Nuclear RegulatorCommission 
Washington, OC 20555..(I()Q1 

Dear Ms. Franovich: 

This letter is in respnnse 10 your request for information regarding Essential Fish Habitat 
(EFH) and protected species wi!hin the an:a under evaluation for lIIe Pilgrim Nuclear 
Power Station License Renewal Application. Pilgrim Nuclear Power Station is located 
within Plymouth Bay and Cape Cod Bay, in Plymouth. MA. The proposed action is to 
renew lhe existing license for an additional 20 yean beyond the ell,piration of the CUllCllt 
operating license. The National Marine Fisheries Service (NMFS) is providing the 
following conunents 'to identify and address:potcntialadvene impacts on Eat. protected 
species, lIS well as other public trust ~; . 

;,.. ." . , 

The EFH provisions of the Magnusoo-Stevens Fishery Conservation and Management 
Act (MSA) require rcdcra1agenci~ toconsult wi!h NMFS on projects suc~ as this that 
may adversely affect EFH. Insofar lIS a project involves.EFH; as this projecl does, !his 
process is guided by the requirements of our EFH regulation at SO CFR 600.905, which 
mandates the preparation of Ef'H assessments and generally outlines each agency's 
obligations in this consultation procedure. 

Essential Fish Ha bitat 
Plymouth Bay and C~~ Bay have been designated as EFH for a number of federal ly 
managedspecies- incJu(ling, but not IfiilltJtO,"Winter flounder, At lantic cod, Windowpane 
f1oonder, red hue, and white hake. A complete list of species and life stages !hat have 
been designated forthe proposed projecllocation can be found on the NMFS Habitat 
Conservation Division website at bllp:llwww.nero.noaa.govlroldociwebjntro.litml 

EFH Asst'ssmenl 
The required cOntents of anEFH assessment include: a description oflhe action; an 
analysis of the potential adverse effects of the aClion on EfH.and the managed species; 
the action agency's conclusions regarding thC effects.ofthe IICtion on EFH; and proposed 
mitigation, if applicable. Other infonnation that should be conlained in the EFH 
assessment, if appropriate,Jncludes: Ihe ·results of on-site inspections loevaluate the 
habitat and si le-Speci fic effects; the views of recognizedexpens on, the habitat or the 
SpecIes that may be affected; aleVleW of pertment hterature and related infoonatlon; and..,~ 

. . ~ 
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an analysis of alternatives to t/:lc; action that could avoid or- minimize the adverse effects 
on EFH. , Jbe EFH assessment~ld be contained in the Draft Enviroruilefltai Impact 
Statement (DElS) I!neJ clearly labeled as such, within the ,document. NMFS will 
commence the EFH consultation upon receipt of the completed assessment. 

Fishery Resources under the Fish and Wildlife Coordlna Uon Act 
In addition to the EFH provisions of,the M~.A, the ,Fish and Wildlife Coordination Act 
(FWCA) requires federal agencies to consult with federal and state natural resource 
agencies regarding activitieS or licensing that impact fish and wildlife resources. In that 
regard, ~vcral finfi sh and shellfish ~rces, considered to be NMFS tNSl resources, are 
elpccted 10 be present in the vicinity of the proposed project. These include, but are not 
limited 10. American lobster. alewife. b,lucback heni~g, rainbow amelt. and Atlantic 
menhaden. k ,ia imponant 10 note that al l fishery resources within the project area are 

- NMFS trust fesources. Accordingly, NMFS will seck to avoid and minimize adverse 
effects to these resources, pursuant to the FWCA. 

Impingement and Entrainment 
M currently operaIed. the Pilgrim NuClear Power StatiOn adversely affects I variety of 
fish and lhellfisb TeSource5 through impingement on cooling water h,take screens and 
through entrainment into the plant's 'c:bo:ting system. Pilgrim Station lias been monitoring 
entrainmerit of egis and larVlic fOi:ovcr 2~ yean, imd s~h' site-sPecific information 
&hook! be utiliUd in thC evafuation of1mpa¢& from' the proposed action. ' Based on this 
analysis, alternatives whiCh avOid and minimir.c adverse effed to 'fishery resources 
should be considered and analyzed in the DElS. 

" ,: , ' 

As described within the 2001 dnlft'Efl{ assessment , the NRC utilizes the "adult 
equivalent" analySis in Order 'to detcnhine ,relative impact ofthc facility on fi shery 
resources, However, this method focuses solely on finfi sh survival to maturity and docs 
not account for ecosyStem' and food web benefits resulting froin egg and larval predation. 
In order t~ fully account for adverse impacts resulting from the facility, lhe proposed 
assessment should include an analysis of ecosystem and food web benefits foregone as a 
result of operational imp~ on-eggs and larvae, 

Thennal discharges 
The Pilgrim Nuclear Power Station is currently authorized to discharge heated e ffiucnt 
into Plymouth Bay, As stated within the 2001 draft EFH assessment, discharge 
temperature differet'ltials ranging from 33.8 - 48 degrees Fahrenheit have been found to 
occur in an area of up tq, L17 acres. Adverse impacts on fishery resources and EFH 
resulting -from the thermal plume within this :Omi).,ing lOne" should be detailed within the 
EFH assessment. ' , 

Compensatorr. Mitlptl~ , 
Currently, Pilgrim S tation attcPlPlS to offset :adverse impacts on living marine resources ' 
through a winter nouhder ~tCherylstoCkingprogiam, Pilgrim Station, through Ucnnoco, 
Inc., currently stocks appro~imately 25,000 winter noUnder young-of-yeat (yO¥) 
juvenik:sllarvac per)'Car into Plymouth Bay: 1bc NRC should analyze the succc:ss of the 
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· . 

currenl mitigation program within the propoSed environmental review, as well as 
potential modifte8.tions lathe program, as comjw'cd 10 the loss ,of-ecosystem and food 
web benefits forgone as a icSult of operational Impacts on eggs W larvae of all species 

" . ' . . ' . ' '. . ·!' I .· .... . • ,:. 

Protedtd Resources 
Severallis!Cd species of whales and Sea 'lurtk:~ 8re blown'lo Occur seasonally in the 
waters off of Massachusetts. Fedci'allyend4ngered Northern right whales (Eubalaena 
glaciaUs) have been documented in the nearshore waters ofMusachuseus from 
Dec:ember through Iune and are likeiy to be present in Cape Cod Bay from December IS 
- April IS and Great South Channel from March I -June 30. Ehdangered humpback 
whales (Megaptera MVlUIlVIgliae) feed during the spring, summer, and fall over a range 
that encompasSes the eastern coast of the Uniled States. Hunipback whales are found off 
the coast of Massachusetts from March 15 - November 30. Fin (Balaencptera physalus), 

- 'sci (Ba1iunopttra lxirealu), "and -spemf(Phfsrtr mac~pholui) Whalel are also - - . ',.
seasonally present in New England waters but"are typically found in deeper ofhhOR: 

w""". 

Certain New England waters have also been designated as critical habitat ror the 
Northern right whale (final rule at S9 FR 28793), 'The Great South Channer critical 
habitat is the area bounded.by 41-40' ~4S' W; 41W N1~S' W; 41-:J8' W; and 
42"10' N16r)I' W, The cape Cod ~ay ctibcU,habitat'is the mabounded!iy 42"02,8' 
Nf7(tIO'W; 42"12' NnD-IS' W,; 42;"1%. N?7~' W; 41-46.8' N170-J0' W, ~'on Jhe 
south and eu~ by the inter;ior~, li"ne of.Cape ~ ,~assach~. 

The occurrence of sea turtles in northeastern;;emhoie waters ~ typically' small 
juveniles with the ~ aoondant being the federally threatened klgge~~ (9aretta 
caretta), followed by the federally endangered Kemp'~ ridley (upfdochelys ~mpi) . . 
Loggerhead turtles have beeD fOUM to be relatively loondant off the NortheaSt coast 
(from near NOVII $Folia, Canada 10 Cape lfauC'ras, North Caro!ina). l,ogg~ and 
Kemp's ridleys hive been documenl;ed in water:s as cold as II de~ Centigrade (C), but 
generally migrate north towards New England when water temperatures exceed 16 '" 
degrees C. These species are typically present in New England walers from June 1 -
November 30. Federally endangered leatherback sea turt les (Dermochelys coriacea) are 

- located in New Engl:mdwaters during the warmer months as well:-Whilc leatheJbacks -
are predominantly pelagic, they may occur close to shore, especially when pursuing their 
pre(erredjellyfish prey. Green sea turtles (Chelonia mydas) may also occur sporadically 
in New England waters, but those instances would be rare. . 

Section 7(aX2) of ihe"Endangered Species Act (ESA) of 1973, as amended, 'states that 
each federal agency shall, in consultation with the Secretary. insure thilt any action they 
authorize, (und, or carry out is not likely 10 jeopardize the continued existenCe o( a listed 
species, or result in the destruction or adverse modification of designated critical habitat . 
Any discretionary federal action that may affect a listed species mus(undergo Section 7 
consultation. The NRC is responSible for deteimining jfthe ProPosed project is likelj 'to 
affect listed 5pecies. and for obtaining the concurrence of NMFS with their 
determination. If the NRC determines: that the projoci is '"not likely-to lidverselr affect" 
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any listed lpecies (i.e., when direct or indirect effecu of the proposed project or its 
intefdcpcndcnt aodlor intcnelated actions on Iis!Cd lpecies are expected 10 be 
discountable, insignificant, orcompJetely bencrw::ial) Illd NMFS CO!'ICuta with this 
dctennination, NMFS will reply 10 NRC in a letter thai will convey the concurrence, thus 
completing Section 7 consultation. If the ACOE delennines that the projcci is " likely to 
advel'lCly affeel" any li s!Cd species (i.e., jf any advcrse effeello Iis!Cd lpecies may occur 
as a direct or indirect resull of the proposed action or its intctrelatcd or inlC¢ependent 
actions, and the effccts are not: discoonlable, jnsignificant, or beneficial) or NMFS doelI 
not concur with the NRC's "not likely 10 adveRtly affect" detennination, formal Section 
7 consul tation, resulting in the issuance of a Biological Opinion, may be required. Any 
effects that amount 10 the take of. listed species (defined by the ESA II "10 harass, harm, 
pursue, hUnt, shoot, wound, kill, tnp, capture. or collect, or 10 attemp( 10 engage in any 
aucfa conduct") are not discountable, insignificant, or entirely bcncriCial. Therdore, if 
any take is anticipated. fonnal consultation is required. 

Thank you for your coordination with NMFS regarding this iuue. 1£ you have further 
q~ons regarding this project, pI~ contact Chriscopher 80cIke al 978· 281·9131. 
For more inrormation on the Section 7 process or listed species thai. arc likely 10 be 
praent in Cape Cod DIY. please contact Julie CTOcker il) NMFS Proccctcd Rcsoorccs 
Division at (978)281-9300 -.6530. 

Sincerely, 

o?£.Q .~ Q PcICf D. Colosi 

ce: _ Alicia.Wiliiamson, Project Manager (NRC) 
David Webster, John Nagle (USEPA) 
Michael Bartlett (USFWS) 
Paul Diodati, Jack Schwartz (MADMF) 

Assistanl Regional Administrator 
ror Habitat Conservation 

Susan Snow-Cotter. Todd Callaghan (MACZM) 
Mary Colligan, Julie CTOcker <n.D) 
, ' ,", • I, ' 

. ", 
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. , ..,.. 

Stephen Bethay 

THE COMMONWEAL nt OF MASSACHUSETTS 
EXECUTIVE OFFICE OF EHVlRONI.\Eh'TAL AfF.uRS 

OFACE OF COASlAl ZOKE I.IANAGEIoIEKl 

251 c.u_1 s...l s.AIo lOCI. Bot*,. 1M ~11_4131 
(617) 626-1200 FAX: (617) m'I~_~ 

July 11 ,2006 

Enll:rgy Nuclear Generation 'Company 
Pilgrim Nuclear Power Statinn 
600 Rocky Hill Road 
Plymouth, MA 02360 

RE: CZM FederafConsi:Stem:y Review of the Pilgrim Nuclear Power Station Operating 
License Renewal; Plymouth 

DearMr: Bethay: 

The Massachusetts Office of Coastal Zone Management (CZM) has completed ics review 
oflhe operating license renewal for the Pilgrim Nuclear Power Station, io Plymouth, 

We concur with your certification and find that the activity as proposed is consistent with 
the CZM enforceable.program policies, 

lfthe above·referenced proposal, which has received this concurrence from CZM, is 
modified in any manner otis noted to be having effeets on the coastal :tOne or its uses that a"re 
substantially different than originally proposed, please submit an explanation of the nature of the 
change to this Office pursuant to 30J CMR 21.17 and IS CFR 930.66. 

Thank you for your cooperation with CZM. 

~..,.... - .~-... ---'.- , 

S5C1lB 

Cc: Rani Franovieh., Branch Chief 

Sincerely, 

~'L-Q;; 
Susan 5now-Cotter 
Director 

Branch B, Divison of Licensc Renewal 
U.S. Nuclear RegUlatory Commission, Washington D.C. 20555·0001 

. Jason Burtner, eZM South Shore Regional Coordinator 

..... 0 0 .. _ _ .... 0.. ...... M ....... ... "'. __ .o. .......... ............. toe ..... . " .......... ""." .. ".'HI,," 

o 

, 
-' I 
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Mr. Michael R. Kansler 
President 
Entergy Nuclear Operations, Inc_ 
440 Hamilton Avenue 
,"\lMe Plains, NY 10601 

DecemberS, 2006 

SUBJECT: NOTICE OF AVAIlABILITY OF THE DRAFT PLANT-SPECIFIC 
SUPPLEMENT 29 TO THE GENERIC ENVIRONMENTAL IMPACT 
STATEMENT FOR LICENSE RENEWALOF NUCLEAR PLANTS REGARDING 
PILGRIM NUCLEAR POWER STATION 
(TAC NOS, MC9676) 

Dear Mr. Kansler : 

The U.S. Nuclear Regulatory Commission (NRC) staff has completed the draft plant-specific 
Supplement 29 to NUREG-1437, "Generic Environmental Impact Statement for License 
Renewal of Nuclear Plants (GElS) : regarding the renewal of operating license DPR-35 for an 
additional 20 years of operation for Pilgrim Nuclear PO'Mlr Station. Enclosed is a copy of the 
draft supplement and the associated Federal Register Notice 01 Availab ility_ This nolice advises 
the public thai the draft supplement is publicly available al the NRC Public Documenl Room or 
from the NRC's Agency'Nide Documents Access and Management System (ADAMS). ADAMS 
is accessible from the NRC website at http-lIada!T!SWebsearchnrcgoyidologin htm!, The 
Accession Number for the draft Supplement 29 to the GElS is ML063260173. In addition, the 
Plymouth Public Library, 132 South Street, the Duxbury Free Library, 77 Alden Street, and the 
Kingston Public Library, 6 Green Street. have agreed 10 make the draft supplement available 
for public inspection. 

k; discussed in Section 9 .3 of the draft supplement, the preliminary recommendation of the 
slaff is that the Commission determine thallhe adverse environmental impacts of license 
renewal for the Pilgrim Nuclear Power Station are not so great that preserving the option of 
license renewal for energy planning decision makers would be unreasonable. This 
recommendation is based on: (1) the anaJysis and findings in the GElS; (2) the Environmental 
Report submitted by Entergy Nuclear Operations, Inc_ : (3) consultation wth Federal, State, and 
local agencies; (4) the staff's 0'Ml independent review: and (5) Ihe staff's consideration of public 
comments received during the scoping process_ 
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M. Kam:;ler 

A separa te Notice of Availab ility of the draft Supplementa l Environmental Il11lact Statement will 
be placed in the F&deral Regis/erthrough the U.S . Environmental Protection Agency. II you 
have any questions regarding this matter. please contact the NRC Environmental Project 
Manager, Ms. Alicia Williamson, at 301-415-1878 or bye-mail at arw1@nrc.gov. 

Docket No. 50-293 

Enclosure: 
As stated 

CC wfencl: see ne~t page 

Sincerely, 

IRA! 

Rani L. Franovich. Branch Chief 
Environmental Branch B 
Division of License Renewal 
Office of Nuclear Reactor Regulation 
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M. Kansler ., . 
A separat& Notic& of Ava i labi~ty of too draft Suppl&m&nbl Environm&ntall~ct Statem&nt wil l 
be plol<::&d in th& Fflder.J Regist&rth rough th& U,S. Enwonm&ntal Prot&ction Ag&ncy, II you 
haVEI any questions regarding this matter, please contact the NRC Environmental Project 
Manager. Ms Alida Williamson, at 301-415-1878 Or bye-mail at aiW1@nrcgov_ 

Dock&t Nos, 50-293 

Enclosur&: 
A$ stated 

cc wlend: See next page 

DISTRIBUTION: Se& ne~t pag& 

AOAMS A.;cession Nos: 
1. Letter wSvc List , FRN: ML063410493 

Sin<::&re~. 

Rani L. Franovich. Branch Chief 
Enw onmental Branch B 
Division of license Renewal 
Otroce of Nuclear Reactor Regulation 

2. "G&n&ric Environm&ntall~ct Stat&m&nt for License R&n&wal of Nudear Plants, 
Supplement 29": ML063260173 
3 . Pkg: ML063410526 
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UNITED STATES NUCLEAR REGULATORY COMMISSION 

ENTERGY NUCLEAR OPERATIONS INC 

PILGRIM NUCLEAR POWER STATION 

7590-01-P 

NOTICE OF AVAILABILITY OF THE DRAFT SUPPLEMENT 29 TO THE GENERIC 

ENVIRONMENTAl IMPACT STATEMENT FOR LICENSE RENEWAl OF NUCLEAR PLANTS 

AND PUBLIC MEETING FOR THE LICENSE RENEWAL OF 

PILGRIM NUCLEAR POWER STAlION 

POCKET NO, 50-293 

Notice is hereby given that the U,S, Nuclear Regulatory Commission (NRC, 

Comrrission) has published a draft plant-speeific supplement to the Generic Environmental 

lrTp3ct Statement for Lic(!nse Renewal of Nuclear Plants (GElS), NUREG-1437, regarding the 

renewal of operating license DPR-35 lor an add~ional 20 years of operation for Ihe Pilgrim 

Nuclear Power Station (Pilgrim)_ Pilgrim is located on the western shore of Cape Cod in the 

To'M1 of Plymouth, Plymouth County, Massachusetts. It is 38 rriles southeast of Boston, 

Massachusetts, and 44 rriles east of Providence, Rhode Island, Possible alternatives to the 

proposed action (license renewal) include no action and reasonable alternative energy sources, 

The draft Supplement 29 to the GElS is publicly available at the NRC Public Document 

Room (PDR) , located at One WMe Flint North, 11555 Rockville Pike, Rockville, Maryland, 

20852, or from the NRC's Agencywide Documents Access and Management System (ADAMS). 

The ADAMS Public Electronic Reading Room is aco::essible at 

http- ' /;!damS'll!£lOOear<;b,D£«goWdologiD,htm, The Accession Nurrber lor the draft Supplement 

29 to the GElS is ML063260173. Persons who do not have access to ADAMS, or who 

encounter problems in aco::essing the documents located in ADAMS, should contact the NRC's 
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POR referenC<:! staff by telephoone at 1-800-397-4209, or 301-415-4737, or by e-mail at 

pdr@nrc.QOv. In addition, the Plymouth Public Library, 132 South Street: Duxbury Free Library, 

n Alden Street; and the Kingston Public Library , 6 Green Street, has agreed to make the draft 

supplement to the GElS avai~ble for public inspection. 

Any interested party may subm~ comments on the draft supplement to the GElS for 

consideration by the NRC staff. To be certain of consideration, comments on the draft 

supplement to the GElS and the proposed action must be reooived by February 28. 2007. 

Comments received after the due date .... iII be considered if it is practical 10 do so, but the NRC 

staff is able to assure consideration only for comments received on or before this date. Written 

comments on the draft supplement to the GElS Should be sent to : Chief. Rules and Directives 

Branch, Division of Adrrinistrative Services, Office of Administration, Mail Stop T -6059, 

U.S. Nuclear Regulatory Commission, Washington. DC, 20555-0001 . 

Comments may be hand-delivered to the NRC at 11545 Rockville Pike. Room T -6059, 

Rockville, Maryland, betoMlen 7:30 a.m. and 4 :15 p.m. on Federal workdaY5. Electronic 

comments may be submitted to the NRC by e·mail at PiklrimEIS@mc.gov. All comments 

received by the Convnission. inctuding those made by Federal. State. loeal agencies. Native 

American Tribes. or other interested persons. ~I be made available electronically at the 

COmrrission·s POR in Rockville , Maryland, and through ADAMS. 

The NRC staff"";l1 hold a pl.Jblic meeting to present an overview of the draft 

~ant-specific supplement to the GElS and to accept public corrrnents on the document. The 

pl.Jblic meeting"";l1 be hekl on January 24. 2007. at tile Radisson Plymouth Harbor Ballroom. 

180 Water Street. Plymouth. Massachusetts 02360. There viII be iw:) sessions to 

accorrmodate interested parties . The first session will convene at I :30 p.m. and will continue 

until 4:30 p.m .. as necessary. The second session will convene at 7:00 p.m. with a repeat of 

the overview portions of the meetilg and will continue until 10:00 p.m .. as necessary Both 
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meetings will be transcribed and v.ill include: (1) a presentation of the contents of the draft 

planl-spe:;ific supplement to the GElS, and (2) the opportunity for interested government 

agencies, organi;;:alions, and individuals to provide comments on the draft report Add~ionally. 

the NRC staff will hosl informal discussions one hour prior to Ihe start of each session at the 

same location. No comments on the draft supplement to the GElS will be accepted during the 

informal discussions_ To be considered, comments must be provided either at the transcribed 

public meeting or in writing. Persons may pre-register to attend or present oral comments at 

the meeting by contacting Ms. Alicia Williamson. the NRC Environmental Project Manager at 

1-800-363-5642, extension 1878, or bye-mail at PilgrimEIS@nrc.CQv, no later than Jar'tUary 17, 

2007, Members of the public may also register to provide oral comments within 15 rrinutes of 

the start of each session, Individual, oral comments may be lim~ed by the ome available, 

dependin~ on the number of persons who register. If special equipment or accolTITIOdations 

are needed to attend or present information at the public meeting, the need should be brought 

to Ms. Aida Williamson attention no later than January 10,2007, to provide the NRC staff 

adequate notice to deterrrine l'Itlether the request can be accommodated. 

FOR FURTHER INFORMATION, CONTACT: Ms. Alicia Wi lliamson, Environmental 

Branch B, DiviSion of License Renewal, Office of Nuclear Reactor Regulation, U.S. Nuclear 

Regulatory Comrrission, Mail Stop 0.11 Fl, Washington, DC, 20555.-0001 . Ms. Alicia 

Williamsen may be contacted at the aforementioned telephone nUnDer or e-mail address. 

Dated at Rockville , Maryland, this 8th day of December, 2007. 

FOR THE NUCLEAR REGULATORY COMMISSION 

IRA! 

Robert Schaaf, Acting Branch Chief 
Environmental Branch B 
Division of License Renewal 
Office of Nuclear Reactor Regulation 
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Letter 10 M. Kansler from R, Franovich dated December 8 2006 

SU BJECT: NOTICE OF AVAILABILITY OF THE DRAFT PlANT·SPECIFIC SUPPLEMENT 29 
TO THE GENERIC ENVIRONMENTAL IMPACT STATEMENT FOR LICENSE 
RENEWAL OF NUCLEAR PlANTS REGARDING PILGRIM NUCLEAR POWER 
STATION (TAC NOS. MC9676) 

OISTRIBUTION' 

Email: 
F. Gi l esp;e I P.T. Kuo (RidsNrrm) 
R. Franovich 
A. Williamson 
A. Mulins 
C. Jaoob$ 
R. Errch 
B. Hurley 
R. Franovich 
E. Benner 
R. Schaaf 
R. Subbaratnam 
J . Shea 
R. POIlOlIl 
W. Raymond 
C. Welch 
OPA (RidsOpaMail) 
D. Melnlyfe, OPA 
N. Sheehan, RI 
OGC (RidsOGCMaiIRoom) 
S. Utlal , OGC 
DLRlREBB 
john.szeligol'oSki@earthtech,oom 
bobbie.hurley@earthleeh.eom 
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Pilgrim Nuclear PoVl(!( Station 

Mr. Gary J. Taylor 
Chief Executive OffICer 
Entergy Operalions 
1340 Echelon Parkway 
Jackson. MS 39213 

Mr. John T. Herron 
Sr. VP and Chief Operaling Officer 
Enlergy Nuclear Operalions. lnc. 
440 Hamilton Avenue 
Wl~e Plains. NY 10601 

Mr. Christopher Sctl'MHZ 

VICe Presidenl , Operations Support 
Entergy Nuclear Operations. Inc. 
440 Hamilton Avenue 
Wl~e Plains. NY 10601 

Mr. Michael A. Balduzzi 
S~e VICe President 
Entergy Nuclear Operations, lnc. 
Pilgrim Nuclear POVl(!r Station 
600 Rocky Hill Road 
Plymouth, MA02360-5508 

Mr. Kevin H. Bronson 
General Manager. Plant Operations 
Entergy Nuclear Operations. Inc. 
Pilgrim Nuctear PO\W( Station 
600 Rocky Hill Road 
Plymouth, MA 02360-5508 

Mr. Stephen J. Bethay 
Director. Nuclear Safety Assurance 
Entergy Nuclear Operations, lnc. 
Pilgrim Nuclear PoVl(!( Station 
600 Rocky Hill Road 
Plymouth, MA02360-5508 

Mr. Oscar Limpias 
Vice President. Engineering 
Entergy Nuclear Operations. Inc. 
440 Hamilton Avenue 
Wl~e Plains, NY 10601 

Mr. John F. McCann 
Drector, Licensing 
Enlergy Nuclear Operations, Inc. 
440 HarrWion Avenue 
'w·Me Plains. NY 10601 

Ms. Char~ne D. Farson 
Manager. Licensing 
Enlergy Nuclear Operations. Inc. 
440 HarrWion Avenue 
Wh~e Plains. NY 10601 

Mr. Mk:hael J. Colomb 
Director of Oversight 
Entergy Nuclear Operations. Inc. 
440 HarrWion Avenue 
WMe Plains. NY 10601 

Mr. Bryan S. Ford 
Manager. Licensing 
Entergy Nuctear Operations, Inc. 
Pilgrim Nuclear Power Station 
600 Rocky H~I Road 
Plymouth, MA 02360-5508 

Assistant General Counsel 
Entergy Nuclear Operations. Inc. 
440 HarrWion Avenue 
WMe Plains, NY 10601 

Mr. James H. Sniezek 
5486 Nithsda~ Drive 
Salisbury, MD21801·2490 

Mr. Mk:hael D. Lyster 
5931 Barclay Lane 
Naples. FL 34110-7306 

Mr. Garrett D. Edwards 
814Waverly Road 
Kennell Square. PA 19348 
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Pilgrim Nuclear Power Station 

Mr. James Ross 
Nuclear Energy Institute 
17761 Street, NW, Suite 400 
Washington. DC 20006-3708 

Regional Administrator. Region I 
U. S . Nuclear Regulatory Commission 
475 Allendale Road 
King of Prussia, PA 19406-1415 

Senior Resident Inspector 
U. S. Nuclear Regulatory Commission 
Pilgrim Nuclear Power Station 
Post Office Box 867 
Plymouth. MA 02360 

Chairman. Board of Selectmen 
11 linooln Street 
Plymouth, MA 02360 

Chairman 
Nuclear Matters Committee 
T01Mll-iall 
11 linooln Street 
Plymouth, MA 02360 

Chairman. Duxbury Board of Selectmen 
T01Ml Hall 
878 Tremont Street 
Duxbury. MA 02332 

Plymouth Public library 
Attn: Ms. Dinah O'Brien 
132 South Street 
Plymouth. MA 02360 

Duxbury Free library 
Attn: Mr. David Murphy 
77 Alden Street 
Duxbury. MA 02332 

Kingston Public library 
6 Green Street 
Kingston, MA 02364 
Attn ; librarian Susan Olin 

-2-

Mark Sylvia 
T01Ml Manager 
T01Ml of Plymouth 
11 lincoln St 
Plymouth. MA 02360 

Ms. Mary Lampert 
Duxbury Nuclear Advisory Committee 
148 Washington Street 
Duxbury. MA 02332 

Office of the Attorney General 
One Ashburton Place 
20th Floor 
Boston, MA 02108 

Diane Curran. Esq. 
Harmon. Curran. Spielberg 
& Eisenberg, L.L.P. 
1726 M Street. NW .. Suite 600 
Washington. DC 20036 

Matthew Brock. Esq. 
Assistant Attorney General 
Office of the Massachusetts Attorney 

General 
Environmental Protection DiviSion 
One Ashburton Place. Room 1813 
Boston. MA021Q8.-1598 

Ms. Shelia Hollis 
Suite 700 
1667 K Street , NW 
Washington. DC 20006 

Ms. Molly Barlett 
52 Crooked Lane 
Duxbury. MA 02332 

David R. Le'Nis, Esq. 
Paul A. Gaukler. Esq. 
Pillsbury Winthrop Shaw Pittman LLP 
2300 N Street. N.W . 
Washington, DC 20037-1128 
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U.S. Environmental Protection Agency 
Office of Federal Activities 
NEPA Compliance Division 
EIS Filing Secti"n 
Ariel Rios Build ing (South Oval lobby) 
Mail Code 2252·A, Room 7241 
1200 Pennsylvania Avenue, NW 
Washington, DC 20460 

December 8, 2006 

SUBJECT: NonCE OF AVAIlABILITY OF THE DRAFT PlANT-SPECIFIC 
SUPPLEMENT 29 TO THE GENERIC ENVIRONMENTAL IMPACT 
STATEMENT FOR LICENSE RENEWAL OF NUCLEAR PlANTS REGARDING 
PILGRIM NUCLEAR POWER STATION 

Dear Sir or Madam: 

The following documents are enclosed for official filing with the U.S . Environmental Protection 
Agency: 

1. Five copies of the draft Supplement 29 to NUREG-1 437. 'Generic Environmental 
lJ1'llact Statement for License Renewal of Nuclear Plants (GElS)." regarding the 
license renewal of Pilgrim Nuclear Power Station. 

2. Five copies of the U.S. Nuclear Regulatory COnYT1ission's (NRC's) distribution list 
for the draft Supplement 29 to NUREG-1437. 

Simultaneously with this filing. a copy of the 
Federal and State agencies. industry 

of this 

29 is being mailed to interested 
, and member!; of the public. 

" Number for the draft Supplement 
";'b",;"; that the public comment period for the draft 
r 28, 2007. 



Appendix E

NUREG-1437, Supplement 29 E-30 July 2007

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

NRC-Pilgrim's Final Supplemental 
 Environmental Impact Statement

Exhibit No. NRC000002 
Pilgrim LR Proceeding 
50-293-LR, 06-848-02-LR

-,-
If further information is required, please contact the NRC Environmental Project Manager, 
Ms_ Alicia Will iamson at 301-415-1878 or bye-mail at arwl@nrc.aoy. 

Docket No. 5(}.293 

Enclosures: 
Ni. stated 

cc wlencls: See next page 

Sincerely. 

IRA! 

Rani l_ Franovich. Branch Chief 
Environmental Branch B 
Division of License Renewal 
Office of Nuclear Reactor Regulation 
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If further information is required, please contact the NRC Environmental Project Manager, 
Ms. Alicia Williamson al 301-415-1878 or by a-rnail al a!Wl@on;:.gov. 

Docket No. 50-293 

Enclosures: 
As stated 

cc wlencls: See next page 

DISTRIBUTION : See next page 

ADAMS Accession nos.: 
1. Letter to EPA: Ml.063410331 

Sincerely, 

IRA! 

Rani L. Franovich, Branch Chief 
Environmental Brnnch B 
Division of License Renewal 
Office of Nl.lclear Reactor Regulation 

2. Draft Supplement 2910 NUREG-1437, ' Generic Environmenlallmpact Statement for 
License Renewal of Nuclear Plants:: ML063260173 
3. Package: ML063410326 

OFFICE DlR:LA DLR:REBB:PM OGC DLR:REB8:8C 

NAME IKing A. Williamson S . Uttal Robert Schaal for 
R. Franovich 

DATE 12106/06 lV05I06 12108106 12 108/06 

OFFICIAL RECORD COPY 
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Memo to U.S. Environmental Protection Agency from R. Franovich dated December 8. 2006 

SUBJECT: NOTICE OF AVAILABILITY OF THE DRAFT PLANT-SPECIFIC 

HARDCOPY 
DLR R/F 

E-MAIL 

SUPPLEMENT 29 TO THE GENERIC ENVIRONMENTAL IMPACT 
STATEMENT FOR LICENSE RENEWAL OF NUCLEAR PLANTS REGARDING 
PILGRIM NUCLEAR POWER STATION 

P.T. Kuo (RidsNrrDlr) 
R. Franovich 
A. Williamson 
A. Mullins 
C. Jacobs 
R. Em::h 
B. Hurley 
R. Franovich 
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Peter D. Colosi 
Assistant Regional Administrator 

for Habitat Conservation 
National Marine Fisheries Service 
Northeast Regional Office 
One Blackburn Drive 
Gloucester, MA 01930-2237 

DeceniberS,2006 

SUBJECT: BIOLOGICAL ASSESSMENT AND ESSENTIAL FISH HABITAT ASSESSMENT 
FOR LICENSE RENEWAL OF PILGRIM NUCLEAR POWER STATION 
(T AC NO. MC9676) 

Dear Mr. Colosi' 

The U.S. Nuclear Regulatory Commission (NRC) staff has co"""leted the enclosed draft 
Supplement 29 to NUREG-1437, ' Generic Environmenlallmpacl Sta tement for License 
Renewal of Nuclear Plants- (GElS), to evaluate the proposed renewal of the Pilgrim Nuclear 
Power Station (Pilgrim) operating license for a period of an additional 20 years. In accordance 
with the Endangered Species Act of 1973. as amended, the NRC's Biological Assessment (SA.) 
for license renewal of Pilgrim is included in Appendix E of the enclosed draft Supplemental 
Envi ronmental Impact Statement (S EIS). Also. in accordance with the Magnuson-Stevens 
Fishery Conservation and Management Act, the NRC is requesting initiation of an Essential 
Fish Habitat (EFH) consultation regarding this proposed action of license renewal . The NRC's 
EFH Assessment for license renewal of Pilgrim is also in Appendix E of the enclosed draft 
SEIS. 

Pilgrim is located on the 'Mlstern srore of Cape Cod Bay in the Town of Plymouth. Plymouth 
County, Massachusetts. Pilgrim is equipped with a once-through heat dissipation system that 
withdraws cooling water from and discharges it to Cape Cod Bay. Seawater for cooling and 
service water is withdrav.n from Cape Cod Bay via an embayment formed by two breakwaters. 
After circulating through the condensers, cool ing water is returned to Cape Cod Bay via a 
discharge channel immediately adjacent to the intake embayment. 

The NRC staff identified a total of 10 aquatic Federally listed endangered, threatened, or 
candidate species of concern having the potential to be present in the vicinity of Pilgrim and its 
associated transmission line right-of-way. The evaluation in the SA. concludes that the 
proposed action 'M)uld have no effect on any of the 10 Federally listed species. 

As described in the EFH Assessment. the NRC staff identified 32 species that have EFH 
designated in the vicinity of Pilgrim. The evaluation in the EFH Assessment concludes a 
minimal adverse effect on EFH for 17 species, a less than substantial adverse effect on EFH for 
8 species. and a substantial adverse effect on EFH for 7 species. The NRC staff has 
determined that continued operation of the Pilgrim cooling system, with its existing mitigation 
measures, is expected to have an overall minimal adverse effect on EFH within the Cape Cod 
Bay ecosystem. 
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P. Colosi -,-
We are requesting your concurrence y,!th our determina~on in the SA and conclusion of the 
Section 7 consultation. We are also requesting in~i ation of an EFH consultation. In reaching 
our conclusion. the NRC staff relied on informa~on provided by the applicant. on research 
performed by NRC staff , informa~on from the Fish and Wildlife Service, and on information 
from National Marine Fisheries Service. If you have any quest ions regarding the enclosed draft 
SEIS. the SA or EFH Assessment in Appendix E of the SEIS. or the staff's request, please 
contact Ms. Alicia Williamson. Environmental Project Manager. at 301-415-1878 or bye-mail at 
aIW1@nrcgov. 

Docket No. 50-293 

Enclosure: 
As staled 

ec wlend: See next page 

Sincerely, 

/RAJ 

Pao-Tsin Kuo. Acting Director 
Division of License Renewal 
Office of Nuclear Reactor Regulation 
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P. Colosi ~ 2~ 

We are requesting your concurrence with our determina~on in the BA and conclusion of the 
Section 7 consultation. We are also requesting initiation of an EfH consu~ation. In reaching 
our conclusion, the NRC staff relied on information provided by the applicant, on research 
performed by NRC staff. information from the Fish and Wildlife Service. and on information 
from National Marine Fisheries Service . If you have any questions regarding the enclosed draft 
SEIS , the BA or EFH Assessment in Appendix E of the SEIS, or the staffs request, please 
contact Ms. Alicia Williamson. Environmental Project Manager. at 301-415-1878 or bye-mail at 
trwl@nrc.gov 

Sincerely, 

IRAJ 

Pao-Tsin Kuo. Acting Director 
DiviSion of License Renewal 
Office of Nuclear Reactor Regulation 

Docket No. 50-293 

Enclosure: 
As stated 

cc wlend; See next page 
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General Manager. Plant Operations 
Entergy Nuclear Operations, Inc. 
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Plymouth, MA 02360-5508 

Mr. Oscar Limpias 
Vice President, Engineering 
Entergy Nuclear Operations,lnc 
440 Hamilton Avenue 
White Plains, NY 10601 

Mr. John F. McCann 
Director, licensing 
Entergy Nuclear Operations, Inc. 
440 Hamilton Avenue 
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Manager, Licensing 
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440 Hamilton Avenue 
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Manager, Licensing 
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1726 M street, NW., Suite 600 
Washington, DC 20036 

Matthew Brock, Esq. 
Assistant Attorney General 
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Dr. PlIO·Tsin Kuo. Acting Dil"l'CtOT 
Division of License Renewal 
Offiee of Nuclear Reactor Regulation 
U.S. Nuclear Regulator Commission 
Washington. DC 20555-0001 

Dear Dr. Kuo: 

UNIf£D ST"TIS D£PARTMfNTO' COMMERCE NtIIonol 0. __ At ...... phone _.11.,. .... "' ___ ls.tl'IVa 

~lfI[_ ---_ ....... 01 ....... 

J/IN 23 i:001 

11K! National M:trine Fishelies Service (NMFS) has reviewre the Oc:nc1ic En viron ..... ntal 
Imp.xt Statemmt (GElS) Suppicment 29 and El.scntial Fish Habitat (EfH) aucument 
regarding the: J'1"OI>O#d renewal of the openting license for the; Pilgrim Nuclear Power 
Station in Plymouth. MA. The proposed lICtion by the US Nuclear RCllllatory 
Commission (NRC) is to renew tile: openti"!: licen.., (or the (x ility. with 1"10 physical 
Dller.:tlions or comlruction proposed. The M:J.lIIlI$OIIoSlCvens Fishery ConscrvDlion and 
Manage ..... nt Ace (MSA) and the: Fish and Wildlife Coordirllltion Ace (FWCA) require 
fedcnl agencies toconsuh with one anothcron projects such as this. As sutre in your 
December 8, 2006 IClter, the NRC is requesling initiMion of EFU consultation with 
NMFS. 

Bt>SCd on oorreview of the GElS. NMFS concurs with the NRCs detennination that 
IIdverse imp.x1S on living m";ne resources and h~bitall will e<;Cur as a result 01 the 
operation of the; (""ility. Specific issues of concern inclutk lhe impingemenl and 
entrainment offishery resources resulting from the intake of water for cooling pu rposes 
IS W(: lI asthe discharge of healed effluent into Cape Cod Bay: The GElS "aleS that 
opeTllti onal impacts will result in adverse crr«l5to winter " ounder (Pstud(lplturDtltcfts 
nmuicamu) and rainbow s ..... lt (OSmtIllS III0rd=). Funhennore. tile NRC Slates [hat 
additional mitigation for the cooling s)'Stem compo;mc:nts and operations may fun her 
reduce impingement and entrainml'nt impactJ. 

We nQle the NRC's position that opeTIIlionaL .clivities inc luding the inl.ake of cooling 
water, lhe discharge of-he.ted emlK:nt. and/or miligalion condillons are under lhe role 
aulhority of Ihe US Environmenlal Prote<;tion Agency (EPA) through their Nntional 
Pollutant Discharge Elimination System (NPDES) pennil1ing prco;en, pursuant to 
Section 316(a)(b) oflhe Federal Clean Water ACI. As such, the NRC does IlOl inlend 10 
incorpOT1lle any miligation conditions 10 o((so:\ :mp.ctl on NMFS II\lSI resources. As 
notre withll! Ihe GElS, tile EPA is c~rre'"!tly in the procen of developing D de~ion 
document '(Or,the reissu. nce of the NPDES pennil. Bod! on this inf0fTl"l4tion, NMFS has 
detennined that our issues of eonccrn H:lative to living marine resourees and EFH would 
be most appropriately addres.sed through Lhe EPA's NPOES pennit renewal process. As 
such. NMFS will not be providing the NRC with EFH conscrvlllion recornmend:ltions 
regarding the License Re.iewaJ forlile Pil&nm Nuclear POwer Planl. Rather, NMFS wil!.. ;;;;;:,.,. 

. (~ 
~ 
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perform a detailed review of the proposed project within the NPOES permit renewal 
process and potentiully provide EFH conservation rccommcndalions at that time. 

Although NMFS is concluding the EFH consultation without providing con~rva!ion 
recommendations. we strongly encourage the NRC to continue to charactcrize and 
evaluate impacts on EFH and othcr living marinc resources as part of ils National 
Environmental Policy Act TCview process. Plea~ note that these comments refer to the 
NRC's consultation with NMFS relative to the MSA and the FWCA. Comments relative 
to the Section 7 Endangered Spe.:;ies Act consultation will be provided by NMFS 
Protected Resources Division under separate cover. Should you have quest ions regarding 
these comments. please contact Christopher Boelke at (978) 281-9131. Thank you for 
your continued coordination with our agency on this important project. 

Cc: David Webster, US EPA 
John Nagle. US EPA 
Alicia Williamson, NRC 
Colligan. Crocker, PRO 

Sincerely. 

/JACfIs,.' \l-. , 
Peler D. Colosi, Jr. 
Assistant Regional Administrator 

for Habitat Conservation 

.- .-- .. .. -
.~ .. ,,~,,~ ..... ,~, .. . ~'"' .. "".'~.-' 
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February 8. 2007 

Rani Fl'1lnovich 
Branch Chid 

The Commonwealth of Massachusetts 
Wi lli:l.m Fr:mcis Galvin, Secretary of the Commonweal th 

MaS$achU$e1tS Histori cal Commi~ion 

Envirolllllcntal Braneh B 
Division of Ucense Renewal 
OfflC'e of Nuclear/ Reactor Regulation 
Washington. D.C. 20555-0001 

RE: Pil&ri~UClear Power Station Li«nse Renewal Application, Plymouth, MA. MHC 

"RC~L 
, 

~ar Ms. Fl1Inovich: 

Thank you for $ubmining information to the Massachusens HiStorical Commis.sion (MHO 
regarding the proposed project referenced above . Staff of the MHC have review«llhe 
information submi tted by the U.S. Nuclear Regulatory Commis.sion (NRC) and have the 
fol lowing tommenlS. 

MHC ~""Sl$ !haVi!eflRC mod.if.x!!\ejr finding of "no hiStoric propenics affected·· (36 CFR 
BOO.4(dXI», by. ipilic3!-i.rig th3t _t!,is finding.is .cont in~nt on NRC condiTioning the relitensing. 
The NRC should ~uire as a n:,licensing tondillon that if post-licen$e rencwallalld dislurbance or 
new conSlruction is proposed. tllen project plans will be provided co the MHC for review. 
comment. and consultation in accordance wi1h 36 CFR BOO. 

These comments are offem:l to assist in compliance with Secti on 106 of ille Nalional Historic 
Preservation Ac! of !966, as amended (36 CFR 800) and Masuchuileus General Laws. Chapler 9. 
Sections 26-27C (950 CMR 71)_ If you have any questions concern ing this review. please feel 
free 10 COnlaC! Gregory R. Dubell. at this office. 

Sincerely. 

~.j~ 
Brona Simon 
StDte Ilisioric Preservalion Officer 
E.x«ulive Director 
Manachusens Historical Coml;(,'inion 

xe: Cheryl Andrews:~1;l11)3i~\r~PO. W:rQ~(A) 
Plymou1h HiStorical Commission 

\. \' . .. .-

220 Morr'-Y BouJrvard. Basion. M:usachu$Cus 02125 
(6Jn 727-8470 · F:u:: (6Jn 727-5 128 . 

www.5«.~lat.,.m~. u"mhc:: 

' .. :. ~. 
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May 30, 1JX)7 

Stepllen J. Belhay 

The Commonwealth. of Massachusetts 
William Francis Galvin, Secrewy of the Commonwnlth 

Muudl\lKtu Historical Commiuion 

Director, Nuclear Auwment 
Entergy Nuclear Opcnuons Inc. 
Pilgrim Nuclear Power Sutlon 
600 Rocky Hill Rd 
Plymouth, MA 02360 

RE: Pilgrim Nuclear Po~er Slation, Plymouth, MA. MHC _RC.36661. 

Dear Mr. Berh.ty: 

TtwIk you for your Inquiry to the MasW:huWu Historial Convnission eooceming MHC's 
cornmenlS to the Nuclear I«gulalOfy Conunission concerning thl: propo$eI!i license n:tlCWlII 
application. MIlC commenled on Februlry 8, 2O(J1, IIw If fUlure land disturbance or \"leW 
COD&lJ\I(:tion were proposed, thaI projOCt plan.$ be submitted to this office for review and 
comment, consistent with 36 CFR 800. 

The procedmes establis~d uo<le-!" 36 Cl'R 800 are the responsibility of ltlc NRC MHC, &Ii ttlc 
~ of ~ State H[stpric:. Preservation Offioer {SHPO) is a COMulling party. MHC is 1101 yet 
inforrilc4 Of"NRCs determination in li,htOf~e's p)mmem. Please contaCllhe me . 
iej ardini the" SWu$ of their rey:icw.11 is especi"i lly advised thaI you provide.~ copy of any 
commenlS to MHC Ilso 10 the NRC, IS all detennin~ tioos imdu these environ menial review 
procedures are the NRC's ·relponsibilitY. . - . 

The ~es ~b.lI$Iled:u ~tergy ~uri EN-EV-12l (Cu1tura! Rewurt:elI .~otec.ti!lft 
Plan) and EN-E.V- j U (Environmental Reviews a~ Evalultia,ls) are,not ~~C'!' Yfi.tJ:I ¥ Cl'R 
800. MHC ~ th,Il p~ ~tiYili~ inyolving ~~ di~urb~ Of·~i.f!.~.1 oH~l ities 
are reviewed ~y ~}n-~OI!~ .S~~ ~.~~n~. Remptl1Jj,v~c(S~) .. whQ.lJ'RY .0!".r:naY not 
decide to notify the SHPO and thCre" is no menllon o(Tnbal Historic Preservation orrtctn 
(THPOs). MHC c.nl\()I:uetermme where the WProleCted Pence Area" containln'rtlle wpowcr bIO/:( ' 
uu" ~y be in rell~icn:a t~ ~ p'1Ope.rt)' boynda{i~ but the procedll~S prapose to u,c1ude.IlllY 
~ilironmenul revie";. I?f. ,u.~~s in this prea: Sev.trJ.I of the.procedures.that do requin: 
D~rlCation oflhe'SHPO are reactive n.ther Ih~ proactive, ':IId.lI\I>: ~w: ~ftet I project has 
lJ~y procwled. Responsibility for cIetennlnin& whether or nOl proposed ac(ivilies may affcct 
silnificanl c'uhunl resources o r inay be wilhin areas tliat may cbnlain signifiunt but &Ii yel 
unidentified cul tural resources appc.at$ 10 be the purview of tha SER iUId other employees. Yet 
!here ~ no indicalion these ind[vidlDls!pUt the 5,ecrewy ofInlerio( , Ptofessional Qualifications 
Standards {36 CFR Part 6 1~ not" have th6 requisite regional professiqoal e.r.perience in New 
&:~nd IRObaeology '(e ., . 950 CMR 7O.10}. T!ie"aod dislufbancc.enviromnental review form" 
is not.~ua[e to the task becawe in New t::uglahd U"Chleological sites are "typically buried and 
have no obvious 5urface.indications. '. . . 

220 Meuisse)' Boulevard, BonoR; Ma.ssachwecrs 02125 
(6tn 727·8470· Fax: (61n 727·5128 

www.soc;.lt~l~.lTla:uslmhc 

,.'" 
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MHC rce£)mmendJ conlultation with NRC to further "refine YOllr in-h<Ju$C pllMillg prccedures to 
be corui$tent with 36 CPR BOO, to iroc lude SHPO and THl'O n«lfI~atio D s of proposed 
undenakiogs early in the planning stage, to consult with the SHPO, THPOs, a.nd other consulting 
parties on the need Ind scope of ilny idenrlflcltion 5utVey that may be needed, 10 £Ylluatd the 
results of AlfV(:y findin, .. 10 IPply the Criteril Orad~ effect, 10 con$ulton (el$ible aitemati 'lQ' 
10 adverse eifects.1llJd 10 develop plans as p:lrt of an agreement document ootliDiDg how the 
undenaldng will be implemented to Llice inlo account the results ofltlc consultation. Unexpected 
discoverie$ are treated in ilCCotdance with 36 CFR 800.13. Dls~overies of hUIIl1ll remains are 
treated In Icconanee wilh the Massachusecu Unmarked Burial Law (MUBL) (Munchll$ens 
General laws, Chl pur 38, 5«tion 6; ChaplCf 9, Section 26A and 27C; and, Chapter 7. Section 
38A; . Uas l mended). A (:act iheel on the MUBL C3n be found I I 
bllp:f{www.sec.sljUe.ma·usJmhclmhcpdfJkn4.pdf. 

These comments are provided [0 assist In compliance with Section 106 of the National Historic 
Pre$e1Villion Act of 1966 a5 .mended (36 CFR ROO). Please contlCt Edward L BeJllfyou!lave 
any immediate qUC$t;ollll collcemillt:: these commenu. 

Sincerely, • 

~S-~ 
BrOllI Simon 
St~k: ffutorlc Preservation Officer 
Executive Director 
Masuchuseus Historicil Conuniuioll 

= 
RaIli franovich. NRC 
UW'I Dean, ACHE' 
Cheryl Andrews-Maltais, THPO, WTOH(A) 

,. 

.. 

P.", 

TOT~ P.B3 
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Biological Assessment of the Potential Effects on Endangered or
Threatened Species from the Proposed License Renewal for the

Pilgrim Nuclear Power Station

1.0 Introduction

The U.S. Nuclear Regulatory Commission (NRC) issues operating licenses (OLs) for domestic
nuclear power plants in accordance with the provisions of the Atomic Energy Act of 1954, as
amended, and NRC implementing regulations.  The purpose and need for this proposed action
(renewal of the OL for Pilgrim Nuclear Power Station [PNPS]) is to provide an option that
permits electric power generation to continue beyond the term of the current nuclear power
plant OL.  This would allow future electric generating needs to be met, if the operator and State
regulatory agencies pursue that option.

The NRC is reviewing an application submitted by Entergy Nuclear Operations, Inc. (Entergy)
for the renewal of OL DPR-35 for PNPS for 20 years beyond the current OL expiration date. 
Entergy has prepared an Environmental Report (ER) as part of its application for the renewal of
the PNPS OL.  The ER (Entergy 2006) addressed the requirements of the following NRC
regulations:

� Title 10, Energy, Code of Federal Regulations (CFR) Part 54, “Requirements for 
Renewal of Operating Licenses for Nuclear Power Plants,” Section 54.23, Contents of 
application – environmental information (10 CFR 54.23).

� Title 10, Energy, CFR Part 51, “Environmental Protection Regulations for Domestic 
Licensing and Related Regulatory Functions,” Section 51.53, Postconstruction 
environmental reports, Subsection 51.53(C), OL renewal stage [10 CFR 51.53(C)].

� Title 10, Energy, CFR Part 51, “Environmental Protection Regulations for Domestic 
Licensing and Related Regulatory Functions,” Section 51.45, Environmental reports – 
general requirements (10 CFR 51.45).

In addition, the ER addressed the underlying intent of the National Environmental Policy Act of
1969, as amended (NEPA), 42 USC 4321 et seq., and followed the guidance of Supplement 1
to Regulatory Guide 4.2 – Preparation of Supplemental Environmental Reports for Applications
to Renew Nuclear Power Plant Operating Licenses.  In the ER, Entergy analyzed the
environmental impacts associated with the proposed license renewal action, considered
alternatives to the proposed action, and evaluated mitigation measures for reducing adverse
environmental effects.  The NRC is using the ER and other information as the basis for a 
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Supplemental Environmental Impact Statement, a plant-specific supplement to the Generic
Environmental Impact Statement for License Renewal of Nuclear Power Plants, NUREG-1437.

This biological assessment examines the potential effects of the continued operation of PNPS
on ten Federally listed species that could occur within the PNPS site or near the site.  This
consultation is pursuant to Section 7(e)(2) of the Endangered Species Act of 1973, as amended
(ESA).

In a letter dated April 25, 2006, the NRC staff requested that the National Marine Fisheries
Service (NMFS) provide lists of Federally listed endangered or threatened species and
information on protected, proposed, and candidate species, as well as any designated critical
habitat, that may be in the vicinity of PNPS (NRC 2006).  The project area is defined as the
PNPS site, adjacent areas of Cape Cod Bay, and approximately 7.2 miles (mi) of transmission
line right-of-way (ROW).  Cape Cod Bay serves as the source of cooling water for the power
station.  In a letter from the NMFS (NMFS 2006a), the NRC was provided with a list of Federally
protected species in the project area.  A total of ten aquatic species under NMFS jurisdiction
that are afforded protection under the ESA, were identified as having the potential to inhabit the
project area.

2.0 The Proposed Federal Action

The proposed action is the renewal of the OL for PNPS.  PNPS is located in the Town of
Plymouth, Plymouth County, Massachusetts, on the western shore of Cape Cod Bay.  The
location of the facility, and the areas within 50-mi and 6-mi radii, are shown in Figures 2-1 and
2-2, respectively.  The current OL expires on June 8, 2012.  Entergy has submitted an
application to the NRC to renew this license for an additional 20 years of operation, until June 8,
2032.

There would be no major construction, refurbishment, or replacement activities associated with
the license renewal.  If the NRC approves the license renewal application, the reactor and
support facilities, including the cooling system, would be expected to continue to be operated
and maintained until the renewed license expires in 2032.  Maintenance activities would also
continue to be performed on the transmission lines that connect PNPS to the electric grid,
including inspection, surveillance, and vegetation management within the ROW.
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Figure 2-1.  Location of PNPS, 50-mile radius
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Figure 2-2.  PNPS, 6-mile radius
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3.0 The Plant and Associated Transmission Line System

3.1 Reactor Systems

The principal facilities present at the PNPS site include the reactor and turbine buildings, an
offgas retention building, a radwaste building, a diesel generator building, an administration
building, the cooling water intake structure, and the main stack.  The facility operates a single
reactor unit with a boiling water reactor design and turbine generator manufactured by General
Electric.  The facility has a licensed output of 1998 megawatts-thermal and a current electrical
rating of 715 megawatts-electric.  The fuel used by the facility is low-enriched uranium dioxide
with maximum enrichment of 4.6 percent by weight uranium-235 (Entergy 2006).

The primary containment for the reactor is a pressure suppression system that contains a
drywell, a pressure suppression chamber, a vent system, isolation valves, and a containment
cooling system connected to the water intake system.  This system is enclosed within a
secondary containment structure (Entergy 2006).

3.2 Cooling and Auxiliary Water Systems

The cooling and service water systems at PNPS operate as a once-through cooling system,
with Cape Cod Bay being the water source. Seawater is withdrawn from the bay through an
intake embayment formed by two breakwaters (Figure 3-1).  The intake structure consists of
wing walls, a skimmer wall that functions as a submerged baffle, slanted vertical trash racks that
capture large debris, vertical traveling screens to reduce entrainment, fish return sluiceways,
condenser cooling water pumps, and service water pumps (Figure 3-2). The two wing walls are
constructed of concrete, and guide flow into four separate intake bays. Each wing wall extends
from the face of the intake structure at a 45 degree angle, one at a distance of 130 feet (ft) to
the northwest and the other 63 ft to the northeast. The entrance of the intake measures 62 ft
wide at the stop log guide, and extends to the floor of the intake structure at 24 ft below mean
sea level (MSL). The skimmer wall at the front of the intake removes floating debris, with the
bottom of the wall extending to 12 ft below MSL. Fish are able to escape the system by way of
approximately 6 to 12 10-inch (in.) circular openings that are located in the skimmer walls and at
each end of the intake structure. Divers have visually verified that the escape openings are
effective.   Bar racks behind the skimmer wall intercept large debris. The racks are constructed
of 3 in. by 3/8 in. rectangular bars, with a 3 in. opening between each bar. Debris and large,
impinged organisms are removed from the bar racks using a mechanical rake.

Located in the seawater pump wells of the intake structure, two vertical, mixed-flow, wet-type
pumps provide a continuous supply of condenser cooling water. Each 1450 horsepower (hp)
pump has a capacity of 155,500 gallons per minute (gpm) (346.5 cubic ft per second [cfs]).
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Figure 3-1. Intake System Map
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Figure 3-2.  PNPS Intake Structure (Source: ENSR 2000)
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The water is pumped from the intake structure to the condensers via two buried concrete pipes
measuring 7.5 ft in diameter.  Measurements taken at the breakwaters during mid-tide level with
both pumps running indicate that the average intake velocity is 0.05 ft per second (fps).  At the
intake, before the screens, the velocity is about 1 fps during all tidal conditions. Through the
traveling screens, the velocity is about 2 fps.  The velocity is approximately 0.15 fps near the
end of the east fish-return sluiceway, which is located in the intake embayment just east of the
intake structure.

Located in the central wet well of the intake structure are five service water pumps that supply
the service water system. Generally, four pumps run while one is kept on standby. Each pump
has a capacity of 2500 gpm, providing a combined capacity at normal operation of
approximately 10,000 gpm.  The service water system is continuously chlorinated in order to
control nuisance biological organisms in the service water discharge.  Diffusers located
downstream of the trash or bar racks deliver a 12 percent sodium hypochlorite and seawater
mixture to each intake bay. The mixture is used to ensure the total residual chlorine discharge
concentration does not exceed a maximum daily concentration of 0.10 parts per million (ppm)
and an average monthly concentration of 0.5 ppm in the service water discharge.

Chlorination of the main cooling water system also takes place, but not on a continuous basis. 
Hypochlorination events occur during spring, summer, and fall, when the circulating water
system is chlorinated for up to two hours per day (one hour for each pump).  A chlorine solution
is added inboard of the trash rack to control fouling.

From intake to discharge, the travel time for water to move through the system varies from 5 to
10 minutes, depending upon whether one or two intake pumps are in service. The tidal stage
affects pump output, also causing changes in the transit time. In addition to dye dilution studies
conducted in the 1980s, the transit time has been estimated during chlorination events. During
these chlorination events, chlorine is added outboard of the intake screens and monitored
readings are taken in the discharge canal.  Residual chlorine is typically detected approximately
5 minutes into the cycle. Since the chlorination events are usually conducted only when both
pumps are running, it has been estimated that the transit time would be twice as fast when
operating only one pump.

Prior to water flowing through either the cooling water pumps or the service water pumps, water
passes through one of four 10-ft-wide traveling screens.  The screens work to prevent small
debris and small aquatic organisms from being entrained into the cooling water or service water
systems. Each screen is constructed of 53 segments with ¼ in. by ½ in. stainless steel wire
mesh. Each segment has a stainless steel lip that is used to lift debris and organisms and direct
them into the fish return sluiceway.
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The traveling screens are not operated continuously but are operated during any of the
following scenarios:

• When the difference in water level on each side of the screen reaches a specified
threshold at an alarm set point. The threshold is typically set at 6 in. This level difference
signifies that too much debris has collected on the screen. Level differences are rare,
and usually the result of a storm event.

• When there is an indication that fish are being impinged at a rate exceeding 20 fish per
hour, at which time the traveling screens are turned continuously until the impingement
rate drops below 20 fish per hour for two consecutive sampling events. Each
impingement sampling event is conducted for a minimum of 30 minutes, 3 times per
week.

• During marine life monitoring. The screen wash which occurs during screen rotations, is
scheduled for eight hours prior to each of the three weekly sampling events.

• During hypo-chlorination, which occurs each day for two hours when the main cooling
water system is chlorinated inboard of the trash rack to control fouling.

• Whenever water temperatures are less than 30°Fahrenheit (F).

• At a minimum, once per each 12-hour shift. This usually occurs at the beginning and end
of each shift, and will usually last for a few hours.

On average, the traveling screens rotate 3 to 4 times each day. The screens normally operate
at 5 fps, but can be accelerated to 20 fps during storm events that are causing extreme debris
loading.

The screens are washed when they are in operation, using a dual-level spray wash. Service
water is used as the source for the spray wash.  Sodium thiosulfate is added to the wash water
to remove chlorine and protect organisms returned to the intake embayment. The screens are
washed from the side that faces the approaching flow at the splash housing, which is located
about 46 ft above the bottom of the intake structure. Low pressure spray, about 20 pounds per
square inch (psi), removes light fouling and organisms from the screen. Subsequently, a high
pressure wash, about 100 psi, is applied to remove heavy fouling. The low and high pressure
washes are about 18 to 24 inches apart. The screen rotation rate is kept slow during high
impingement events. 

Impinged fish are washed into a seamless concrete fish-return sluiceway and usually returned
to the intake embayment approximately 300 ft east of the intake structure.  The original west
sluiceway was installed in 1972 and was connected to the discharge canal. In 1979, the east
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sluiceway was installed and connected to the intake embayment. During storms, the wash is
discharged via the original sluiceway to the discharge canal.  An interchangeable baffle plate is
utilized to divert the flow to one sluiceway or the other from the screenhouse. The baffle plate
will direct organisms and debris; however, some water will flow over this structure and into the
alternate sluiceway.  The new sluiceway was designed to maintain a minimum 6-in. depth and a
water velocity of less than 8 fps and is covered with galvanized wire screen.  Though there are
several turns in the sluiceway, none appear to be greater than 23 degrees. The discharge point
of the east sluiceway is at the mean low water (MLW) level. On occasion, the end of the east
sluiceway has been seen above the water level, causing an actual "free fall" scenario. The west
sluiceway discharge is above the MLW level in the discharge canal.

Under normal operation, seawater is heated in the condensers to approximately 27 to 30�F
above the intake temperature. This is within the plant's NPDES permit, which allows for as
much as a 32�F temperature change. With the cooling water flow being relatively constant at
311,040 gpm (693 cfs) throughout the year, the discharge temperature is almost entirely a
function of the intake water temperature. The permitted change in temperature across the
service water is 5 to 10�F. From the condensers, water flows through a buried concrete
conveyance to the discharge canal. The conveyance consists of 235 ft of 13 ft by 17 ft
reinforced concrete box culvert, followed by 250 ft of a concrete pipe that is 10.5 ft in diameter.

Three to five times each year, the plant is reduced to 50 percent power, and a thermal
backwash is conducted to control biological fouling. During the backwash, water is heated to
about 105�F, and two of the four traveling screens are rotated in reverse, allowing heated, non-
chlorinated seawater from the condensers to flow back over the screens and to the intake
embayment. The treatment is maintained for about 35 minutes. Scheduling of the thermal
backwash treatments is coordinated with the highest tide to achieve maximum coverage,
preventing mussels from growing in the upper elevations of the intake structure.

Upon exiting the concrete pipe, discharged water enters a 900-foot-long trapezoidal discharge
canal separated from the intake embayment by a breakwater. The discharge canal is created by
two breakwaters that are oriented perpendicular to the shoreline, one of which is shared with
the intake embayment. The channel sides are sloped at a 2:1 horizontal to vertical ratio. The
bottom is 30 ft wide at an elevation of 0 ft MLW, or 4.8 ft below MSL. The channel bottom
remains at this elevation until it converges with the shore, which has a slope of approximately
40:1 at the channel mouth. At low tide, the water in the discharge canal is several feet higher
than sea level, and the discharge is rapid and turbulent (estimated at 8.1 fps). At high tide, the
velocity is much lower (estimated at 1.4 fps) because the cross sectional area of flow in the
channel is greater.  Discharge of the heated water creates a thermal plume in the nearshore
area of PNPS.

Dredging of the discharge canal has never been conducted.  The intake embayment has been
dredged twice, once in 1982 and again in the late 1990s.  The purpose of dredging in the
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1990s, though unsuccessful, was to bring colder water into the cooling water system.  Each
dredging event was individually permitted through the U.S. Army Corps of Engineers (USACE). 
The potential dredge material was tested as part of the permit, undergoing chemical, biological,
and radiological analyses (see Section 2.2.5.2).  The sediments were described as having
relatively low concentrations of the chemical parameters tested [polychlorinated biphenyls
(PCBs), polycyclic aromatic hydrocarbons (PAHs), pesticides, petroleum hydrocarbons, heavy
metals], and thus considered to be Category One material under the Massachusetts
Department of Environmental Protection (MDEP) dredged material classification guidelines and
being suitable for disposal (BSC Group 1996).  Of the three potential categories of dredged
material, a Category One classification has the lowest amount of contaminants.  The dredged
material was disposed of in open water, at the Massachusetts Bay Disposal Site, north of
Boston.

3.3 Power Transmission System

The facility is connected to the electric power grid by two transmission lines, referred to as the
342 line and the 355 line (Figure 3-3).  The two lines share a single 300-ft-wide transmission
line ROW that extends from the PNPS switchyard approximately 5.0 mi to the Jordan Road Tap,
and then the ROW extends an additional 2.2 mi to the Snake Hill Road substation (Entergy
2006a; AEC 1972)  (Figure 2-6).  Over its 7.2 mi length, the ROW covers approximately 260 ac. 
The transmission line ROW does not cross any State or Federal parks, wildlife refuges, or
wildlife management areas (Entergy 2006a), nor does it cross any major lakes, ponds, or
streams.  However, the transmission line crosses a small stream near Old Sandwich Road.

Entergy does not own, operate, or maintain the PNPS-to-Snake Hill Road transmission ROW or
transmission lines.  The lines are owned and maintained by NSTAR, which provides electricity
and natural gas to businesses and residents in eastern Massachusetts (Entergy 2006a; NSTAR
2006).  NSTAR maintains the transmission ROW in accordance with a Vegetation Management
Plan (NSTAR 2006) approved by the Massachusetts Department of Agricultural Resources and
the Natural Heritage and Endangered Species Program (NHESP).  Under this plan, NSTAR
maintains the PNPS ROW from the station to the Snake Hill Road substation, as well as the rest
of their system, using an integrated vegetation management program.  The ROW is managed
by NSTAR to encourage the natural development of low-growing woody shrubs and herbaceous
plant communities while controlling tall growing trees and undesirable shrub species that may
interfere with the operation of the transmission lines.  The program is conducted in a manner to
protect wetland areas and sensitive plant communities that are crossed by the ROW, and the
timing of maintenance is scheduled with consideration of the life cycles of species located within
the ROW (Entergy 2006).
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Figure 3-3.  Transmission Lines
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4.0 Aquatic Resources 

Aquatic resources in the vicinity of PNPS are associated with the marine environment within
Cape Cod Bay.  The seawater of the bay is the source of the cooling water for the once-through
reactor cooling system of PNPS, as well as service water for the station.  The bay also receives
the heated water discharged from the station.  There are no other major water bodies on or
adjacent to the PNPS property, and there are no major water bodies crossed or paralleled by
the transmission line ROW.

Cape Cod Bay is a large embayment in southeastern Massachusetts that covers an area of
approximately 365,000 acres (Entergy 2006).  The bay is open to the north to the Gulf of Maine,
and is enclosed by the mainland to the west and Cape Cod to the south and east.  The volume
of the bay is approximately 36 million acre-ft (4.5 km3) (Stone and Webster 1975 in ENSR
2000).  Circulation patterns within the Gulf of Maine are counter-clockwise, resulting in a 
generally southward flow of cold ocean currents from the Labrador Current along the
Massachusetts coast (Tyrrell 2005).

Water depths in the vicinity of PNPS are typically 10 ft and up to 35 ft several mi offshore of the
site.  The nearshore depths to the north of PNPS average approximately 12 ft deep.  The
greatest depth, approximately 180 ft, occurs at the mouth of the bay.  The bottom of the bay is
primarily mud (Tyrrell 2005), but the sea floor in the vicinity of PNPS is generally sandy, with
depths of approximately 21 ft offshore and to the south of PNPS (ENSR 2000).

The movement of water within Cape Cod Bay is controlled mainly by tidal exchange, ocean
circulation patterns, and wind (Entergy 2006).  Ocean currents in the vicinity of the PNPS are
generally toward the south and are part of the large-scale, counterclockwise circulation pattern
within Massachusetts Bay.  In contrast, tidal currents tend to rotate clockwise, completing one
revolution per tide cycle (EG&G 1995 in ENSR 2000).  Historical investigations of current
velocities in Cape Cod Bay have indicated that net surface velocities range from 1.3 ft/min to as
much as 30.4 ft/min (ENSR 2000).

The aquatic habitat within Cape Cod Bay includes numerous species that are commercially,
recreationally, or ecologically important.  The species present in the western portion of Cape
Cod Bay reflects a transition between the aquatic habitats in the Gulf of Maine to the north and
the Mid-Atlantic Bight to the south (Lawton et al. 1995 in ENSR 2000).  Cape Cod is
approximately the southern boundary of the ranges of many northern Atlantic fish species and
the northern boundary of the ranges of many warmer water species (ENSR 2000).  Because
PNPS is situated on an open part of the coast, and not within an estuary or embayment, the
species in the vicinity of the station are more typical of marine than of estuarine environments
(ENSR 2000).
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5.0 Evaluation of Federally Listed Endangered and Threatened
Species

Ten Federally listed marine species could occur in Cape Cod Bay in the vicinity of PNPS. 
These include five whale species, four sea turtle species (NMFS 2006a), and one fish species
(Table 5-1).  Protected marine species are those that are Federally protected under the ESA
and listed by the U.S. Fish and Wildlife Service (FWS) and/or the NMFS.

Table 5-1. Marine Aquatic Endangered and Threatened Species

Scientific Name Common Name Federal Status
TURTLES

Caretta caretta loggerhead turtle Threatened
Chelonia mydas green turtle Threatened

(endangered in FL)

Dermochelys coriacea leatherback turtle Endangered
Lepidochelys kempii Kemp’s ridley turtle Endangered

WHALES
Balaenoptera borealis sei whale Endangered
Balaenoptera physalus fin whale Endangered
Eubalaena glacialis North Atlantic right Endangered
Megaptera novaengliae humpback whale Endangered
Physeter catadon sperm whale Endangered

FISH
Acipenser brevirostrum shortnose sturgeon Endangered
Source: FWS 2006b

Many sea turtle species migrate north in summer months, and may be found in Cape Cod Bay
(Prescott 2000 in Entergy 2006).  The loggerhead turtle (Caretta caretta) is the most common
visitor to Cape Cod Bay, followed by the leatherback (Dermochelys coriarea), green (Chelonia
mydas), and Kemp’s ridley (Lepidochelys kempii) turtles (Prescott 2000).  In late fall and winter,
sea turtles still present in the Bay may become cold-stunned, and wash ashore (Entergy 2006). 
This typically includes fewer than 20 sea turtles in any given year.  The largest incident
recorded was in the winter of 1999-2000, when a total of 277 sea turtles were found on Cape
Cod beaches (Entergy 2006).  In 2003, the total number of turtles found stranded was 89 (Mass
Audubon 2005 in Entergy 2006).  Records have been maintained on turtle strandings in
Massachusetts for 25 years, and in that time, only one sea turtle has been stranded in the
Plymouth area (Entergy 2006).  This incident occurred in November 2003, when a small
(approximately 50 pounds) loggerhead sea turtle was stranded on Priscilla Beach approximately 

NRC-Pilgrim's Final Supplemental 
 Environmental Impact Statement

Exhibit No. NRC000002 
Pilgrim LR Proceeding 
50-293-LR, 06-848-02-LR



Appendix E

NUREG-1437, Supplement 29 E-66 July 2007

0.63 mi south of PNPS (Prescott 2005 in Entergy 2006).  No impingement of sea turtles has
been observed at PNPS.

Six species of great whales, five of which are federally listed, migrate along the Massachusetts
coast, with the largest number sighted in the spring on Stellwagen Bank off of the tip of Cape
Cod (Entergy 2006).  The most common species seen in this area are minke 
(Balaenoptera acutorostrata), fin (B. physalus), and humpback (Megaptera novaengliae) whales
(Entergy 2006).  North Atlantic right whales (Eubalaena glacialis) may be found in
Massachusetts and Cape Cod Bays throughout the year (Brown et al. 2002 in Short and
Michelin 2006), and Cape Cod Bay has been designated as critical habitat for the species
(Entergy 2006).  Sei whales (B. borealis) are rarely sighted in Massachusetts and Cape Cod
Bays (EPA 1993 in Short and Michelin 2006).  Sperm whales (Physeter catadon) are deep
water whale that would not be expected in Cape Cod Bay (Provincetown Center for Coastal
Studies 2006).

The applicant has been monitoring aquatic communities in western Cape Cod Bay since 1969. 
No Federally endangered or threatened species have ever been observed in Cape Cod Bay
near PNPS, or in the facility intake and discharge areas, during the duration of these studies
(Entergy 2006).

Following are detailed discussions of the potential impacts of the proposed action on these ten
Federally listed species.

Loggerhead Turtle (Caretta caretta)

The loggerhead turtle is the most abundant species of sea turtle found in U.S. coastal waters
(NMFS 2006g).  The species is Federally listed as threatened throughout its range, which
includes temperate and tropical regions in the Atlantic, Pacific, and Indian Oceans (NMFS
2006g).  In the Atlantic, loggerhead turtles are found from Newfoundland to Argentina, with the
primary nesting sites in the U.S. ranging from North Carolina to southwest Florida (NMFS
2006g).  The species can live in water temperatures as low as 11o Celsius (C) and can be
present in New England waters from June 1 to November 30, when water temperatures exceed
16oC (NMFS 2006a).

Loggerhead turtles hatch on ocean beaches and immediately swim to offshore areas, where
they feed on floating items (NMFS 2006g).  Once in the ocean, loggerheads live within the top 5
meters (m) (15 ft) of the water column and are carried by ocean currents.  They live offshore for
a period of 7 to 12 years, at which time the juveniles migrate to nearshore coastal areas,
including bays, sounds, and estuaries in Massachusetts (NMFS 2006g).  The species becomes
sexually mature and begins to mate at an age of about 35 years (NMFS 2006g).
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Population estimates are based on studies of the nesting populations, primarily in southeastern
Florida.  Based on these studies, the population of loggerheads is thought to be declining
(NMFS 2006g).  The primary threats to the species are incidental capture in fishing gear, and
continuing directed harvesting in some areas (NMFS 2006g).  The species is protected by
various international agreements.  In the U.S., NMFS is the lead agency for the sea turtles in
the marine environment, and FWS has jurisdiction over the nesting beaches.  The species was
placed on the endangered species list in 1978, and in 1991, NMFS and FWS finalized a
recovery plan for loggerheads.  Critical habitat has not been designated for the loggerhead
turtle (FWS 2006d).

No loggerhead turtle has ever been observed at PNPS.  On the basis of this information, and
information previously provided for the aquatic resources in the vicinity of the plant, the staff has
determined that continued operation of PNPS over the 20-year renewal period would have no
effect on the loggerhead turtle.

Kemp’s Ridley Turtle (Lepidochelys kempii)

The Kemp’s ridley turtle is listed as endangered throughout its range, and is the most critically
endangered of the sea turtle species (FWS 2006).  The range for the species includes the Gulf
of Mexico and the western Atlantic coast from the Gulf of Mexico to Newfoundland (FWS 2006). 
The primary nesting sites for the species are on the coast of Tamaulipas and Veracruz, Mexico;
some minor nesting has been known to occur in Texas, Florida, South Carolina, and North
Carolina (FWS 2006).  The species can live in water temperatures as low as 11oC, and can be
present in New England waters from June 1 to November 30, when water temperatures exceed
16oC (NMFS 2006a).

After hatching, the juvenile turtles are dispersed throughout the Gulf of Mexico and Atlantic
Ocean by surficial ocean currents until they reach the age of about two years (FWS 2006b). 
From the age of two years, the turtles live within coastal shallow water habitats (FWS 2006b). 
The Kemp’s ridley turtle was placed on the endangered species list in 1970; critical habitat has
not been designated (FWS 2006b).

Population estimates for the species are based on inventories of nesting sites.  The number of
nesting sites declined from over 40,000 in 1947 to a low of 702 in 1985, primarily due to direct
harvesting and entanglement in fishing equipment (FWS 2006b).  Nest protection and
implementation of fishery regulations requiring turtle excluder devices have allowed a rebound
of the population, with more than 8,000 nests observed in 2003 (FWS 2006b).

No Kemp’s ridley turtle has ever been observed at PNPS.  On the basis of this information, and
information previously provided for the aquatic resources in the vicinity of the plant, the staff has
determined that continued operation of PNPS over the 20-year renewal period would have no
effect on the Kemp’s ridley turtle.
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Leatherback Turtle (Dermochelys coriacea)

The leatherback sea turtle is the largest of the sea turtles and can reach a weight of 2,000
pounds (NMFS 2006h).  The species is listed as endangered throughout its range, which is
global (NMFS 2006h).  In the U.S., leatherback turtles nest in Puerto Rico, the U.S. Virgin
Islands, and southeast Florida, and they have been found along the Atlantic coast as far north
as the Gulf of Maine (NMFS 2006h).  Leatherback turtles are expected to be present in New
England waters in the summer months (NMFS 2006a).

Leatherback turtles are pelagic, but have been found to forage in coastal environments (NMFS
2006a).  Nesting occurs on sandy beaches in tropical climates, with the largest nesting area
being northern South America and western Africa (NMFS 2006h).  The primary prey for the
species is jellyfish (NMFS 2006h).  The species is highly migratory, with adults known to nest in
South America and travel as far north as Nova Scotia (NMFS 2006h).

Information on populations and trends is sparse because the adult females can nest on several
different beaches within one mating season (NMFS 2006h).  In the Pacific, available data
suggest a decline of up to 80 percent in nesting populations.  Nesting trends on U.S. beaches
have been increasing, but since these are relatively minor nesting grounds, they may not be a
good indicator of overall population trends (NMFS 2006h).  The primary threats to the species
are directed harvest of eggs, juveniles, and adults during nesting, as well as incidental capture
in fishing gear (NMFS 2006h).  The species is protected by various international agreements. 
The species was listed as endangered under the ESA in 1970 (FWS 2006c).  Critical habitat is
designated for the leatherback turtle in locations within the U.S. Virgin Islands (NMFS 2006h).

No leatherback turtle has ever been observed at PNPS.  On the basis of this information, and
information previously provided for the aquatic resources in the vicinity of the plant, the staff has
determined that continued operation of PNPS over the 20-year renewal period would have no
effect on the leatherback turtle.

Green Turtle (Chelonia mydas)

The green turtle is listed as endangered in breeding populations in Florida, and as threatened in
other areas of the U.S. (NMFS 2006i).  The species’ range is global, including coastal areas in
tropical and subtropical climates (NMFS 2006i).  In the U.S., the habitat includes inshore and
nearshore waters from Texas to Massachusetts (NMFS 2006i).  The species becomes sexually
mature between the ages of 20 and 50 years, and females nest every 2 to 4 years on the same
beaches where they were born (NMFS 2006i).  Nesting in the U.S. occurs in the southeastern
states and peaks in June and July (NMFS 2006i).  Green turtles are expected to be present in
New England waters only sporadically (NMFS 2006a).
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After hatching, juveniles swim to offshore areas and are pelagic for several years, feeding on
both plants and pelagic animals.  As they grow larger, they move to inshore feeding areas, and
feed entirely on sea grass and algae (NMFS 2006i).

Population assessments indicate that there has been a decline of 48 to 65 percent in nesting
populations over the past 100 to 150 years (NMFS 2006i).  The principal threats to the species
include harvesting of eggs and adults in nesting areas, harvesting of adults and juveniles in
feeding grounds, and incidental capture in fishing gear (NMFS 2006i).  The species is protected
by various international agreements.  The species was listed under the ESA in 1978 (FWS
2006a).  Critical habitat is designated for the green turtle in one location in Puerto Rico 
(NMFS 2006i).

No green turtle has ever been observed at PNPS.  On the basis of this information, and
information previously provided for the aquatic resources in the vicinity of the plant, the staff has
determined that continued operation of PNPS over the 20-year renewal period would have no
effect on the green sea turtle.

North Atlantic Right Whale (Eubalaena glacialis)

The North Atlantic right whale is the rarest of the large whale species, and is Federally listed as
endangered throughout its range.  The International Whaling Commission has identified four
categories of right whale habitats, including feeding, calving, nursery, and breeding areas. 
Right whales primarily occur in coastal or shelf waters.  During winter, calving occurs in low
latitudes, including the southeastern U.S.  In spring and summer, the whales migrate to higher
latitudes, including the New England coast, for feeding and nursing (NMFS 2006b).  New
England waters are considered to be a primary feeding ground for the right whale, with the
primary food source being copepods of the genera Calanus and Pseudocalanus (NMFS 2005).

This species was Federally listed as endangered in 1970.  In 1994, NMFS designated three
areas as critical habitat for the western population of the North Atlantic right whale, with one of
the areas being Massachusetts Bay and Cape Cod Bay (NMFS 2006b).  Right whales have
been documented in the nearshore waters of Massachusetts from December through June, and
are likely to be present in Cape Cod Bay from December 15 to April 15 (NMFS 2006a).  Since
studies began 40 years ago, 72 percent of the catalogued population of right whales has been
documented to have visited Cape Cod Bay and Massachusetts Bay (Hamilton and Mayo 1990
in Short and Michelin 2006).  The critical habitat for the right whale in Cape Cod Bay begins
approximately 3 mi east of PNPS and extends south and east to the coastline and north beyond
the tip of Cape Cod.

The right whale population within the western North Atlantic is estimated to number less than
300 individuals.  A workshop convened by NMFS in 2002 to evaluate data on population trends
concluded that the population was decreasing (Clapham 2002), and the NMFS Office of
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Protected Resources website references a recent model that predicts that the species will be
extinct within 200 years (NMFS 2006b).  The primary human causes of serious injury and
mortality to the western population of the North Atlantic right whale are ship collisions and
entanglement in fishing gear.  Habitat degradation, contamination, and climate and ecosystem
change are also possible threats to the population (NMFS 2005).

On the basis of this information and that previously provided for the aquatic resources in the
vicinity of the plant, the staff has determined that continued operation of PNPS over the 20-year
renewal period would have no effect on the North Atlantic right whale.

Humpback Whale (Megaptera novaengliae)

The humpback whale is Federally listed as endangered throughout its range and was placed on
the endangered species list in 1970 (FWS 2006f).  Critical habitat has not been designated for
the humpback whale (FWS 2006f).  There are four distinct stocks of humpback whales in U.S.
waters, including a Gulf of Maine stock.  The Gulf of Maine stock was reclassified as a separate
stock from the North Atlantic stock following studies that showed that the population had a very
strong fidelity to the Gulf of Maine area, and genetic analyses that showed a substantial
separation of this population from other North Atlantic populations (NMFS 2005).  This
information suggested that depletion of the Gulf of Maine subpopulation would not be mitigated
by migration from any of the other areas (NMFS 2005).  Humpback whales inhabit shallow
water on continental shelves, with summer ranges close to shore, including major coastal
embayments (NMFS 2005).  The Gulf of Maine stock mates and calves in the West Indies in
winter, but there are recent incidents of humpback whale strandings and sightings during this
time in the Chesapeake and Delaware Bays, along the Virginia and North Carolina coasts, and
in the southeastern U.S. (NMFS 2005).

Humpback whales may be found off of the coast of Massachusetts during the period from March
15 to November 30 (NMFS 2006a).  Humpback whales are documented in the Stellwagen Bank
area from mid-April to November, with a peak abundance in May and June (CeTap 1982 in
Short and Michelin 2006).  The population of humpback whales is known to change through
time in response to the availability of prey.  In the 1970s, the population was seen to shift from
its historical location in the Gulf of Maine to more inshore areas, including the Stellwagen Bank. 
This shift was attributed to the collapse of the herring population due to overfishing in the Gulf of
Maine (Anthony and Waring 1980; and Grosslein et al. 1980 in Weinrich et al. 1997).  By the 
mid 1990s, the population appeared to have shifted back to Jeffrey’s Ledge in response to
recovery of the herring population in that area (Weinrich et al. 1997).

The number of humpback whales in the North Atlantic population is approximately 11,500
(NMFS 2005), with approximately 900 whales within the Gulf of Maine stock (NMFS 2006f). 
The population data suggest that the Gulf of Maine stock is steadily increasing in size, but there
are not enough data to make a judgment regarding trends in the overall North Atlantic
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population (NMFS 2005).  Because they inhabit relatively shallow coastal waters, humpback
whales are susceptible to human activities, including subsistence hunting, entanglement in
fishing equipment, ship collisions, disturbance by noise, and possible impacts from pollution and
waste disposal (NMFS 2006f).

On the basis of this information, and information previously provided for the aquatic resources in
the vicinity of the plant, the staff has determined that continued operation of PNPS over the 20-
year renewal period would have no effect on the humpback whale.

Fin Whale (Balaenoptera physalus)

The fin whale is Federally listed as endangered throughout its range (NMFS 2006c) and was
placed on the endangered species list in 1970 (FWS 2006f).  Critical habitat has not been
designated for this species (FWS 2006f).  Fin whales are common from Cape Hatteras to Nova
Scotia, accounting for 46 percent of all large whale sightings in a study from 1978 to 1982
(CETAP 1982).  The fin whale is reported to be the dominant species among cetaceans in all
seasons, based on having the largest population with the largest food requirements (NMFS
2005).  Information on the calving, mating, and feeding grounds for fin whales is limited, but
New England waters are known to be a major feeding ground for the species (NMFS 2005). 
Data also suggest that there is substantial site fidelity in Massachusetts Bay and the Gulf of
Maine, with repeated sightings of individuals within the same year and throughout multiple years
(NMFS 2005).  Fin whales are the most frequently sighted endangered whale species found in
Massachusetts and Cape Cod Bays (EPA 1993 in Short and Michelin 2006).

The fin whale population in the western North Atlantic is estimated to number approximately
2,814 individuals.  There are not enough data upon which to identify population trends at this
time (NMFS 2005).  The primary human cause of mortality is ship collisions, with an additional
component from entanglement in fishing gear NMFS 2005).

On the basis of this information, and information previously provided for the aquatic resources in
the vicinity of the plant, the staff has determined that continued operation of PNPS over the 20-
year renewal period would have no effect on the fin whale.

Sei Whale (Balaenoptera borealis)

The sei whale is Federally listed as endangered throughout its range (NMFS 2006e) and was
placed on the endangered species list in 1970 (FWS 2006f).  Critical habitat has not been
designated for this species (FWS 2006f).  The range of the sei whale covers the area from
Cape Hatteras to Nova Scotia, with a concentration of spring, summer, and fall feeding in the
Georges Bank area (NMFS 2005).  Sei whales typically inhabit deep waters of the outer
continental shelf, in areas of water depth of about 2,000 m (6,560 ft) (NMFS 2005).  However,
there are reports of episodic incursions into inshore waters, including the southern Gulf of Maine
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(Schilling et al. 1993).  Sei whales are only rarely sighted in Massachusetts and Cape Cod Bays
(EPA 1993 in Short and Michelin 2006).

The size of sei whale population in the U.S. Atlantic Exclusive Economic Zone is unknown. 
Studies from the 1970s and early 1980s indicated a population of up to 2,248 individuals, but
there are no recent data upon which to base current population trends (NMFS 2005).  There are
very few reports of human-caused mortality or injury, and the few that exist are all related to
ship strikes (NMFS 2005).

On the basis of this information, and information previously provided for the aquatic resources in
the vicinity of the plant, the staff has determined that continued operation of PNPS over the 20
year renewal period would have no effect on the sei whale.

Sperm Whale (Physter macrocephalus)

The sperm whale is Federally listed as endangered throughout its range (NMFS 2006d) and
was placed on the endangered species list in 1970 (FWS 2006f).  Critical habitat has not been
designated for this species (FWS 2006f).  Five different stocks of sperm whales are recognized
in U.S. waters, including a North Atlantic stock.  This population is concentrated east and
northeast of Cape Hatteras in the winter, shifts northward to east of Delaware and Virginia in the
spring, and is located offshore of New England in the summer and fall (NMFS 2005).  The
sperm whale is primarily found in water greater than 600 m (1970 ft) deep and is rarely found in
water less than 300 m (984 ft) deep (NMFS 2006d).  The sperm whale may be seasonally
present in New England waters, but is typically found in deeper offshore waters (NMFS 2006a).

The sperm whale population in the western North Atlantic is estimated to number approximately
4,700 individuals, and the total worldwide population is between 200,000 and 1,500,000
individuals (NMFS 2006d).  The sperm whale was extensively hunted between 1800 and 1987,
with an estimate of about 1,000,000 whales taken (NMFS 2006d).  Because the sperm whale
inhabits deeper waters farther from shore, they are suspected to be less susceptible than
coastal whale species to human-caused mortality and injury, including ship strikes, fishing, and 
pollutants (NMFS 2006d).  There are currently not enough data upon which to determine
population trends (NMFS 2005). 

On the basis of this information, and information previously provided for the aquatic resources in
the vicinity of the plant, the staff has determined that continued operation of PNPS over the 20-
year renewal period would have no effect on the sperm whale.

Shortnose Sturgeon (Acipenser brevirostrum)

The shortnose sturgeon is Federally listed as endangered throughout its range (NMFS 2006j)
and was placed on the endangered species list in 1967 (FWS 2006c).  Critical habitat has not
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been designated for this species.  The shortnose sturgeon is often confused with the Atlantic
sturgeon (Acipenser oxyrinchus), but the two species can be distinguished by comparing the
width of the mouths:  the shortnose sturgeon has a much wider mouth than the Atlantic
sturgeon.  The shortnose sturgeon is amphidromous, which indicates that the fish spawns in
freshwater but regularly enters marine habitats during its lifespan.  The shortnose sturgeon
spawns in fast-flowing, rocky rivers in April and May.  There are three known shortnose
sturgeon populations in Massachusetts:  one in the Merrimack River in northeastern
Massachusetts and two in the Connecticut River in the western portion of the state.  There are
no known occurrences of the shortnose sturgeon in the Town of Plymouth or the surrounding
area (NHESP 2006); no shortnose sturgeon has ever been observed at PNPS. 

On the basis of this information, and information previously provided for the aquatic resources in
the vicinity of the plant, the staff has determined that continued operation of PNPS over the 20-
year renewal period would have no effect on the shortnose sturgeon.

6.0 Conclusions

The staff has identified ten Federally listed endangered or threatened, species that are under
full or partial NMFS jurisdiction, that have a reasonable potential to occur in the vicinity of
PNPS, and, therefore, may be affected by continuing operations of PNPS.  In addition, Entergy
has ongoing ecological studies and monitoring systems in place to evaluate the impact of the
facility on aquatic organisms and has not observed any interactions with any Federally
endangered or threatened species.

The NRC staff has evaluated the species that are likely to be present in the vicinity of PNPS,
the known distributions and habitat ranges of those species, the ecological impacts of the
operation of PNPS on the species, and the studies and mitigation measures that Entergy
employs to protect the species.  Based on this analysis, the staff has determined that continued
operation of PNPS for an additional 20 years would not have any adverse impact on any
threatened or endangered marine aquatic species.
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Assessment of the Potential Effects on Essential Fish Habitat 
from the Proposed License Renewal for the 

Pilgrim Nuclear Power Station

1.0  Introduction

The U.S. Nuclear Regulatory Commission (NRC) issues licenses for domestic nuclear power
plants in accordance with the provisions of the Atomic Energy Act of 1954, as amended, and
NRC implementing regulations.  The NRC is reviewing an application submitted by Entergy
Nuclear Generation Company (the applicant) for the renewal of Operating License (OL) DPR-35
for Pilgrim Nuclear Power Station (PNPS) for 20 years beyond the current operating license
expiration date.  The current OL will expire at midnight on June 8, 2012.  Entergy has submitted
an application to the NRC to renew this license for an additional 20 years of operation, until
June 8, 2032, and the proposed action evaluated in this assessment is the renewal of the OL.

The 1996 amendments to the Magnuson-Stevens Fishery Conservation and Management Act
(MSA) identified the importance of habitat protection to healthy fisheries. The amendments
known as the Sustainable Fisheries Act, strengthened the governing agencies’ authority to
protect and conserve the habitat of marine, estuarine, and anadromous animals (NEFMC 1999). 
Essential Fish Habitat (EFH) is defined as those waters and substrate necessary for spawning,
breeding, feeding, or growth to maturity (Magnuson-Stevens Act, 16 USC 1801 et seq). 
Identifying EFH is an essential component in the development of Fishery Management Plans
(FMPs) to evaluate the effects of habitat loss or degradation on fishery stocks and take actions
to mitigate such damage. This responsibility was expanded to ensure additional habitat
protection (NMFS 1999).  The consultation requirements of Section 305(b) of the MSA provide
that Federal agencies consult with the Secretary of Commerce on all actions, or proposed
actions, authorized, funded, or undertaken by the agency, that may adversely affect EFH.

PNPS is located in the Town of Plymouth, Plymouth County, Massachusetts, on the western
shore of Cape Cod Bay.  Cape Cod Bay serves as the source of cooling water for PNPS, and
discharge water is discharged into the bay.  Pursuant to the Endangered Species Act, a
biological assessment regarding license renewal of PNPS has been provided to the National
Marine Fisheries Service (NMFS).

On May 16, 2006, NRC staff met with NMFS staff to discuss the EFH consultation process. 
Discussions included a description of the overall re-licensing process and requirements for the
EFH assessment.   Additionally a letter was received from the NMFS on June 8, 2006
documenting some of the NMFS’s requirements regarding the EFH assessment.
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2.0  Proposed Federal Action

The proposed action is the renewal of the OL for PNPS.  If approved and issued by the NRC,
the renewed OL would allow up to 20 additional years of plant operation beyond the current
licensed operating term.  The renewed OL would be issued well in advance of the current OL’s
expiration date and would replace the existing OL.  Therefore, if issued, the new PNPS OL
would expire in 2032.  No major refurbishment or replacement of important systems, structures,
or components is expected during the 20-year PNPS license renewal term.  In addition, no
construction activities are expected to be associated with license renewal.  If the NRC renews
the license, the reactors and support facilities, including the cooling system, would be expected
to continue to be operated and maintained until the renewed license expires in 2032.

3.0 Environmental Setting

The location of the facility, the areas within 50-mi and 6-mi radii, are shown in Figures 3-1 and
3-2, respectively.  PNPS is located approximately 38 mi southwest of Boston, Massachusetts
and 44 mi east of Providence, Rhode Island.  The area within a 6-mi radius of the facility
includes the town of Plymouth.  Most of the area within the 6-mi radius is open water within
Cape Cod Bay.

The facility, shown in Figure 3-3, comprises an area of approximately 140 ac.  An additional
1500 ac of adjacent property owned by Entergy is in a forest management trust.  One tract of
privately owned land is contained within the Entergy land holdings, but it is located outside of
the NRC-mandated, 1800-foot buffer between the reactor and the nearest residence.

Aquatic resources in the vicinity of PNPS are associated with the marine environment within
Cape Cod Bay.  The seawater of the bay is the source of the cooling water for the once-through
reactor cooling system of PNPS, as well as service water for the station.  The bay also receives
the heated water discharged from the station.  There are no other major water bodies on or
adjacent to the PNPS property, and there are no major water bodies crossed or paralleled by
the transmission line right-of-way.

Cape Cod Bay is a large embayment in southeastern Massachusetts that covers an area of
approximately 365,000 ac (1,477 km2) (Entergy 2006a).  The bay is open to the north, and is
enclosed by the mainland to the west and Cape Cod to the south and east.  The volume of the
bay is approximately 36 million acre-feet (4.5 km3) (Stone and Webster 1975 in ENSR 2000).

Water depths in the vicinity of PNPS are typically 10 ft (3 m) and up to 35 ft (10.7 m) several
miles offshore of the site. The nearshore depths to the north of PNPS average approximately 12
ft (3.7 m) deep. The greatest depth, approximately 180 ft (54.9 m), occurs at the mouth of the
bay.
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Figure 3-1.  Location of PNPS, 50-mi Radius
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Figure 3-2. Location of PNPS, 6-mi Radius 
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Figure 3-3.  Aerial Photograph Showing PNPS 
Property Boundaries and Environs.
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The bottom is mainly unconsolidated sediment, finer in deeper waters than near shore (Bridges
and Anderson 1984 in ENSR 2000).  The sea floor in the vicinity of PNPS is generally sandy,
with depths of approximately 21 feet offshore and to the south of PNPS.  Two shallow rocky
ledges bracket the PNPS area.  One ledge extends northward from Rocky Point near the
northern tip of the PNPS property.  The other ledge also extends northward for several hundred
meters from the vicinity of Manomet Point (ENSR 2000, Davis and McGrath 1984).

The movement of water within Cape Cod Bay is controlled mainly by tidal exchange, ocean
circulation patterns, and wind (Entergy 2006a).  Ocean currents in the vicinity of PNPS are
generally toward the south and are part of the large-scale, counterclockwise circulation pattern
within Massachusetts Bay. In contrast, tidal currents tend to rotate clockwise, completing one
revolution per tide cycle (EG&G 1995 in ENSR 2000).  Historical investigations of current
velocities in Cape Cod Bay have indicated that net surface velocities range from 1.3 ft/min (0.7
cm/sec) to as much as 30.4 ft/min (15.4 cm/sec) (ENSR 2000).

Water temperature measurements have been collected by the Massachusetts Water Resources
Authority (MWRA) in Boston Harbor, Massachusetts Bay, and Cape Cod Bay from 1989 through
2004.  Over the 15 year period, temperatures have remained fairly consistent, ranging from
approximately 2°Celsius (C) (in mid-winter) to 22°C (in mid-summer) in the near-surface water
and approximately 3°C (in mid-winter) to approximately 12°C (in mid-summer) in the near-
bottom water (Libby et al. 2006).  Large fluctuations during the summer are typical, resulting
from upwelling-downwelling fluctuations as well as short-lived wind-mixing events (Libby et al.
2006).

As reported in ENSR (2000), during 1996 at a mooring in Massachusetts Bay, the salinity at the
bottom of the water column remained relatively consistent at 31-32 parts per thousand (ppt)
throughout the year, while the salinity of the surface waters varied from approximately 28 ppt
from late spring to early fall, to approximately 31 ppt during the remainder of the year.  It is
expected that salinities in the immediate nearshore vicinity of PNPS would be similar.

Dissolved oxygen (DO) concentrations in the water column of Cape Cod Bay are highest during
the winter and early spring when oxygen is well mixed throughout the water column.  DO
measurements have been collected throughout the Massachusetts Bay/Cape Cod Bay system
since 1992 by the MWRA (Libby et al. 2006).  Monitoring results from this program indicate that
the DO varies significantly throughout the year, with values in 2004 ranging from approximately
11 mg/L in March of 2004 to a low of approximately 7.5 mg/L in Cape Cod Bay during early fall
(Libby et al. 2006).  In general, the DO at the bottom is less than at the surface by 1 to 2 mg/L
throughout the year (Galya et al. 1997 in ENSR 2000).

Cape Cod Bay provides habitat for numerous commercially, recreationally, or ecologically
important species.  The species present in western Cape Cod Bay reflect a transition between
the aquatic habitats in the Gulf of Maine to the north and the Mid-Atlantic Bight to the south via
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the Cape Cod canal (Lawton et al. 1995 in ENSR 2000).  Cape Cod is approximately the
southern boundary of the ranges of many northern Atlantic fish species and the northern
boundary of the ranges of many warmer water species (ENSR 2000).  Because PNPS is
situated on an open part of the coast, and not within an estuary or embayment, the species in
the vicinity of the station are more typical of marine than of estuarine environments (ENSR
2000).

4.0 The Plant and Cooling Water Systems

This section describes the structures and operations of PNPS.

4.1 Reactor Systems

The principal facilities present at the PNPS site include the reactor and turbine buildings, an
offgas retention building, a radwaste building, a diesel generator building, an administration
building, the cooling water intake structure, and the main stack.  The facility operates a single
reactor unit with a boiling water reactor design and turbine generator manufactured by General
Electric.  The facility has a licensed output of 1,998 megawatts-thermal and a current electrical
rating of 715 megawatts-electric.  The fuel used by the facility is low-enriched uranium dioxide
with maximum enrichment of 4.6 percent by weight uranium-235 (Entergy 2006a).

4.2 Cooling and Auxiliary Water Systems

The cooling and service water systems at PNPS operate as a once-through cooling system,
with Cape Cod Bay being the water source. Seawater is withdrawn from the Bay through an
intake embayment formed by two breakwaters (Figure 4-1).  The intake structure consists of
wing walls, a skimmer wall that functions as a submerged baffle, slanted vertical bar racks that
capture large debris, vertical traveling screens to prevent entrainment, fish return sluiceways,
condenser cooling water pumps, and service water pumps (Figure 4-2). The two wing walls are
constructed of concrete and guide flow into four separate intake bays. Each wing wall extends
from the face of the intake structure at a 45 degree angle, one at a distance of 130 ft to the
northwest and the other 63 ft to the northeast. The entrance of the intake measures 62 ft wide at
the stop log guide, and extends to the floor of the intake structure at 24 ft below mean sea level
(MSL). The skimmer wall at the front of the intake removes floating debris, with the bottom of
the wall extending to 12 feet below MSL. Fish are able to escape the system by way of
approximately 6 to12 10-in circular openings that are located in the skimmer walls and at each
end of the intake structure.  Divers have visually verified the effectiveness of the escape
openings.   Bar racks behind the skimmer wall intercept large debris. The racks are constructed
of 3 in. by 3/8 in. rectangular bars, with a 3 in. opening between each bar. Debris and large,
impinged organisms are removed from the bar racks using a mechanical rake.
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Figure 4-1. Intake System Map
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Figure 4-2.  PNPS Intake Structure (Source: ENSR 2000)
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Located in the seawater pump wells of the intake structure, two vertical, mixed-flow, wet-type
pumps provide a continuous supply of condenser cooling water. Each 1450 horsepower (hp)
pump has a capacity of 155,500 gallons per minute (gpm) (346.5 cubic feet per second [cfs]).
The water is pumped from the intake structure to the condensers via two buried concrete pipes
measuring 7.5 ft in diameter.  Measurements taken at the breakwaters during mid-tide level with
both pumps running indicate that the average intake velocity is 0.05 ft per second (fps).  At the
intake, before the screens, the velocity is about 1 fps during all tidal conditions. Through the
traveling screens, the velocity is about 2 fps.  The velocity is approximately 0.15 fps near the
end of the east fish-return sluiceway, which is located in the intake embayment just east of the
intake structure.

Located in the central wet well of the intake structure are five service water pumps that supply
the service water system. Generally, four pumps run while one is kept on standby. Each pump
has a capacity of 2500 gpm, providing a combined capacity at normal operation of
approximately 10,000 gpm.  The service water system is continuously chlorinated in order to
control nuisance biological organisms in the service water discharge.  Diffusers located
downstream of the bar racks deliver a 12 percent sodium hypochlorite and seawater mixture to
each intake bay. The mixture is used to ensure the total residual chlorine (TRC) discharge
concentration does not exceed a maximum daily concentration of 0.10 parts per million (ppm)
and an average monthly concentration of 0.5 ppm in the service water discharge.

Chlorination of the main cooling water system also takes place, but not on a continuous basis. 
Hypochlorination events occur during spring, summer, and fall, when the circulating water
system is chlorinated for up to two hours per day (one hour for each pump).  A chlorine solution
is added inboard of the trash rack to control fouling.

From intake to discharge, the travel time for water to move through the system varies from 5 to
10 minutes, depending upon whether one or two intake pumps are in service. The tidal stage
affects pump output, also causing changes in the transit time. In addition to dye dilution studies
conducted in the 1980s, the transit time has been estimated during chlorination events. During
these chlorination events, chlorine is added outboard of the intake screens and monitored
readings are taken in the discharge canal.  Residual chlorine is typically detected approximately
five minutes into the cycle. Since the chlorination events are usually conducted only when both
pumps are running, it has been estimated that the transit time would be twice as fast when
operating only one pump.

Prior to water flowing through either the cooling water pumps or the service water pumps, water
passes through one of four 10-ft-wide traveling screens.  The screens work to prevent small
debris and small aquatic organisms from being entrained into the cooling water or service water
systems. Each screen is constructed of 53 segments with ¼ in. by ½ in. stainless steel wire 
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mesh. Each segment has a stainless steel lip that is used to lift debris and organisms and direct
them into the fish-return sluiceway.

The traveling screens are not operated continuously but are operated during any of the
following scenarios:

• When the difference in water level on each side of the screen reaches a specified
threshold at an alarm set point. The threshold is typically set at 6 in. This level difference
signifies that too much debris has collected on the screen. Level differences are rare
and usually the result of a storm event.

• When there is an indication that fish are being impinged at a rate exceeding 20 fish per
hour, at which time the traveling screens are turned continuously until the impingement
rate drops below 20 fish per hour for two consecutive sampling events. Each
impingement sampling event is conducted for a minimum of 30 minutes, 3 times per
week.

• During marine life monitoring. The screen wash, which occurs during screen rotations, is
scheduled for eight hours prior to each of the three weekly sampling events.

• During hypo-chlorination, which occurs each day for two hours when the main cooling
water system is chlorinated inboard of the trash rack to control fouling.

• Whenever water temperatures are less than 30°Fahrenheit (F).

• At a minimum, once per each 12-hour shift. This usually occurs at the beginning and end
of each shift, and will usually last for a few hours.

On average, the traveling screens rotate 3 to 4 times each day. The screens normally operate
at 5 fps, but can be accelerated to 20 fps during storm events which are causing extreme debris
loading.

The screens are washed when they are in operation, using a dual-level spray wash. Service
water is used as the source for the spray wash.  Sodium thiosulfate is added to the wash water
to remove chlorine and protect organisms returned to the intake embayment. The screens are
washed from the side that faces the approaching flow at the splash housing, which is located
about 46 ft above the bottom of the intake structure. Low pressure spray, about 20 pounds per
square inch (psi), removes light fouling and organisms from the screen. Subsequently, a high
pressure wash, about 100 psi, is applied to remove heavy fouling. The low and high pressure
washes are about 18 to 24 in. apart. The screen rotation rate is kept slow during high
impingement events. 
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Impinged fish are washed into a seamless concrete fish-return sluiceway and usually returned
to the intake embayment approximately 300 ft east of the intake structure.  The original west
sluiceway was installed in 1972 and was connected to the discharge canal. In 1979, the east
sluiceway was installed and connected to the intake embayment.  During storms, the wash is
discharged via the original sluiceway to the discharge canal.  An interchangeable baffle plate is
utilized to divert the flow to one sluiceway or the other from the screenhouse.  The baffle plate
will direct organisms and debris; however, some water will flow over this structure and into the
alternate sluiceway.  The new sluiceway was designed to maintain a minimum 6-in depth and a
water velocity of less than 8 fps and is covered with galvanized wire screen.  Though there are
several turns in the sluiceway, none appear to be greater than 23 degrees. The discharge point
of the east sluiceway is at the mean low water (MLW) level. On occasion, the end of the east
sluiceway has been seen above the water level, causing an actual "free fall" scenario. The west
sluiceway discharge is above the MLW level in the discharge canal.

Under normal operation, seawater is heated in the condensers to approximately 27 to 30�F
above the intake temperature. This is within the plant's National Pollutant Discharge Elimination
System (NPDES) permit, which allows for as much as a 32�F temperature change. With the
cooling water flow being relatively constant at 311,040 gpm (693 cfs) throughout the year, the
discharge temperature is almost entirely a function of the intake water temperature. The
permitted change in temperature across the service water is 5 to 10�F. From the condensers,
water flows through the buried concrete conveyances to the discharge canal. The conveyances
are 235 ft of 13 ft by 17 ft reinforced concrete box culvert, followed by 250 ft of a concrete pipe
that is 10.5 ft in. diameter.

Three to five times each year, the plant is reduced to 50 percent power, and a thermal
backwash is conducted to control biological fouling. During the backwash, water is heated to
about 105�F, and two of the four traveling screens are rotated in reverse, allowing heated, non-
chlorinated seawater from the condensers to flow back over the screens and to the intake
embayment. The treatment is maintained for about 35 minutes. Scheduling of the thermal
backwash treatments is coordinated with the highest tide to achieve maximum coverage,
preventing mussels from growing in the upper elevations of the intake structure.

Upon exiting the concrete pipe, discharged water enters a 900-foot-long trapezoidal discharge
canal separated from the intake embayment by a breakwater. The discharge canal is created by
two breakwaters that are oriented perpendicular to the shoreline, one of which is shared with
the intake embayment. The canal sides are sloped at a 2:1 horizontal to vertical ratio. The
bottom is 30 feet wide at an elevation of 0 feet MLW, or 4.8 feet below MSL. The canal bottom
remains at this elevation until it converges with the shore, which has a slope of approximately
40:1 at the canal mouth. At low tide, the water in the discharge canal is several feet higher than
sea level, and the discharge is rapid and turbulent (estimated at 8.1 fps). At high tide, the
velocity is much lower (estimated at 1.4 fps) because the cross sectional area of flow in the
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canal is greater.  Discharge of the heated water creates a thermal plume in the nearshore area
of PNPS.  Dredging of the discharge canal has never been conducted.  The intake embayment
has been dredged twice, once in 1982 and again in the late 1990s.  The purpose of dredging in
the 1990s, though unsuccessful, was to bring colder water into the cooling water system.  Each
dredging event was individually permitted through the U.S. Army Corps of Engineers (USACE). 
The potential dredge material was tested as part of the permit, undergoing chemical, biological,
and radiological analyses (see Section 2.2.5.2).  The sediments were described as having
relatively low concentrations of the chemical parameters tested [polychlorinated biphenyls
(PCBs), polycyclic aromatic hydrocarbons (PAHs), pesticides, petroleum hydrocarbons, heavy
metals], and thus considered to be Category One material under the Massachusetts
Department of Environmental Protection (MDEP) dredged material classification guidelines and
being suitable for disposal (BSC Group 1996).  Of the three potential categories of dredged
material, a Category One classification has the lowest amount of contaminants.  The dredged
material was disposed of in open water, at the Massachusetts Bay Disposal Site, north of
Boston.

5.0  Potential Effects of Plant Operation on Biota and Habitat 

Operation of the PNPS cooling water system has the potential to impact marine species and
habitat.  Water removed from Cape Cod Bay contains a variety of aquatic organisms that may
be impinged on plant intake structures or entrained through the plant in the circulating cooling
water system and subjected to thermal, mechanical, chemical, and pressure stresses.  In
addition to being removed by the intake, the marine water column in Cape Cod Bay would
experience increased temperatures near the discharge area, and organisms in the bay could be
exposed to elevated water temperatures from the thermal discharge plume.  Benthic
invertebrates and macroalgae may also experience physical effects due to scouring of the
bottom substrate by the discharge.

5.1 Impingement

Impingement may occur when aquatic organisms that are drawn into the intake with the cooling
water are trapped against the screens of the intake bays.  Impinged organisms may experience
injury or mortality by suffocation, starvation, exhaustion, or abrasion, which can result in fatal
infection.  Impingement can affect fish and invertebrate species.

Impingement sampling has been conducted by PNPS since the facility first began operation and
consists of monitoring three scheduled screen wash periods each week throughout the year. 
The screens are not continuously turned.  However, in general they are turned for 8 hours prior
to conducting the impingement sampling.  If the screens were turned prior to sampling, a 60
minute sample is obtained.  If the screens were not turned prior to arrival of the sampling crew,
a 30 minute sample is scheduled (Normandeau Associates 2006b).  While the screens are
turning, low and high pressure sprays continuously rinse debris and organisms off the screens
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into a sluiceway, which is sampled by inserting a stainless steel collection basket into the
sluiceway adjacent to the traveling screens.  Fish are considered to be alive if opercular
movement is noted and there are no obvious signs of injury.  Living fauna are noted and
measured for total length and then returned to the sluiceway.  Dead or injured specimens are
preserved for later analysis in the lab (Normandeau Associates 2006b).

After being rinsed off of the screens and being washed into the east sluiceway, all debris and
organisms are diverted via a seamless concrete sluiceway into the intake embayment,
approximately 300 ft from the screens.  During storm events, a portion or all of the flow from the
screens is diverted to the discharge canal via the west sluiceway.  A re-impingement study was
attempted in the early 1980's, but due to methodological difficulties, the study was never
completed.

Impingement rates are calculated by dividing the number of individuals of a given species that
are collected by the number of hours in the collection period.  If impingement rates of greater
than 20 fish per hour are noted, additional samples are collected.  If impingement rates continue
to be elevated after the second sampling period, the plant operator is notified and advised to
leave the screens operating until further notice (Normandeau Associates 2006b).

Since 1980, a total of 73 species of fish has been collected in the impingement sampling
(Normandeau Associates 2006b).  In 2005, impingement samples were collected for a total of
440 hours spread out over the entire year.  Over 300,000 fish consisting of 38 species were
collected (Normandeau Associates 2006b).  Atlantic menhaden (Brevoortia tyrannus), Atlantic
silverside (Menidia menidia), rainbow smelt (Osmerus mordax), winter flounder
(Pseudopleuronectus americanus), and Atlantic tomcod (Microgadus tomcod) accounted for 98
percent of the annual total of impinged fish (Normandeau Associates 2006b).  Atlantic
menhaden were the most dominant at 97 percent, followed by Atlantic silverside (3.8 percent),
rainbow smelt (1.3 percent) and winter flounder (1.2 percent) (Normandeau Associates 2006b). 
Approximately 23,000 invertebrates representing 18 taxa were also collected.  Sevenspine bay
shrimp (Crangon septemspionosus) was the dominant species, followed by cancer crab (Cancer
spp.), and then American lobster (Homarus americanus) (Normandeau Associates 2006b).

Life stages of fish collected in the impingement sampling program may include late stage
larvae, juveniles, and adults; however; the historical data provided in Normandeau Associates
(2006b) do not specify the life stages collected.  Therefore, discussion of the potential impacts
to EFH associated with impingement are not specific to individual life stages.

Menhaden impingement rates were significantly greater in 2005 than at any other time in the
history of the station being impinged at a rate 25 times greater than the historical mean. 
Impingement rates for silversides in 2005 were similar to the historical mean.  Winter flounder
and rainbow smelt were impinged at rates of almost 3 times and 2 times, respectively, of their
historical means.  Impingement rates for winter flounder have been steadily increasing since the
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late 1990s (Normandeau Associates 2006b).  There was a sharp drop in rainbow smelt
impingement rates in 2000, but other than that, impingement rates have remained at relatively
consistent levels since the 1990s (Normandeau Associates 2006b).

In 2005, there were 19 impingement events (greater than 20 fish per hour).  In the majority of
these events, menhaden and silversides were the primary species impinged (Normandeau
Associates 2006b).  Impingement off the Atlantic tomcod in 2005 was approximately 6 times
greater than the historical mean and is the second highest impingement rate in the history of
PNPS.

In 2005, survival of impinged organisms was higher during the 60 minute samples than during
the 30 minute samples.  This trend is consistent with previous years (Normandeau Associates
2006b).  Survival of the Atlantic menhaden was low during both the 60 minute samples (27
percent) and the 30 minute samples (18 percent).  The Atlantic silverside had a much greater
difference in survival between the 60 minute samples and the 30 minute samples (62 percent
versus 15 percent, respectively).  Winter flounder survival averaged 96 percent when collected
during the 60 minute samples, while survival was approximately 77 percent during the 30
minute samples.  There was also a significant difference for the rainbow smelt, with 53 percent
survival based on the 60 minute samples and no survival based on the 30 minute samples
(Normandeau Associates 2006b).  Survival for the Atlantic tomcod ranges from 35 percent for
the 30 minute samples to 63 percent for the 60 minute samples.

5.2 Entrainment

Entrainment occurs when smaller objects or organisms pass through the intake screens and
enter the plant’s cooling system with the cooling water.  Organisms entrained in the water are
subjected to pressure changes, mechanical damage, toxic exposure from chlorine, and thermal
stress.  For the purposes of this EFH assessment, NRC staff assumes 100 percent mortality of
entrained organisms.

Entrainment sampling was initiated by PNPS in 1974 and was initially conducted twice per
month from January to February and from October to December and conducted weekly from
March through September.  During these events, sampling was conducted in triplicate. 
Beginning in 1994, the sampling program was modified to focus on better temporal coverage. 
During the January to February and October to December time periods, samples are collected
every other week on three separate days for a total of approximately six samples per month. 
During the March through September time frame, three separate samples have been collected
every week for a total of approximately 12 samples per month (Normandeau Associates 2006a).
Entrainment sampling is usually conducted concurrently with the impingement sampling. 
Entrainment sampling is conducted by suspending a 60 cm (24 in.) diameter plankton net (with
flowmeter) in the discharge canal approximately 30 m from the headwall.  Typically a standard
mesh of 0.333 mm (0.013 in.) is used, with the exception of the late March through late May
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time period, when a 0.202 mm (0.008 in.) mesh is used to capture early stage larval winter
flounder.   The sampling period typically ranges from 8-30 minutes depending upon the tide; the
higher tide requires a longer interval due to lower discharge stream velocities.  The target is to
sample a minimum quantity of 100 m3 of water.  Upon termination of the sampling period,
samples are preserved in 10 percent formalin prior to laboratory identification and enumeration
(Normandeau Associates 2006a).

Approximately 60 different fish species have been collected over the last 30 years of
entrainment monitoring at PNPS (Normandeau Associates 2006a).  In this area of Cape Cod
Bay, there are three primary spawning seasons observed:  winter-early spring, late spring-early
summer, and late summer-autumn.

Many of the species that spawn during the winter early spring period have demersal, adhesive
eggs that are not normally entrained, and as a result, more species are typically represented by
larvae than by eggs during this time period (Normandeau Associates 2006a).  During the 2005
winter-early spring season (generally January to April), egg collections are dominated by
Atlantic cod (Gadus morhya), while larvae collections are dominated by the American sand
lance (Ammodytes americanus) (Normandeau Associates 2006a).  In 2004, the sand lance also
dominated the larvae collections while the egg collection were dominated by American plaice
(Hippoglossoides platessoides), followed by Atlantic cod (Marine Research, Inc. 2005b).

The late spring early summer season is typically the most active reproductive period among the
temperate fishes in the PNPS area (Normandeau Associates 2006a).  For entrainment
sampling, in both the 2004 and 2005 late spring early summer seasons (May-July), the egg
collections were dominated by tautog (Tautogolabrus adspersus), cunner (Pleuronectes
ferruginea), and yellowtail founder (Pleuronectes ferruginea), while the larvae were dominated
by winter flounder (Marine Research, Inc. 2005a; Normandeau Associates 2006a).

The late summer-early autumn season in the PNPS area typically shows a decline in overall
ichthyoplankton density and number of species collected (Normandeau Associates, 2006a). 
The 2004 and 2005 late summer-early autumn seasons (August-December) were dominated by
tautog, cunner, and yellowtail eggs, closely followed by fourspot flounder 
(Paralichthyus oblongus) and windowpane flounder (Scopthalmus aquosus) eggs (Marine
Research, Inc. 2005b; Normandeau Associates 2006a).  In 2005, the larval collections were
dominated by fourbeard rockling (Enchelyopus cimbrius), whereas in 2004 larval collections
were dominated by cunner, with the fourbeard rockling showing a much lower percentage than
in 2004 (Marine Research, Inc. 2005b; Normandeau Associates 2006a).

According to Entergy (2006b), ichthyoplankton densities obtained in 2005 are consistent with
the data from the 1975-2004 time series, with the exception of Atlantic cod and Atlantic
mackerel eggs and larval winter flounder and rock gunnel (Pholis gunnellus).  Both the Atlantic
cod eggs and larval winter flounder abundance estimates appear to have increased over long
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term trends, whereas Atlantic mackerel eggs and larval rock gunnel appear to be relatively low
compared to historic data (Normandeau Associates 2006a).

Periodically through the life of the facility, there have been periods when the rate of entrainment
is significantly elevated.  Reporting of these “significant” events is required by the facility
NPDES permit.  Identification of these events was thought to be necessary so that it could be
determined whether high ichthyoplankton entrainment rates were being caused by conditions in
the vicinity of Rocky Point that are attributable to operation of PNPS, or whether they were
attributable to naturally occurring high population levels in the bay (i.e., during spawning
season) (Normandeau Associates 2006a) .  These high entrainment events can contribute a
significant percentage of the overall annual entrainment numbers for certain species.  For
example, during the 2005 sampling season, there were 54 separate high entrainment events, as
defined by comparison to historical data sets.  These included a total of 12 species of eggs and
larvae, including American plaice, Atlantic menhaden, Atlantic herring, American sand lance,
seasnail (Liparis atlanticus), winter flounder, radiated shanny (Ulvaria subbifurcata), cunner,
fourbeard rockling, tautog, Atlantic mackerel, and lumped hake (Normandeau Associates
2006a).

5.3 Thermal Effects

Aquatic organisms are potentially impacted by the thermal plume associated with PNPS
discharge of heated cooling water.  Contact with heated discharge water may induce heat shock
in animals.  Alternatively, organisms that have acclimated to the thermal discharge may
experience cold shock during plant shut down.  The effects may occur to organisms within the
water column or to bottom-dwelling organisms within the vicinity of PNPS (ENSR 2000).

Section 316(a) of the Clean Water Act (CWA) establishes a process by which a discharger can
demonstrate that the established thermal discharge limitations are more stringent than
necessary to protect balanced, indigenous populations of fish and wildlife and obtain
facility-specific thermal discharge limits (33 USC 1326).  The applicant has provided U.S.
Environmental Protection Agency (EPA) with Section 316(a) demonstrations that address
compliance with the thermal effluent limitations of the NPDES permit and environmental impacts
of the thermal discharge.  The NPDES permit (EPA 1994) states that "the thermal plumes from
the station:  (1) shall not deleteriously interfere with the natural movements, reproductive cycles,
or migratory pathways of the indigenous populations within the water body segment; and (2)
shall have minimal contact with the surrounding shorelines.  To assess compliance with these
requirements, there has been an extensive monitoring program of the coastal environmental
near the PNPS site since the beginning of design/construction in the late 1960s (EG&G 1995).

A combined Section 316(a) and (b) demonstration report for PNPS was submitted to EPA
Region 1 in 1975 and 1977 by the Boston Edison Company (Stone & Webster 1975, Stone &
Webster 1977), was accepted by EPA, and was used in determining facility-specific NPDES
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discharge temperature limits (Entergy 2006a).  That initial Section 316 demonstration report was
based on engineering, hydrological, and ecological data from a 3-year pre-operational period
(1969-1972) and a 5-year post-operational period (1972-1976).  It predicted that station
operations would not result in long-term thermal impacts to the aquatic environment (ENSR
2000).  Based on that report and ongoing ecological monitoring programs, EPA has issued and
renewed NPDES permits for PNPS for over 30 years and has determined that thermal
discharges from PNPS are sufficiently protective of the aquatic community of Cape Cod Bay to
satisfy alternative thermal effluent limitations under Section 316(a) of the CWA (ENSR 2000,
Entergy 2006a).

In recent years, EPA Region 1 has required all NPDES permittees affected by Section 316 to
submit new Section 316(a) and (b) demonstrations.  A new Section 316 demonstration report for
PNPS was prepared in 2000 (ENSR 2000), which updated the previous report based on
approximately 25 years of additional engineering, hydrological, and biological data related to
PNPS operations and conditions in the aquatic environment of western Cape Cod Bay.  EPA
Region 1 currently is reviewing an Entergy application for renewal of the NPDES permit for
PNPS, including the newest combined Section 316 demonstration report (Entergy 2006a).  In
the interim, Entergy has continued biological monitoring.  The Thermal Discharge Fish
Surveillance Program involves periodic visual inspections of the discharge canal during times of
fish migration in order to determine the presence of fish and their condition.

Studies have demonstrated that the thermal plume does cause finfish to avoid the area of the
plume.  The plume also does not cause significant mortality, with only two individuals identified
as killed as a result of heat shock in the mid 1970s.  Similar studies of the thermal plume
impacts on benthic organisms found no effects.  Research trap catch data specifically collected
to evaluate the impact on the American lobster did not identify any measurable difference in the
presence of the species before or during plant operation (ENSR 2000).

An additional source of heated water discharge at PNPS is backwashing operations.  Thermal
backwashing is a commonly used method for control of biofouling in the condenser tubes and
intake structures of power plants.  Condenser tubes at PNPS are cleaned by backwashing on a
1- to 2-week interval, depending on the degree of biofouling.  Because the plant electrical
generation must be reduced during backwashing, the procedure usually is conducted during
off-peak hours.  The method involves reversing the flow of heated water so that organisms
fouling the condenser tubes and intake structure are killed by the elevated temperatures.  The
process results in the flow of heated water out of the intake structure and into the intake
embayment.  The thermal backwashing process generally occurs for approximately 45 to 60
minutes and produces elevated water temperatures averaging approximately 37.8�C.  A thermal
survey to determine the effects of backwashing operations at PNPS found that the procedure
caused a relatively thin thermal plume, averaging 3 to 5 ft (0.5 to 1.5 m) in depth, that spread
rapidly from the intake structure across the western end of the intake embayment and along the
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outer breakwater.  The plume completely dissipated within a few hours (Normandeau
Associates 1977). 

6.0  Potential Effects of the Proposed Action on Designated EFH and Federally
Managed Species in the Vicinity of PNPS

PNPS is located in an area that provides EFH for species managed by the New England
Fishery Management Council.  Also, highly migratory species managed by NMFS and their
EFHs occur in the vicinity of PNPS.  The NRC staff has conducted an evaluation by considering
all designated EFH that could occur in the vicinity of PNPS, and used a screening process to
eliminate species and their EFHs that would not be in the scope of this assessment.  Because
EFH is designated geographically with respect to latitude and longitude, the staff first identified
the geographic boundaries of Cape Cod Bay.  Table 6-1 lists the 10 minute latitude by 10
minute longitude geographic areas that were used to identify species to be included in the EFH
assessment.

Table 6-2 lists the resulting species and life stages for which designated EFH potentially occurs
in the vicinity of PNPS. These potentially occurring species were complied based on the species
lists for the locations noted in Table 6-1. Habitat areas of particular concern (HAPCs) have not
been designated for any of these species in the area surrounding PNPS.

The species on this list were further evaluated to determine if EFH was designated for the
geographic area in which PNPS is located (i.e., Cape Cod Bay, Gulf of Maine), and also
whether Cape Cod Bay in the vicinity of PNPS has the salinity, depth, temperature, and
substrate requirements for specific life stages of an individual species.  This evaluation was
conducted by determining whether the EFH and general habitat parameters correlate with the
physical and chemical environment surrounding PNPS.  As described in Section 3, salinities in
the vicinity of PNPS range from 28 to 33 ppt, while the depths in the immediate area of PNPS
range from 3 to 6 m (10 to 20 ft), with a maximum depth of approximately 55 m (180 ft) at the
mouth of the bay.  Water temperatures in this area typically range from 2°C to 22�C at the
surface and from 3°C to 12�C on the bottom, while the substrate in this area is generally sandy
with the exception of two offshore rocky ledges just to the north and south of PNPS. 
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Table 6-1.   Essential Fish Habitat Areas Associated with Cape Cod Bay

10 Minute x 10 Minute Square Coordinates Description of Geographic Area Source

North East South West
42o 10.0’N 70o 30.0’W 42o 00.0’N 70o 40.0’W Atlantic Ocean waters within Cape Cod

Bay within the square east of Duxbury,
MA., Kingston, MA., and Marshfield MA.,
from Saquish Neck in Duxbury, MA., to
Rexhame Beach in Marshfield, MA.,
including waters affecting most of
Duxbury Bay and Powder Point in
Duxbury, MA.

http://www.nero.noaa.gov/hc
d/ma3.html and
http://www.nero.noaa.gov/hc
d/STATES4/CapecodtoNH/4
2007030.html://www.nero.no
aa.gov/hcd/ma4.html

42o 10.0’N 70o 40.0’W 42o 00.0’N 70o 50.0’W Atlantic Ocean waters within the square
within Massachusetts Bay east of
Kingston, MA., and Marshfield, MA. From
Kingston Bay and Kingston to Powder
Point in Duxbury, MA, along with
Rexhame Beach in Marshfield, MA., to
the North River Inlet in Marshfield, MA.
Includes a disposal site just east of
Plymouth Horn on the end of Gurnet Pt.
at the tip of Duxbury Beach.

http://www.nero.noaa.gov/hc
d/ma4.html and
http://www.nero.noaa.gov/hc
d/STATES4/CapecodtoNH/4
2007040.html

42o 00.0’N 70o 20.0’W 41o 50.0’N 70o 30.0’W Atlantic Ocean waters within Cape Cod
Bay within the square one square
southwest of the square affecting
Provincetown, MA./ tip of Cape Cod. 

http://www.nero.noaa.gov/hc
d/ma3.html and http://
www.nero.noaa.gov/hcd/ST
ATES4/CapecodtoNH/
41507020.html

42o 00.0’N 70o 30.0’W 41o 50.0’N 70o 40.0’W Waters within Cape Cod Bay within the
square affecting the following: east of
Plymouth, MA., and Kingston, MA., from
Plymouth Harbor south to Lookout Point
in Plymouth, MA., along with the
southern tip of Saquish Neck in Duxbury.
Also affected by these waters are
Browns Bank, Duxbury Pier, Plymouth
Beach, Warren Cove, Rocky Pt., White
Horse Beach and Rocks, Manomet Pt.,
Mary Ann Rocks, Stone Horse, Rocks,
Stone Hill, Stellwagen Rocks, Center Hill
Pt., and Ellisville Harbor.

http://www.nero.noaa.gov/
hcd/ma3.html and
http://www.nero.noaa.gov/
hcd/STATES4/CapecodtoN
H/ 41507030.html

42o 00.0’N 70o 40.0’W 41o 50.0’N 70o 50.0’W Cape Cod Bay waters within the square
affecting the following: east of Plymouth,
MA., and Kingston, MA., from the Jones
River past High Cliff to Plymouth Harbor
Breakwall.

http://www.nero.noaa.gov/
hcd/ma4.html and 
http://www.nero.noaa.gov/hc
d/STATES4/CapecodtoNH/4
1507040.html
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Table 6-1.  (contd)

10 Minute x 10 Minute Square Coordinates Description of Geographic Area Source
North East South West

41o 50.0’N 70o 20.0’N 41o 40.0’N 70o 30.0’W Atlantic Ocean waters within the square
within Cape Cod Bay affecting the
following: north of Sandwich, MA., and
Barnstable, MA.  Also, these waters
affect from the Cape Code Canal on the
west, east to the western part of Sandy
Neck, along with the Great Marshes and
the western part of Barnstable Harbor. 
Also affected are: Town Beach, Old
Harbor Creek, and Springhill Beach
northeast of Sandwich, MA., Scorton
Neck and Beach, Scorton Ledge, a dump
site on the northwest corner, and Plowed
Neck.

http://www.nero.noaa.gov/hc
d/states4/capecodtoNH/414
07020.html

41o 50.0’N 70o 30.0’W 41o 40.0’N 70o 40.0’W Atlantic Ocean waters within the square
within Cape Cod Bay affecting the
following: the Cape Cod Canal and
surrounding from Lookout Point in
Plymouth, MA., southeast to the north
half of Scraggy Neck, and to Great Neck
and Onset, MA., except for the far end of
Stony Point Dike. This square also
includes waters within Buzzards Bay
affecting around Bourne, MA., and the
northeast part of Wareham, MA. Also
affected are: Scusset Beach and
Sagamore Beach. 

http://www.nero. noaa.gov/
hcd/ma3.html and
http://www.nero.noaa.gov/
hcd/STATES4/CapecodtoN
H/41407030.html

Southeast Corner Boundaries
42o 00 70o 00 41o 40 70o 10
42o 00 70o 10 41o 40 70o 20
42o 00 70o 20 41o 40 70o 30
42o 00 70o 30
41o 50 70o 00
41o 50 70o 10
41o 50 70o 20
41o 50 70o 30
41o 40 70o 00

Cape Cod Bay, MA http://www.nero.noaa.gov/hc
d/ma3.html

NRC-Pilgrim's Final Supplemental 
 Environmental Impact Statement

Exhibit No. NRC000002 
Pilgrim LR Proceeding 
50-293-LR, 06-848-02-LR



Appendix E

NUREG-1437, Supplement 29 E-102 July 2007

Table 6-2.   EFH Species Potentially Occurring in the Vicinity of PNPS

Species Eggs Larvae Juveniles Adults
Spawning

Adults
American plaice (Hippoglossoides
platessoides) M M M M M 
Atlantic butterfish (Peprilus triacanthus) M M M/E M/E  
Atlantic cod (Gadus morhua) M M M M M
Atlantic halibut (Hippoglossus
hippoglossus) M M M M M
Atlantic mackerel (Scomber scombrus) M/E M/E M/E M/E  
Atlantic sea scallop (Placopecten
magellanicus) M M M M M
Atlantic sea herring (Clupea harengus) M M M/E M/E  
Black sea bass (Centropristus striata) N/A  M M  
Bluefin tuna (Thunnus thynnus)   M M  
Bluefish (Pomatomus saltatrix) M/E  
Haddock (Melanogrammus aeglefinus) M M    
Little skate (Leucoraja erinacea) M M
Longfin squid (Loligo pealei) N/A N/A M M  
Monkfish (Lophius americanus) M M  M  
Ocean pout (Macrozoarces americanus) M M M M M
Ocean quahog (Artica islandica) N/A N/A M M  
Pollock (Pollachius virens) M M/E M
Red hake (Urophycis chuss) M M M/E M M
Scup (Stenotomus chrysops) M M M/E M  
Shortfin squid (Illex illecebrosus) N/A N/A M M  
Smooth skate (Malacoraja senta) M
Spiny dogfish (Squalus acanthias) N/A N/A M M  
Summer flounder (Paralicthys dentatus)    M  
Surf clam (Spisula solidissima) N/A N/A M M  
Thorny skate (Amblyraja radiata) M M
White hake (Urophycis tenuis) M M M/E M/E  
Whiting/Silver hake (Merluccius bilinearis) M M M/E M/E M
Windowpane flounder (Scopthalmus
aquosus) M/E M/E M/E M/E M/E
Winter flounder (Pseudopleuronectes
americanus) M/E M/E M/E M/E M/E
Winter skate (Leucoraja ocellata) M E
Witch flounder (Glyptocephalus
cynoglossus) M M    
Yellowtail flounder (Pleuronectes
ferruginea) M M M M M
* M = EFH in marine ecosystem; E = EFH in estuarine ecosystem.
N/A = Species either have no data available on the designated life stages, or those life stages are not present in the
species reproductive cycle.
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The following discussions of life stages and habitat preferences for the species listed in Table 2
include evaluations of the potential effects of continued PNPS operations on EFH.  This
assessment also evaluates the potential effects of continued PNPS operations on prey items of
the EFH species.  For the purposes of this assessment, NRC staff has classified impacts as
having a minimal adverse effect,  less than substantial adverse effect, or substantial adverse
effect based on evaluation of entrainment, impingement, thermal effects, and effects on prey
species.

American plaice (Hippoglossoides platessoides)

EFH for American plaice eggs, larvae, juveniles, adults, and spawning adults exists in the
vicinity of PNPS.  For eggs and larvae, EFH includes surface waters of the Gulf of Maine and
Georges Bank.  This includes areas where water temperatures are below 12 to 14°C, and water
depths are between 30 and 130 m (98 and 426 ft), with a wide range of salinities.  EFH for
juveniles, adults, and spawning adults includes bottom habitats with fine-grained, sandy, or
gravel substrates in the Gulf of Maine (NMFS 2006).  Water conditions in EFH for the juveniles,
adults, and spawning adults includes water temperatures below 17°C, and depths between 45
and 175 m (148 and 574 ft).  Spawning adults are typically found in water with temperatures
below 14°C, and depths less than 90 m (295 ft) (NMFS 2005a).

Both the eggs and larvae of the American plaice are pelagic and are found in shallow surface
waters, including southern New England and Cape Cod Bay (ENSR 2000).  Adults are primarily
benthic, but are known to migrate off of the bottom at night to prey on non-benthic species (DFO
1989 in Johnson 2004). Larvae prey on plankton, diatoms, and copepods found in surface water
layers.  As larvae turn into juveniles, they feed on small crustaceans, polychaetes, and
cumaceans (Bigelow and Schroeder 1953 in Johnson 2004).  Benthic crustaceans, mollusks,
and small forage fish species make up the diet of the American plaice adults. The American
plaice does not migrate substantially.  Results from tagging studies have found that most
recaptured individuals were found within 30 mi from the tagging site, even as long as seven
years later (DFO 1989 in Johnson 2004). In 2005, an analysis of juvenile populations resulted
in a proposal for the designation of HAPCs for the American plaice, including areas within Cape
Cod Bay (Crawford et al. 2005).  American plaice populations in the western North Atlantic have
declined dramatically since the early 1980s (Johnson 2004).

The intake and discharge at PNPS have the potential to adversely affect a small portion of EFH,
including prey for all life stages of the American plaice.   American plaice have been impinged at
PNPS, but they are not a common species in the impingement sampling program (Normandeau
2006b).  Eggs and larvae of the American plaice dominated entrainment studies at PNPS
(ENSR 2000, Normandeau 2006a).  Due to the small area affected by the thermal plume and
because the American plaice would exhibit behavioral avoidance if water temperatures are not
within their preference range, it is unlikely that the PNPS discharge would affect juvenile and
adult American plaice EFH.  Continued operation of PNPS may also have the potential to affect
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prey items of various life stages of the American plaice either through entrainment of
phytoplankton, zooplankton, or icthyoplankton, or via impingement of small forage fish species.   
Continued operations of PNPS may have a substantial adverse effect on EFH for American
plaice.

Atlantic butterfish (Peprilus triacanthus)

EFH for American butterfish eggs, larvae, juveniles, and adults exists in the vicinity of PNPS. 
EFH for offshore areas includes pelagic waters over the continental shelf from the Gulf of Maine
to Cape Hatteras.  Inshore EFH for the butterfish includes the mixing or saline zones of
estuaries where butterfish eggs, larvae, juveniles, and adults are common or abundant on the
Atlantic coast, from Passamaquoddy Bay, Maine to James River, Virginia (NMFS 2006). 
Butterfish eggs and larvae are found in water with depths ranging from the shore to 6000 ft, and
temperatures between 48oF and 66oF.  Juvenile and adult butterfish are found in waters from 33
to 1,200 ft deep, and with temperatures ranging from 37oF to 82oF (NMFS 2006). Spawning
occurs offshore, at temperatures above 59oF (Colton 1972 in Cross et al. 1999).

All life stages, including eggs, larvae, juveniles, and adults are pelagic (Cross et al. 1999). 
Adult butterfish prey on small fish, squid, and crustaceans, and in turn are preyed upon by many
species, including silver hake (Merluccius bilinearis), bluefish, swordfish (Xiphias gladuis), and
longfinned squid (Loligo pealei) (ENSR 2000).  In summer, the butterfish can be found over the
entire continental shelf from sheltered bays and estuaries, over substrates of sand, rock, or
mud, to a depth of 200 m (Cross et al. 1999).  The butterfish migrates annually in response to
seasonal changes in water temperature. During the summer, they migrate inshore into southern
New England and Gulf of Maine waters, and in winter they migrate to the edge of the continental
shelf in the Mid-Atlantic Bight (Cross et al. 1999).

The PNPS intake and discharge have the potential to adversely affect egg, larvae, juvenile, and
adult Atlantic butterfish EFH.  Atlantic butterfish eggs and larvae have been consistently
collected in the PNPS entrainment sampling (Normandeau 2006a).  They have also been
collected periodically in the impingement sampling (Normandeau 2006b).  However, it is unlikely
that PNPS intake operations are adversely affecting butterfish as the species has not been
reported to be entrained or impinged in high numbers (ENSR 2000).  Due to the small area
affected by the thermal plume and because the Atlantic butterfish would exhibit behavioral
avoidance if water temperatures are not within their preference range, it is unlikely that the
PNPS discharge would affect juvenile and adult Atlantic butterfish EFH. Continued operation of
PNPS may also have the potential to affect prey items of various life stages of the Atlantic
butterfish, either through entrainment of icthyoplankton or via impingement of squid or small
forage fish species.  Continued PNPS operations are likely to have a less than substantial
adverse effect on EFH for butterfish.
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Atlantic cod (Gadus morhua)

EFH for Atlantic cod eggs, larvae, juveniles, adults, and spawning adults exists in the vicinity of
PNPS.  EFH for eggs of the species exists in surface waters around the perimeter of the Gulf of
Maine, Georges Bank, and the eastern portion of the continental shelf off southern New
England in water depths less than 100 m (328 ft), and in temperatures below 12oC.  Larval EFH
for cod exists in pelagic waters of the Gulf of Maine, Georges Bank, and the eastern portion of
the continental shelf off southern New England in depths of 30 to 70 m (98 to 230 ft), and
temperatures below 10oC.  EFH for juvenile, adult, and spawning adult cod includes bottom
habitats with substrates of rocks, cobble, or gravel in the Gulf of Maine, Georges Bank, and the
eastern portion of the continental shelf off southern New England.  Juvenile cod EFH includes
depths ranging from 25 to 75 m (82 to 246 ft), and water temperatures below 20oC.  Adult and
spawning adult EFH requirements includes water depths from 10 to 150 m (33 to 492 ft) and
temperatures below 10oC (NMFS 2006). Peak spawning within Massachusetts Bay occurs in
January and February (Lough 2004).

As the cod become juveniles and adults, they are able to withstand deeper, colder, and more
saline water, and become more widely distributed (Fahay et al. 1999a).  Some studies have
shown that juveniles tend to prefer shallow areas with cobble substrates, in order to avoid
predation (Gotceitas and Brown 1993 in Fahay et al. 1999a).  Juveniles and younger adults
tend to consume pelagic and benthic invertebrates, while adult cod also feed on both
crustaceans and other fish, including sand lance, cancer crabs, and herring (Clupea harengus)
(Lough 2004). Within the temperate part of their range, including offshore New England, cod are
non-migratory and only make minor seasonal movements in response to temperature changes. 
At the extremes of their range, including Labrador and south of the Chesapeake, the cod
migrate annually (Fahay et al. 1999a).  In 2005, an analysis of juvenile populations resulted in a
proposal for the designation of HAPCs for the Atlantic cod, including areas within Cape Cod Bay
(Crawford et al. 2005).

The intake and discharge at PNPS have the potential to adversely affect a small portion of EFH
for all life stages of the Atlantic cod.  Eggs and larvae of the Atlantic cod dominated entrainment
studies at PNPS (ENSR 2000, Normandeau 2006a).  Atlantic cod life stages have also been
observed in the PNPS impingement sampling program (Normandeau 2006b).  Due to the small
area affected by the thermal plume and because the Atlantic cod would exhibit behavioral
avoidance if water temperatures are not within their preference range, it is unlikely that the
PNPS discharge would affect juvenile and adult Atlantic cod EFH.  Continued operation of
PNPS may also have the potential to affect prey items of juvenile and adult life stages of the
Atlantic cod as several prey items of the Atlantic cod (sand lance and herring) have been
commonly reported in the impingement and entrainment sampling program at PNPS. 
Continued operations of PNPS may have a substantial adverse effect on EFH for Atlantic cod.
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Atlantic halibut (Hippoglossus hippoglossus)

EFH for Atlantic halibut eggs, larvae, juveniles, adults, and spawning adults exists in the vicinity
of PNPS.  EFH for eggs includes the pelagic waters and sea floor of the Gulf of Maine and
Georges Bank, with water depths less than 700 m (2296 ft) and temperatures between 4 to 7oC.
For larvae, the EFH consists of surface waters of the Gulf of Maine and Georges Bank. 
Juvenile and adult EFH for the halibut includes bottom habitats with sand, gravel, or clay
substrates in the Gulf of Maine and Georges Bank.  Juvenile cod are found at water depths from
20 to 60 m (66 to 197 ft) and temperatures above 2oC.  Adults are found in water depths from
100 to 700 m (328 to 2296 ft) and at temperatures below 13.6oC.  Spawning adult EFH consists
of bottom habitats with substrates of soft mud, clay, sand, or gravel in the Gulf of Maine and
Georges Bank.  Spawning adults are typically found in water depths less than 700 meters, and
at temperatures below 7oC (NMFS 2006).  Spawning is reported to occur in late fall or spring,
with peak spawning between November and December (NEFMC 1998a in ENSR 2000). 
However, spawning is thought to no longer occur in the Gulf of Maine (Cargnelli et al. 1999b).

The eggs of the halibut are bathypelagic, suspended within the water column at a depth of 54 to
200 m (177 to 656 ft) (Scott and Scott 1988, Blaxter et al. 1983 in Cargnelli et al. 1999b).  Both
the eggs and larvae are pelagic.  The larvae live within surface waters until they reach juvenile
stage, at which time they transform into flatfish and move to the bottom (BMLSS 1997/8 in
ENSR 2000).  The diet of the Atlantic halibut changes through its lifespan.  Juveniles and
smaller adults prey mostly on invertebrates, including annelids and crustaceans.  As they grow
larger, the adults prey primarily on other fish (Kohler 1967 in Cargnelli et al. 1999b).  In the Gulf
of Maine, the primary prey is squid, crabs, silver hake, northern sand lance (Ammodytes
dubius), ocean pout (Macrozoarces americanus), and alewife (Alosa pseudoharengus)
(Cargnelli et al. 1999b).  Juveniles live within their nursery areas until the age of 3 to 4 years,
and after that time perform annual migrations (Stobo et al. 1988 in Cargnelli et al. 1999b).

The PNPS intake and discharge have the potential to adversely affect egg, larvae, juvenile,
adult, and spawning adult Atlantic halibut EFH.  However, it is unlikely that PNPS intake
operations are adversely affecting juvenile and adult halibut as the species has not been
reported to be entrained or impinged (Normandeau 2006a, Normandeau 2006b).  Due to the
small area affected by the thermal plume and because the Atlantic halibut would exhibit
behavioral avoidance if water temperatures are not within their preference range, it is unlikely
that the PNPS discharge would affect juvenile and adult Atlantic halibut EFH. Continued
operation of PNPS may also have the potential to affect prey items of juvenile and adult life
stages of the Atlantic halibut as several prey items of the Atlantic halibut (squid, northern sand
lance, and alewife) have been commonly reported in the impingement and entrainment
sampling program at PNPS.  Continued PNPS operations are likely to have a minimal adverse
effect on EFH for halibut.

NRC-Pilgrim's Final Supplemental 
 Environmental Impact Statement

Exhibit No. NRC000002 
Pilgrim LR Proceeding 
50-293-LR, 06-848-02-LR



Appendix E

July 2007 E-107 NUREG-1437, Supplement 29

Atlantic mackerel (Scomber scombrus)

EFH for Atlantic mackerel eggs, larvae, juveniles, and adults exists in the vicinity of PNPS.  EFH
for offshore areas includes pelagic waters over the continental shelf from the Gulf of Maine to
Cape Hatteras.  Inshore EFH for the mackerel includes the mixing or saline zones of estuaries 
on the Atlantic coast, from Passamaquoddy Bay, Maine to James River, Virginia (NMFS 2006). 
Mackerel eggs are found in water with depths ranging from the shore to 50 ft, and temperatures
between 41oF and 73oF.  Larvae of the species are found at water depths ranging from 33 to
425 ft, between temperatures of 43oF and 72oF.  Juvenile and adult mackerel are found in
waters from shore to 1250 ft deep, and with temperatures ranging from 37oF to 72oF (NMFS
2006). Cape Cod Bay is reported to be an important spawning area in the months from May to
August (Studholme et al. 1999).

Both the eggs and larvae of the species are pelagic and transition from drifting pelagic to active
swimming when they reach a size of 30 to 50 mm (1.2 to 2 in.) (Sette 1943 in Studholme et al.
1999).  The adult mackerel can feed both by filter feeding and by preying on individuals.  The
prey consists of plankton such as amphipods, euphausiids, shrimp, crab larvae, small squid,
and fish eggs (Scott and Scott 1988 in ENSR 2000). The mackerel perform annual migrations,
with movement generally northeast and inshore in the spring, and offshore to deeper water in
the winter (ENSR 2000).  Migration is closely related to seasonal temperature changes, as the
mackerel prefers to live in waters between temperatures of 6oC and 15oC (Overholtz and
Anderson 1976 in Studholme et al. 1999). 

The intake and discharge at PNPS have the potential to adversely affect a small portion of EFH
for eggs, larvae, juvenile, and adult Atlantic mackerel. Eggs and larvae of the Atlantic mackerel
dominated entrainment samples at PNPS (ENSR 2000; Normandeau 2006a).  Atlantic mackerel
have also been observed occasionally in the PNPS impingement sampling program
(Normandeau 2006b).  Due to the small area affected by the thermal plume and because the
Atlantic mackerel would exhibit behavioral avoidance if water temperatures are not within their
preference range, it is unlikely that the PNPS discharge would affect juvenile and adult Atlantic
mackerel EFH. Continued operation of PNPS may also have the potential to affect prey items of
adult mackerel as several of its prey items (small squid and fish eggs) are commonly reported in
the impingement and entrainment sampling program at PNPS.  Continued operations of PNPS
may have a substantial adverse effect on EFH for Atlantic mackerel.

Atlantic sea herring (Clupea harengus)

EFH for Atlantic sea herring eggs, larvae, juveniles, and adults exists in the vicinity of PNPS. 
EFH for eggs is found in bottom habitats with substrates of gravel, sand, cobbles, or shell
fragments in the Gulf of Maine and Georges Bank.  Eggs are typically found adhering to the
bottom at water depths of 20 to 80 m (66 to 262 ft), at temperatures below 15oC, and where tidal
currents result in well-mixed water.  Larvae EFH includes pelagic waters of the Gulf of Maine,
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Georges Bank, and southern New England that comprise 90 percent of the observed range of
the species.  These areas typically have water depths ranging from 50 to 90 m (164 to 295 ft),
and water temperatures below 16oC.  Juvenile and adult EFH exists for herring in pelagic water
and bottom habitats in the Gulf of Maine, Georges Bank, southern New England and the mid-
Atlantic region south to Cape Hatteras.  These areas include water depths from 15 to 135 m 
(49 to 443 ft), and water temperatures below 10oC.  EFH for spawning adults exists in bottom
habitats with substrates of gravel, sand, cobble, and shell fragments in the Gulf of Maine,
Georges Bank, southern New England and the mid-Atlantic region south to Delaware Bay. 
Spawning occurs in water depths of 20 to 80 m (66 to 262 ft), at temperatures below 15oC
(NMFS 2006). Spawning occurs in high energy environments with strong tidal action (Iles and
Sinclair 1982 in Stevenson and Scott 2005).  In the Gulf of Maine and Georges Bank, spawning
occurs from July to December (Stevenson and Scott 2005).

The Atlantic sea herring lays eggs on the bottom, in gravel, rock, or shell substrates.  The eggs
adhere to the bottom in layers and form beds (Bigelow and Schroeder 1953, Mansueti and
Hardy 1967 in ENSR 2000).  As juveniles, Atlantic herring form large aggregations in coastal
areas.  Both the larvae and juveniles feed on zooplankton, including copepods (ENSR 2000). 
The Atlantic herring of all life stages is preyed upon by other fishes, including cod, pollock 
(Pollachuis virens), haddock (Melanogrammus aeglefinus), silver hake, mackerel, dogfish, fin
whales (Balaenoptera physalus), and squid (Hildenbrand 1963, Bigelow and Schroeder 1953 in
ENSR 2000), as well as other marine mammals and birds.  Adult Atlantic herring feed on
zooplankton and capture prey by direct, predatory snapping action (Blaxter and Holliday 1963 in
ENSR 2000).  There is an annual migration of adult Atlantic herring from summer feeding areas
along the Maine coast to southern New England (Stevenson and Scott 2005).

The intake and discharge at PNPS have the potential to adversely affect a small portion of EFH
for eggs, larvae, juvenile, and adult Atlantic sea herring.  Larvae of the Atlantic sea herring
dominated entrainment samples at PNPS (ENSR 2000, Normandeau 2006a).  Atlantic sea
herring have not been observed in the impingement sampling program at PNPS (Normandeau
2006b). Due to the small area affected by the thermal plume and because the Atlantic sea
herring would exhibit behavioral avoidance if water temperatures are not within their preference
range, it is unlikely that the PNPS discharge would affect juvenile and adult Atlantic sea herring
EFH.  Continued operation of PNPS may also have the potential to affect prey items of larval,
juvenile, and adult stages of the Atlantic sea herring as it is a filter feeder on plankton and
entrainment by the plant removes plankton from the local environment.  Continued operations of
PNPS are likely to have a less than substantial adverse effect  on EFH for the Atlantic sea
herring.

Atlantic sea scallop (Placopecten magellanicus)

EFH for Atlantic sea scallop eggs, larvae, juveniles, adults, and spawning adults exists in the
vicinity of PNPS.  EFH for eggs includes bottom habitats in the Gulf of Maine, Georges Bank,
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and southern New England, with water temperatures below 17oC.  Larvae EFH includes pelagic
waters and bottom habitats, in areas with substrates of gravelly sand, shell fragments, and
pebbles in the Gulf of Maine, Georges Bank, and south to North Carolina.  EFH for juveniles,
adults, and spawning adults includes bottom habitats with cobble, shell, or sand in the Gulf of
Maine, Georges Bank, and south to North Carolina.  Juveniles, adults, and spawning adults are
found at water depths from 18 to 110 m (59 to 361 ft), with temperatures generally below 21oC
(NMFS 2006).  Spawning peaks between May and June in the mid Atlantic and in September
and October in Georges Bank, usually in water with temperatures below 16oC (NEFMC 1998a). 

Eggs are not buoyant and remain on the substrate until hatching into free-swimming larvae
(NEFMC 1998a).  Larvae occupy pelagic waters and bottom habitats of gravel, shell litter,
algae, or sedentary benthic infauna (NEFMC 1998a).  North of Cape Cod, the sea scallop is
generally found at depths of less than 20 m (65 ft) on hard substrates of cobble, shell litter, or
coarse gravel/sand (NEFMC 1998a, Lai and Rago 1998 in ENSR 2000).  Sea scallops are
suspension filter feeders and their diet typically consists of phytoplankton and microzooplankton
(Hart and Chute 2004).

The PNPS intake and discharge have the potential to adversely affect egg, larvae, juvenile,
adult, and spawning adult Atlantic sea scallop EFH.  It is unlikely that PNPS intake operations
are adversely affecting eggs or larval sea scallops as the species has not been reported to be
entrained or impinged (ENSR 2000, Normandeau 2006a, Normandeau 2006b).  The thermal
discharge is unlikely to affect sea scallop juveniles and adults because the affected area makes
up a tiny portion of their EFH.  Continued operation of PNPS may also have the potential to
affect prey items of the Atlantic sea scallop as it is a filter feeder on plankton and entrainment by
the plant removes plankton from the local environment.  Continued PNPS operations are likely
to have a minimal adverse effect on EFH for sea scallop.

Black sea bass (Centropristus striata)

EFH for juvenile and adult black sea bass exists in the vicinity of PNPS.  Offshore EFH for both
juveniles and adults includes demersal waters over the continental shelf from the Gulf of Maine
to Cape Hatteras.  For inshore areas, EFH is found in estuaries where black sea bass are found
to be common or abundant in the Estuarine Living Marine Resource (ELMR) database for the
mixing and seawater salinity zones.  Both juveniles and adults prefer warm water (greater than
43oF), in areas where the bottom substrate includes rough bottom, shellfish, eelgrass beds, or
man-made or natural structured habitats (NMFS 2006, Jury et al. 1994).  Spawning occurs on
the inner continental shelf, at water depths of 20 to 50 m (66 to 164 ft), between the
Chesapeake Bay and Long Island (Steimle et al. 1999d).  Larvae have been reported in Cape
Cod Bay, but these are interpreted to have been spawned in Buzzards Bay and moved through
the Cape Cod Canal (MAFMC 1996b in Steimle et al. 1999d).  Spawning in Massachusetts
coastal waters occurs on sandy bottoms broken by rocky ledges (Kolek 1990, MAFMC 1996b in
Steimle et al. 1999d).
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Eggs and larvae of the black sea bass are pelagic and are found in spawning areas on the
continental shelf (Steimle 1999d).  As juveniles, the species moves inshore, where they form
nurseries in estuaries (et al. Able and Fahay 1998 in Steimle et al. 1999d).  Juveniles mature as
females, and then change to males as they grow larger (Lavenda 1949 in Steimle et al. 1999d).
Larval black sea bass probably prey on zooplankton (Steimle et al. 1999d). The juveniles are
visual predators that feed on benthic crustaceans and small fish (Richards 1963, Allen et al.
1978, Werme 1981 in Steimle et al. 1999d).  The species is primarily a warm-water fish and
begins to migrate offshore to depths of 30 to 240 m (98 to 787 ft) as bottom-water temperatures
reach 7oC (Steimle et al. 1999d).

The PNPS intake and discharge have the potential to adversely affect juvenile and adult black
sea bass EFH.  However, it is unlikely that PNPS intake operations are adversely affecting
juvenile and adult black sea bass as the species has not been reported to be commonly
entrained or impinged (ENSR 2000, Normandeau 2006a, Normandeau 2006b).  Due to the
small area affected by the thermal plume and because the black sea bass would exhibit
behavioral avoidance if water temperatures are not within their preference range, it is unlikely
that the PNPS discharge would affect juvenile and adult black sea bass EFH.  Continued
operation of PNPS may also have the potential to affect prey items of various life stages of the
black sea bass, either through entrainment of zooplankton or icthyoplankton, or via
impingement of small forage fish species. Continued PNPS operations are likely to have a
minimal adverse effect on EFH for black sea bass.

Bluefin tuna (Thunnus thynnus)

EFH for juvenile and adult bluefin tuna exists in the vicinity of PNPS.  For juveniles, EFH
includes the inshore and pelagic waters warmer than 12oC in the Gulf of Maine and Cape Cod
Bay, and south to Florida.  Adult EFH includes pelagic waters from the Gulf of Maine south to
Texas, at water depths greater than 50 m (164 ft) (NMFS 2006). Spawning for the bluefin tuna
occurs from mid-April to June in the Gulf of Mexico and Florida Straits (NMFS 2005c).

The prey of the bluefin tuna includes mackerel, herring, whiting (Merlussius bilinearis), and
squid (Buck 1995).  The species is endothermic, meaning it generates heat internally, which
allows it to dive to deeper and colder waters in search of prey (NMFS 1999).  The tuna can live
in water ranging from 7oC to 30oC (NMFS 1999).  The bluefin tuna migrates extensively. 
Following spawning in the Gulf of Mexico area in spring and early summer, the species migrates
north along the U.S. coast to waters off of Canada (Buck 1995).

The PNPS intake and discharge have the potential to adversely affect juvenile and adult bluefin
tuna EFH.  However, it is unlikely that PNPS intake operations are adversely affecting juvenile
and adult bluefin tuna as the species has not been reported to be entrained or impinged (ENSR
2000, Normandeau 2006a, Normandeau 2006b).  Due to the small area affected by the thermal
plume and because the bluefin tuna would exhibit behavioral avoidance if water temperatures
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are not within their preference range, it is unlikely that the PNPS discharge would affect juvenile
and adult bluefin tuna EFH.  Continued operation of PNPS may also have the potential to affect
prey items of juvenile or adult life stages of the bluefin tuna as several prey items of the bluefin
tuna (mackerel, herring, whiting, and squid) have been commonly reported in the impingement
and entrainment sampling program at PNPS.  Continued PNPS operations are likely to have a
minimal adverse effect on EFH for bluefin tuna.

Bluefish (Pomatomus saltatrix)

EFH for adult bluefish exists in the vicinity of PNPS (EFH for eggs, larvae, and juveniles does
not occur as far north as Cape Cod Bay) (NMFS 2006).  EFH for adults includes all major
estuaries from Penobscot Bay, Maine to St. Johns River, Florida; also, north of Cape Hatteras
EFH for adults includes continental shelf waters north to Cape Cod Bay.  Adult bluefish are
typically in North Atlantic estuaries from June to October.  EFH requirements for adult bluefish
include saline, pelagic waters with temperatures between 14 °C and 16 °C.

Bluefish is a migratory, pelagic species found in temperate coastal zones throughout the world
and are very common along along the east coast of the U.S. (Shepherd 2000b).  Within the
western Atlantic, bluefish are found from Maine to Florida, migrating northward in the spring and
southward in the fall (ENSR 2000).  Bluefish migrate in response to temperature changes in
order to remain in water with temperatures above 14 to 16 °C (Bigelow and Schroeder 1953 in
Shepherd and Packer 2006).  They live in southern New England waters in spring and summer,
and migrate to waters off the southeastern U.S. in autumn (Shepherd and Packer 2006). 
Bluefish reach sexual maturity at the age of two years (Deuel 1964, in Shepherd and Packer
2006; ENSR 2000).  Spawning occurs in the area from New York south to Florida (Shepherd
and Packer 2006).  Bluefish eggs and larvae are buoyant and live within surface waters, only
within open oceanic waters (Able and Fahay 1998 in Shepherd and Packer 2006).  The larvae
feed on surface plankton until they reach juvenile stage, and then migrate to coastal nursery
areas to feed on other fish species (Kendall and Watford 1979, in ENSR 2000; Sheperd and
Packer 2006).  Adult bluefish are voracious predators, and prey on squid, shrimp, crabs,
alewives, menhaden, silver hake, butterfish and smaller bluefish (ENSR 2000).

The intake and discharge at PNPS have the potential to adversely affect EFH for adult bluefish. 
Bluefish juveniles and adults are reported to have been observed in the vicinity of PNPS (ENSR
2000).  No life stages of the bluefish have ever been observed in the PNPS entrainment
sampling.  Juveniles and/or adults have been observed in the PNPS impingement sampling
program.  Due to the small area affected by the thermal plume and because the bluefish would
exhibit behavioral avoidance if water temperatures are not within their preference range, it is
unlikely that the PNPS discharge would affect adult bluefish EFH.  Some prey species are
entrained and impinged at PNPS; however, because adult bluefish opportunistically feed on
many invertebrate and vertebrate species, the effect of reduced prey availability is expected to
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be negligible.  Continued PNPS operations are likely to have a minimal adverse effect on EFH
for bluefish.

Haddock (Melanogrammus aeglefinus)

EFH for haddock eggs and larvae exists in the vicinity of PNPS.  EFH for eggs of the species is
found in coastal areas of the Gulf of Maine in water with temperatures below 10oC and depths
from 50 to 90 m (164 to 295 ft).  Larval EFH includes surface waters from Georges Bank south
to Delaware Bay, in water with temperatures below 14oC and depths ranging from 35 to 100 m
(115 to 328 ft) (NMFS 2006).  Spawning varies by location and time of year, with spawning
generally occurring from February to May in the Gulf of Maine.  The largest spawning area in
U.S waters is Georges Bank, and for the Gulf of Maine stock, spawning occurs at the Jeffrey’s
Ledge and Stellwagen Bank areas (Brodziak 2005 in Cargnelli et al. 1999e).

Eggs, larvae, and juveniles all live within the upper part of the water column until the juveniles
reach a size of 3 to 10 cm (1.2 to 3.9 in.) (Brodziak 2005 in Cargnelli et al. 1999e).  At that time,
juveniles travel to the bottom, identify suitable habitat, and become demersal (Klein-MacPhee
2002 in Cargnelli et al. 1999e). The diet of haddock changes through their life cycle.  Larvae
and small juveniles feed on phytoplankton, copepods, and invertebrate eggs suspended in the
water column.  Once juveniles move to the bottom, they primarily eat small crustaceans,
polychaetes, and small fish.  As adults, haddock feed primarily on benthic organisms such as
echinoderms, crustaceans, polychaetes, and mollusks (Brodziak 2005 in Cargnelli et al. 1999e). 
There are data that suggest larvae drift with currents from Canadian waters as far south as
Cape Cod, and then live a portion of their lives in this area (Colton and Temple 1961 in
Cargnelli et al. 1999e). Haddock are not migratory, with only minor movements shoreward in
summer and to deeper water in winter (Brodziak 2005 in Cargnelli et al. 1999e).

The PNPS intake and discharge have the potential to adversely affect egg and larval haddock
EFH.  However, it is unlikely that PNPS intake operations are adversely affecting haddock as
eggs and larvae are not common in entrainment sampling program (Normandeau 2006a).  None
of the haddock life stages have been observed in the PNPS impingement monitoring program
(Normandeau 2006b).  Continued operation of PNPS may also have the potential to affect prey
items of various life stages of the haddock, either through entrainment of plankton, or via
impingement of small forage fish species. Continued PNPS operations are likely to have a
minimal adverse effect on EFH for haddock.

Little skate (Leucoraja erinacea)

EFH for little skate juveniles and adults exists in the vicinity of PNPS.  In the 2003 FMP for the
Northeast Skate Complex (NEFMC 2003), EFH was designated for the little skate.  This
designation included bottom habitats with substrates of sand, gravel, and mud in Cape Cod Bay
for both juveniles and adults (NEFMC 2003). Little skate have a reported depth range of 0 to
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137 m (449 ft), with most being found less than about 100 m (328 ft) deep (Bigelow and
Schroeder 1953,; McEachran and Musick 1975 in Packer et al. 2003b).  The corresponding
water temperature ranges from 1 to 21oC (Bigelow and Schroeder 1953; Tyler 1971; McEachran
and Musick 1975 in Packer et al. 2003b).  Little skates typically prefer sandy or gravelly
substrates (Bigelow and Schroeder 1953 in Packer et al. 2003b) and are known to bury
themselves in depressions during the day (Michalopoulos 1990 in Packer et al. 2003b).

Eggs of all skates are encapsulated in a leathery capsule that rests on the bottom (Sosebee
2000; Packer et al. 2003b). The eggs hatch fully developed, so there is no larval stage
(Sosebee 2000; McEachran 2002 in Packer et al. 2003b).  Adults are estimated to reach sexual
maturity at the age of 4 years (Packer et al. 2003b).  Spawning may occur at any time during the
year, with a peak in southern New England from July to September (Bigelow and Schroeder
1953 in Packer et al. 2003b). The major prey reported for the little skate in the Gulf of Maine
area includes decapod crustaceans, amphipods, and polychaetes (McEachran 1973;
McEachran et al. 1976 in Packer et al. 2003b).  Skates do not migrate substantially but do
generally move offshore in summer and early autumn and onshore during winter and spring
(Sosebee 2000).  Bottom trawl surveys found juvenile little skates in heavy concentrations
nearshore in Cape Cod Bay in the spring (Packer et al. 2003b).  Adults were also found in Cape
Cod Bay during the spring, summer, and fall (Packer et al. 2003b).

The PNPS intake and discharge have the potential to adversely affect EFH for the little skate. 
However, it is unlikely that PNPS intake operations are adversely affecting juvenile and adult
little skate as the species has not been reported to be entrained (Normandeau 2006a).  The
little skate has been observed in the impingement sampling program at PNPS; however, it is not
common (Normandeau 2006b).  Due to the small area affected by the thermal plume and
because the little skate would exhibit behavioral avoidance if water temperatures are not within
their preference range, it is unlikely that the PNPS discharge would affect juvenile and adult little
skate EFH. It is unlikely that continued operation of PNPS would have an impact on prey items
of the little skate, as its diet consists primarily of benthic invertebrates.  Continued PNPS
operations are likely to have a minimal adverse effect on EFH for the little skate.

Longfin squid (Loligo pealei)

EFH for longfin squid juveniles and adults exists in the vicinity of PNPS.  EFH for both juveniles
and adults includes pelagic waters over the continental shelf from the Gulf of Maine to Cape
Hatteras.  Both juveniles and adults are typically found in water with temperatures ranging from
39oF to 81oF, and in water depths ranging from the shore to 700 ft (for juveniles) and shore to
1000 ft (for adults) (NMFS 2006).  The species is known to spawn year-round, which can vary
geographically (Brodziak et al. 1996, and Hatfield et al. 2002 in Jacobson 2005).

Food habits of longfin squid depend on size:  small individuals consume planktonic organisms
(Vovk 1972, Tibbetts 1977 in Cargnelli et al. 1999a), whereas larger individuals consume
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crustaceans and small fish (Vinogradov and Noskov 1979 in Cargnelli et al. 1999a).  Seasonal
and inshore/offshore variances in the diets of longfin squid were demonstrated by Maurer and
Bowman (1985 in Cargnelli et al. 1999a).  Longfin squid are typically observed in waters with
temperatures of at least 9°C (Lange and Sissenwine 1980 in Cargnelli et al. 1999a).  During late
autumn to winter, longfin squid migrate to warmer waters along the edge of the continental shelf
(Cadrin 2000 in ENSR 2000).  During the spring and early summer, the species moves inshore
to spawn (Cadrin 2000 in ENSR 2000). 

The intake and discharge at PNPS have the potential to adversely affect a small portion of EFH
for juvenile and adult longfin squid.  The longfin squid is reported to be one of the most
commonly impinged species identified in impingement studies at PNPS (ENSR 2000).  It has
not been observed in the entrainment sampling at PNPS (Normandeau 2006a).  Due to the
small area affected by the thermal plume and because the longfin squid would exhibit
behavioral avoidance if water temperatures are not within their preference range, it is unlikely
that the PNPS discharge would affect juvenile and adult longfin squid EFH.  Continued
operation of PNPS may also have the potential to affect prey items of juvenile or adult longfin
squid, either through entrainment of plankton, or via impingement of small forage fish species. 
Continued operations of PNPS are likely to have a less than substantial adverse effect on EFH
for the longfin squid.

Monkfish (Lophius americanus)

EFH for eggs, larval, and adult monkfish exists in the vicinity of PNPS.  EFH for monkfish eggs
includes surface waters of the Gulf of Maine, Georges Bank, and southern New England to
North Carolina.  The eggs are mostly found in water depths ranging from 15 to 1000 m (49 to
3281 ft), and at temperatures below 18oC.  Larval EFH exists in pelagic waters of the Gulf of
Maine, Georges Bank, and southern New England to North Carolina.  This includes areas
where water temperatures are below 18oC and water depth ranges from 25 to 1000 m (82 to
3281 ft).  Adult monkfish EFH is found in bottom habitats with substrates of sand-shell mix,
algae covered rocks, hard sand, pebbly gravel, or mud in the Gulf of Maine, Georges Bank, and
southern New England to the mid-Atlantic.  Adult monkfish typically live in water depths from 25
to 200 m (82 to 656 ft), and at temperatures below 15oC (NMFS 2006).

Spawning occurs in locations including inshore shoals and offshore surface water, in
temperatures below 18oC, in the months from May to June within the Gulf of Maine (Scott and
Scott 1988, Hartley 1995 in Steimle et al. 1999b).  Eggs are buoyant and are laid in rafts that
may be up to 6 to 12 m (20 to 39 ft) long (Steimle et al. 1999b).  Larvae and juveniles are also
pelagic and eventually descend to the bottom to live their adult lifespan as benthic fish (NOAA
1998a in ENSR 2000).  Once they have settled to the bottom, juveniles prefer a substrate of
sand-shell mix, algae covered rocks, hard sand, pebbly gravel, or mud, with water temperatures
below 15oC (NEFMC 1998a in ENSR 2000).  Adults spend most of their lives resting on the
bottom in depressions within sandy sediment (Steimle et al. 1999b). The larvae feed on
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zooplankton, including copepods and crustacean larvae, while juveniles eat smaller fish,
including sand lance, and shrimp and squid (Bigelow and Schroeder 1953 in Steimle et al.
1999b).  Adults eat a variety of benthic and pelagic species, sea birds, and even younger
monkfish, and they capture prey with an ambush or sudden rush (Steimle et al. 1999b). The
monkfish has annual migrations in response to spawning preference and food availability.

The PNPS intake and discharge have the potential to adversely affect egg, larvae, and adult
monkfish EFH.  Monkfish eggs and larvae have been consistently collected in the PNPS
entrainment sampling program (Normandeau 2006a).  They are only infrequently collected as
part of the PNPS impingement sampling program (Normandeau 2006b).  Due to the small area
affected by the thermal plume and because the monkfish would exhibit behavioral avoidance if
water temperatures are not within their preference range, it is unlikely that the PNPS discharge
would affect adult monkfish EFH.  Continued operation of PNPS may also have the potential to
affect prey items of various life stages of the monkfish, as several prey items of the monkfish
(zooplankton, sand lance, and squid) have been commonly reported in the impingement and
entrainment sampling program at PNPS.  Continued PNPS operations are likely to have a less
than substantial adverse effect on EFH for the monkfish.

Ocean pout (Macrozoarces americanus)

EFH for ocean pout eggs, larvae, juveniles, adults, and spawning adults exists in the vicinity of
PNPS.  EFH for eggs, larvae, juveniles, and adults includes bottom habitats in the Gulf of
Maine, Georges Bank, southern New England and the mid-Atlantic region south to Delaware
Bay.  Eggs and larvae are typically found at water depths less than 50 m (164 ft), and at
temperatures below 10oC.  EFH for juveniles and adults includes water depths up to 110 m (361
ft) and temperatures below 15oC (NMFS 2006).  Spawning adult EFH consists of areas with
hard bottom substrates, including artificial reefs or shipwrecks, in the Gulf of Maine, Georges
Bank, southern New England, and the mid-Atlantic region south to Delaware Bay.  Spawning
usually occurs in water less than 50 m (164 ft) deep and at temperatures below 10oC.
The species lays eggs in nests, which it then guards until they hatch (Steimle et al. 1999c). 
Both the larvae and adults are demersal and are not known to form schools (Steimle et al.
1999c).  There are differing reports on how the ocean pout feeds.  According to a report by
MacDonald (1983 in Steimle et al. 1999c), ocean pout feed by sorting through mouthfuls of
sediment for fauna contained within the sediment and do not appear to visually follow prey or
leave the bottom to feed.  However, Auster (1985 in Steimle et al. 1999c) reported that ocean
pout hide within sediment depressions to wait for prey to swim or drift by.  The prey is reported
to consist of echinoderms, crustaceans, and other benthic invertebrates (Anderson 1994 in
ENSR 2000).  The ocean pout does not migrate, although it moves seasonally within a limited
region (Bigelow and Schroeder 1953 in Steimle et al. 1999c).  Juvenile ocean pout were
reported to be commonly found in saline water (greater than 25 ppt) in many estuaries and
coastal areas, including Cape Cod Bay, throughout the year (Jury et al. 1994 in Steimle et al.
1999c).
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The PNPS intake and discharge have the potential to adversely affect egg, larvae, juvenile,
adult, and spawning adult ocean pout EFH.  It is unlikely that PNPS intake operations are
adversely affecting ocean pout as the species has not been reported to be entrained
(Normandeau 2006a).  It has only been infrequently observed in the impingement sampling
program (Normandeau 2006b).  Due to the small area affected by the thermal plume and
because the ocean pout would exhibit behavioral avoidance if water temperatures are not within
their preference range, it is unlikely that the PNPS discharge would affect juvenile and adult
ocean pout EFH.  It is unlikely that continued operation of PNPS would have a impact on prey
items of the ocean pout, as its diet consists primarily of benthic invertebrates.  Continued PNPS
operations are likely to have a minimal adverse effect on EFH for the ocean pout.

Ocean quahog (Artica islandica)

EFH for ocean quahog juveniles and adults exists in the vicinity of PNPS.  EFH for both
juveniles and adults includes the substrate to a depth of 3 ft below the sediment/water interface
from the eastern edge of the Georges Bank and Gulf of Maine throughout the Atlantic exclusive
economic zone (EEZ).  Both juveniles and adults are typically found in water with temperatures
below 60oF, and in water depths ranging from 30 to 800 feet (NMFS 2006).  In the Gulf of Maine
region, they are found in relatively nearshore waters (Weinberg 2001).

Similar to surf clams, ocean quahogs are planktivorous siphon feeders and are preyed upon by
moon snails, boring snails, and predatory fish such as haddock and cod (Cargnelli et al. 1999d). 
Estimates for attaining sexual maturity have ranged from 9 to 13 years (Cargnelli et al. 1999d).

The PNPS intake and discharge have the potential to adversely affect juvenile and adult ocean
quahog EFH.  However, it is unlikely that PNPS intake operations are adversely affecting eggs
or larval ocean quahog as the species has not been reported to be entrained or impinged
(ENSR 2000, Normandeau 2006a, Normandeau 2006b).  The thermal discharge is unlikely to
affect ocean quahog juveniles and adults because the affected area makes up a tiny portion of
their EFH.  Due to the small area affected by the thermal plume and because the ocean quahog
would exhibit behavioral avoidance if water temperatures are not within their preference range,
it is unlikely that the PNPS discharge would affect juvenile and adult ocean quahog EFH. 
Continued operation of PNPS may also have the potential to affect prey items of the ocean
quahog as it is a filter feeder on plankton and entrainment by the plant removes plankton from
the local environment.

Continued PNPS operations are likely to have a minimal adverse effect on EFH for the ocean
quahog.
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Pollock (Pollachius virens)

EFH for pollock larvae, juveniles, and adults exists in the vicinity of PNPS.  EFH for eggs and
larval pollock includes pelagic waters of the Gulf of Maine and Georges Bank in water depths
from 10 to 270 m (33 to 886 ft) and at water temperatures below 17oC.  Juvenile, adult, and
spawning adult EFH consists of bottom habitats with hard substrates, including artificial reefs,
sand, mud, or rocks in the Gulf of Maine and Georges Bank.  Juvenile pollock are found at
water depths from 0 to 250 m (820 ft) and at temperatures below 18oC.  Adult and spawning
adult pollock are found at water depths ranging from 15 to 365 m (49 to 1197 ft), and
temperatures below 14oC (adults) and 8oC (spawning adults) (NMFS 2006).  The western Gulf
of Maine, including Massachusetts Bay, is one of the principal spawning sites for pollock
(Cargnelli et al. 1999g).  Spawning in the Gulf of Maine occurs from November to February
(Steele 1963, Colton and Marak 1969 in Cargnelli et al. 1999e), at water temperatures from
4.5°C to 6oC (Cargnelli et al. 1999g).  Eggs are spawned on hard substrates in water depths
between 10 and 365 m (33 to 1197 ft) (NEFMC 1998a in ENSR 2000).

Pollock eggs and larvae are pelagic until the larvae reach an age of about 3 to 4 months.  At
that time, the small juveniles migrate inshore and inhabit rocky subtidal and intertidal zones.  At
the end of their second year, the juveniles move offshore, where they remain through their adult
life (Cargnelli et al. 1999g).  Larvae living in near-surface waters feed on larval copepods
(Steele 1963 in Cargnelli et al. 1999g), while juvenile pollock feed on crustaceans (Cargnelli et
al. 1999g) and fish, including young Atlantic herring (Ojeda and Dearborn 1991 in Cargnelli et
al. 1999g).  The primary food source for adults is euphausiids (Meganyctiphanes norvegica) and
Atlantic herring (Cargnelli et al. 1999g).  Pollock is a schooling species, but do not have
substantial migration, expect for small movements related to temperature change (Hardy 1978
in Cargnelli et al. 1999g).

The PNPS intake and discharge have the potential to adversely affect juvenile and adult pollock
EFH.  However, it is unlikely that PNPS intake operations are adversely affecting pollock as
eggs and larvae are only periodically entrained (Normandeau 2006a) and other life stages have
also not been commonly reported in the impingement sampling program (Normandeau 2006b). 
Due to the small area affected by the thermal plume and because the pollock would exhibit
behavioral avoidance if water temperatures are not within their preference range, it is unlikely
that the PNPS discharge would affect juvenile and adult pollock EFH.  Continued operation of
PNPS may also have the potential to affect prey items of various life stages of the pollock, as
several prey items of the pollock (zooplankton and herring) have been commonly reported in the
impingement and entrainment sampling program at PNPS.  Continued PNPS operations are
likely to have a minimal adverse effect on EFH for the pollock.
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Red hake (Urophycis chuss)

EFH for red hake eggs, larvae, juveniles, and adults exists in the vicinity of PNPS.  EFH for
eggs and larval red hake includes surface waters of the Gulf of Maine, Georges Bank, the
continental shelf off southern New England, and the mid-Atlantic region south to Cape Hatteras. 
Red hake eggs are found in water at temperatures below 10oC.  Larvae are found at water
depths less than 200 m (656 ft) and at temperatures below 19oC.  Juveniles, adults, and
spawning adults are all found in bottom habitats, with juveniles preferring substrates of shell
fragments and live scallops, and adults and spawning adults being found near substrates of
sand and mud.  The juveniles, adults, and spawning adults are all typically found in waters less
than 100 m (328 ft) deep and in water temperatures below about 16oC (NMFS 2006).  Spawning
occurs in water at temperatures of 5oC to 10oC (Steimle et al. 1999a), within depressions in
muddy or sandy substrates (NEFMC 1998a in ENSR 2000).  The primary spawning grounds
include the southern edge of Georges Bank and shallow areas off of the southern New England
coast (Sosebee 1998 in ENSR 2000).

Both the eggs and larvae of the red hake are pelagic, occurring in surface waters less than 10oC
(eggs) and 19oC (larvae) (NEFMC 1998a in ENSR 2000).  Shelter is an important habitat
requirement for red hake (Steiner et al. 1982 in Steimle et al. 1999a).  When the fish become
juveniles, they migrate to shallower waters along the coast and live among shell litter or live
scallop beds (Cohen et al. 1990, NEFMC 1998a in ENSR 2000).  Adult red hake typically live in
areas with soft sediment bottoms and, less commonly, near gravel or rock bottoms (Steimle et
al. 1999a).  Larvae feed mainly on copepods and other micro-crustaceans (Steimle et al.
1999a). Juvenile red hake feed primarily on crustaceans such as amphipods and shrimp.  The
adults feed on amphipods and shrimp, as well as squid, herring, various flatfish species, and
mackerel (Cohen et al. 1990 in ENSR 2000).  Red hake migrate extensively due to seasonal
and temperature variations.  During winter, they live offshore in water greater than 100 m (328
ft) deep, but in summer, red hake migrate into shallow coastal water and estuaries of the Gulf of
Maine, and live in water less than 10 m (33 ft) deep (Steimle et al. 1999a).

The PNPS intake and discharge have the potential to adversely affect egg, larvae, juvenile,
adult, and spawning adult red hake EFH.  Eggs and larvae have been consistently observed in
the PNPS entrainment sampling program (Normandeau 2006a).  Red hake have also been
commonly observed in the PNPS impingement sampling program (Normandeau 206b). 
However the area affected by the intake system is small and, thus, impacts to red hake EFH are
not expected. Due to the small area affected by the thermal plume and because the red hake
would exhibit behavioral avoidance if water temperatures are not within their preference range,
it is unlikely that the PNPS discharge would affect juvenile and adult red hake EFH.  Continued
operation of PNPS may also have the potential to affect prey items of various life stages of the
red hake, as several prey items of the red hake (zooplankton, squid, herring, flatfish species,
and mackerel) have been commonly reported in the impingement and entrainment sampling
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program at PNPS.  Continued PNPS operations may have a substantial adverse effect on EFH
for the red hake.

Scup (Stenotomus chrysops)

EFH for scup eggs, larvae, juvenile, and adults exists in the vicinity of PNPS.  For eggs and
larvae, EFH includes estuaries where scup were identified as common or abundant in the ELMR
database for the mixing and seawater salinity zones (NMFS 2006, Jury et al. 1994).  EFH for
juveniles and adults in offshore areas includes demersal waters over the Continental Shelf from
the Gulf of Maine to Cape Hatteras.  EFH for juveniles and adults in inshore areas includes
estuaries where scup are identified as being common or abundant in the ELMR database for the
mixing and seawater salinity zones (NMFS 2006, Jury et al. 1994).  Both juvenile and adult scup
EFH occurs in waters where temperatures are greater than 45oF (NMFS 2006).  Southern New
England, including Massachusetts Bay, is considered to be a primary spawning area for scup
(Steimle et al. 1999f).  Scup spawn in shallow shoal waters less than 10 m (33 ft) deep until late
June, and then move to deeper water (MAFMC 1996a in Steimle et al. 1999f).

Both eggs and larvae are pelagic, and the larvae become demersal in shoal areas in early July
(Able and Fahay 1998 in Steimle et al. 1999f). The adults can occupy a variety of benthic
habitats, from open water to structured areas (Steimle et al. 1999f).  Both juvenile and adult
scup are benthic feeders.  Adults eat small crustaceans, polychaetes, mollusks, small squid,
vegetable detritus, insect larvae, sand dollars, and small fish (Bigelow and Schroeder 1953,
Morse 1978, Sedberry 1983 in Steimle et al. 1999f).  Smaller scup are frequently found in bays
and estuaries, but larger adult scup usually live in deeper water ranging from 70 to 180 m (230
to 590 ft) (Steimle et al. 1999f).  Larval scup were reported in Cape Cod Bay in May through
September, in water with temperatures of 14oC to 22oC (MAFMC 1996a in Steimle et al. 1999f). 

The PNPS intake and discharge have potential to adversely affect egg, larvae, juvenile, and
adult scup EFH.  However, it is unlikely that PNPS intake operations are adversely affecting
scup as eggs and larvae have only been infrequently observed in the entrainment sampling
program (Normandeau 2006a) and are not common in the impingement sampling program
(Normandeau 2006b).  Due to the small area affected by the thermal plume and because the
scup would exhibit behavioral avoidance if water temperatures are not within their preference
range, it is unlikely that the PNPS discharge would affect juvenile and adult scup EFH. 
Continued operation of PNPS may also have the potential to affect prey items of various life
stages of the scup, as several prey items of the scup (squid and small fish species) have been
commonly reported in the impingement and entrainment sampling program at PNPS. 
Continued PNPS operations are likely to have a minimal adverse effect on EFH for the scup.
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Shortfin squid (Illex illecebrosus)

EFH for shortfin squid juveniles and adults exists in the vicinity of PNPS.  EFH for both juveniles
and adults includes pelagic waters over the continental shelf from the Gulf of Maine to Cape
Hatteras.  Both juveniles and adults are typically found in water with temperatures ranging from
39oF to 73oF, and at water depths ranging from the shore to 600 ft (NMFS 2006).

The shortfin squid is highly migratory and is found primarily in the offshore waters of the
continental shelf and slope from Florida to Labrador (Hendrickson 2000 in ENSR 2000).
Individuals experience an extensive spawning migration to warmer waters south of Cape
Hatteras during the autumn (Hendrickson 2000 in ENSR 2000).  Peak spawning occurs during
the winter, and larvae and juveniles are conveyed northward in the warm waters of the Gulf
Stream (Hendrickson 2000 in ENSR 2000).  The squid that spawned throughout the winter will
migrate during late spring onto the continental shelf (Hendrickson 2000 in ENSR 2000). The diet
of the shortfin squid typically consists of fish and crustaceans (Squires 1957; Froerman 1984,
Mauer and Bowman 1985; Dawe 1988 in Cargnelli et al. 1999a).

The PNPS intake and discharge have the potential to adversely affect juvenile and adult shortfin
squid EFH.  It is unlikely that PNPS intake operations are adversely affecting juvenile and adult
shortfin squid as the species has not been entrained or impinged at PNPS (Normandeau 2006a;
Normandeau 2006b).  Due to the small area affected by the thermal plume and because the
shortfin squid would exhibit behavioral avoidance if water temperatures are not within their
preference range, it is unlikely that the PNPS discharge would affect juvenile and adult shortfin
squid EFH. Continued operation of PNPS may also have the potential to affect prey items of
various life stages of the shortfin squid, as one of their prey items (small fish species) have
been commonly reported in the impingement and entrainment sampling program at PNPS. 
Continued PNPS operations are likely to have a minimal adverse effect on EFH for the shortfin
squid.

Smooth skate (Malacoraja senta)

EFH for smooth skate juveniles exists in the vicinity of PNPS.  In the 2003 FMP for the
Northeast Skate Complex (NEFMC 2003), EFH was designated for the smooth skate.  This
designation included bottom habitats with substrates of sand, gravel, broken shell, pebbles, and
soft mud in the Gulf of Maine, including portions of Cape Cod Bay, for juveniles (NEFMC 2003). 
The water depth range for the smooth skate is from 31 to 874 m (102 to 2867 ft), with most
being found from 110 to 457 m (361 to 1499 ft) (McEachran and Musick 1975, McEachran 2002
in Packer et al. 2003d).  The temperature range of the species is from 2oC to 13oC for juveniles
and adults, with most found between temperatures of 4oC to 8oC (Packer et al. 2003d).  The
smooth skate is found mostly on bottom substrates of soft mud and fine sediments (Bigelow and
Schroeder 1953, McEachran and Musick 1975, Scott 1982 in Packer et al. 2003d).
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Little information is known of the life history of the smooth skate (Packer et al. 2003d).   Eggs of
all skates are known to be encapsulated in a leathery capsule that rests on the bottom
(Sosebee 2000, Packer et al. 2003d).  The eggs hatch fully developed, so there is no larval
stage (Sosebee 2000, McEachran 2002 in Packer et al. 2003d).  Females with fully formed egg
capsules are found in both summer and winter (McEachran 2002 in Packer et al. 2003d), but no
other information on spawning times or locations is available.  The primary food source for the
smooth skate is epifaunal crustaceans, with decapod shrimps and mysids also being important
(McEachran 1973, McEachran et al. 1976, Bowman et al. 2000, McEachran 2002 in Packer et
al. 2003d).  Skates do not migrate substantially, but do generally move offshore in summer and
early autumn, and onshore during winter and spring (Sosebee 2000).  No seasonal trends in
abundance were identified by McEachran and Musick (1975 in Packer et al. 2003d).  Inshore
trawl surveys in Massachusetts identified juveniles in both the spring and fall near Cape Cod
Bay (Packer et al. 2003d).

The PNPS intake and discharge have the potential to adversely affect EFH for the smooth
skate.  However, it is unlikely that PNPS intake operations are adversely affecting juvenile
smooth skate as the species has not been entrained or impinged at PNPS (Normandeau 2006a,
Normandeau 2006b).  Due to the small area affected by the thermal plume and because the
smooth skate would exhibit behavioral avoidance if water temperatures are not within their
preference range, it is unlikely that the PNPS discharge would affect juvenile smooth skate
EFH.  It is unlikely that continued operation of PNPS would have a impact on prey items of the
smooth skate, as its diet consists primarily of benthic invertebrates.  Continued PNPS
operations are likely to have a minimal adverse effect, if any, on EFH for the smooth skate.

Spiny dogfish (Squalus acanthias)

EFH for spiny dogfish juveniles and adults exists in the vicinity of PNPS.  EFH for both juveniles
and adults includes both offshore and inshore habitats.  The offshore EFH includes waters of
the continental shelf in areas that encompass the highest 90 percent of all ranked 10-minute
squares for the area where juvenile dogfish were collected in the NEFSC trawl surveys.  Inshore
EFH encompasses the saline portions of the estuaries where dogfish are common or abundant
on the Atlantic coast, from Passamaquoddy Bay, Maine to Cape Cod Bay, Massachusetts. 
Both juveniles are typically found in water with temperatures ranging from 37oF to 82oF, and at
water depths ranging from 33 to 1476 ft (NMFS 2006).

The adult spiny dogfish is a voracious and opportunistic predator and is reported to prey on a
variety of fish, mollusks, and crustaceans.  The species travels in large packs and attacks
schools of fish, including cod, haddock, capelin (Mallotus villasus), mackerel, herring, and sand
lance (McMillan and Morse 1999).  Spiny dogfish migrate annually in schools from winter habitat
on the edge of the continental shelf to summer habitat in the Gulf of Maine and Georges Bank. 
Trawl surveys conducted in Massachusetts identified an abundance of adult spiny dogfish within
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Cape Cod Bay in the spring.  Both juveniles and adults were abundant within Cape Cod Bay in
the fall (McMillan and Morse 1999).

The PNPS intake and discharge have the potential to adversely affect juvenile and adult spiny
dogfish EFH.  However, it is unlikely that PNPS intake operations are adversely affecting
juvenile and adult spiny dogfish as the species has not been reported to be entrained at PNPS
(Normandeau 2006a).  The spiny dogfish has also only been periodically observed in the PNPS
impingement sampling program (Normandeau 2006b). Due to the small area affected by the
thermal plume and because the spiny dogfish would exhibit behavioral avoidance if water
temperatures are not within their preference range, it is unlikely that the PNPS discharge would
affect juvenile and adult spiny dogfish EFH.  Continued operation of PNPS may also have the
potential to affect prey items of juvenile and adult spiny dogfish, as several prey items of the
spiny dogfish (cod, haddock, mackerel, herring, and sand lance) have been commonly reported
in the impingement and entrainment sampling program at PNPS.  Continued PNPS operations
are likely to have a minimal adverse effect on EFH for the spiny dogfish.

Summer flounder (Paralicthys dentatus)

EFH for summer flounder adults exists in the vicinity of PNPS.  Offshore EFH includes demersal
waters of the continental shelf from the Gulf of Maine to Cape Hatteras, and inshore EFH
includes estuaries where summer flounder are identified as being common or abundant. 
Summer flounder adults typically live in water depths shallower than 500 ft (NMFS 2006).  In
southern New England and the mid Atlantic, spawning occurs primarily in September (Berrien
and Sibunka 1999 in Packer et al. 1999).  Spawning occurs in open ocean areas of the shelf
(Packer et al. 1999), in waters ranging from 30 to 200 m (98 to 656 ft) deep (ENSR 2000).  The
timing of spawning coincides with maximum production of autumn plankton, which is the primary
food source for larvae (Morse 1981 in Packer et al. 1999).

Both eggs and larvae of the species are buoyant and pelagic.  Eggs are most abundant in the
northwest Atlantic in October and November, and larvae are most abundant from October to
December (Able et al. 1990 in Packer et al. 1999).  The larvae are transported toward coastal
areas by the prevailing water currents, and development of post-larvae and juveniles occurs
primarily within bays and estuarine areas (ENSR 2000).  Juvenile summer flounder feed upon
crustaceans and polychaetes, and as they grow larger they begin to feed more on fish (Packer et
al. 1999). Adults are opportunistic feeders, preying mostly on fish and crustaceans (Packer et al.
1999).  Species preyed upon include windowpane flounder, winter flounder, Atlantic menhaden,
red hake, silver hake, scup, Atlantic silverside, and bluefish, among others (Packer et al. 1999). 
Adult summer flounder in Massachusetts migrate inshore in May and migrate to offshore waters in
late fall (Packer et al. 1999).  The shoal waters of Cape Cod Bay, including estuaries and harbors,
are considered to be critically important habitat for the species (Packer et al. 1999).
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The PNPS intake and discharge have the potential to adversely affect adult summer flounder
EFH.  However, it is unlikely that PNPS intake operations are adversely affecting adult summer
flounder as eggs and larvae of the species have not been commonly entrained at PNPS
(Normandeau 2006a), and summer flounder have only been infrequently observed in the
impingement sampling program (Normandeau 2006b). Due to the small area affected by the
thermal plume and because the summer flounder would exhibit behavioral avoidance if water
temperatures are not within their preference range, it is unlikely that the PNPS discharge would
affect juvenile and adult summer flounder  EFH.  Continued operation of PNPS may also have the
potential to affect prey items of adult summer flounder, as several prey items of the summer
flounder (windowpane flounder, winter flounder, Atlantic menhaden, red hake, silver hake, scup,
and Atlantic silverside) have been commonly reported in the impingement and entrainment
sampling program at PNPS.  Continued PNPS operations are likely to have a less than
substantial adverse effect on EFH for the summer flounder.

Surf clam (Spisula solidissima)

EFH for surf clam juveniles and adults exists in the vicinity of PNPS.  EFH for both juveniles and
adults includes the substrate to a depth of 3 ft below the sediment/water interface from the
eastern edge of Georges Bank and the Gulf of Maine throughout the Atlantic EEZ.  Both juveniles
and adults are typically found in water depths ranging from the beach zone to 200 ft (NMFS
2006).

Surf clams are planktivorous siphon feeders whose diet includes diatoms and ciliates (Cargnelli et
al. 1999c).  They are preyed upon by moon snails, boring snails, and predatory fish such as
haddock and cod.  Surf clams are capable of reproduction in their first year of life, although they
may not reach full maturity until the second year (Weinberg 2000).  Water currents in areas where
planktonic surf clam larvae live are important in determining eventual patterns of distribution and
settlement for developing juveniles (ENSR 2000).

The PNPS intake and discharge have the potential to adversely affect juvenile and adult surf clam
EFH.  However, it is unlikely that PNPS intake operations are adversely affecting eggs or larval
surf clams as the species has not been reported to be entrained or impinged at PNPS
(Normandeau 2006a, Normandeau 2006b).  The thermal discharge is unlikely to affect surf clam
juveniles and adults because the affected area makes up a tiny portion of their EFH. Continued
operation of PNPS may also have the potential to affect prey items of the surf clam as it is a filter
feeder on plankton and entrainment by the plant removes plankton from the local environment.
Continued PNPS operations are likely to have a minimal adverse effect on EFH for the surf clam.

Thorny skate (Amblyraja radiata)

EFH for thorny skate juveniles and adults exists in the vicinity of PNPS.  In the 2003 FMP for the
Northeast Skate Complex (NEFMC 2003), EFH was designated for the thorny skate.  This
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designation included bottom habitats with substrates of sand, gravel, broken shell, pebbles, and
soft mud in the Gulf of Maine, including portions of Cape Cod Bay, for both juveniles and adults
(NEFMC 2003).  The water depth of the thorny skate habitat can range from 18 to 1200 m (59 to
3937 ft) (McEachran 2002 in Packer et al. 2003c).  Trawl surveys in the Gulf of Maine found most
adults in the range from 71 to 300 m (233 to 984 ft), and at temperatures between  4oC and 9oC
(Packer et al. 2003c).  The species can be found over a variety of substrates, including sand,
gravel, broken shell, pebbles, and soft mud (Bigelow and Schroeder 1953 in Packer et al. 2003c).

Eggs of all skates are known to be encapsulated in a leathery capsule that rests on the bottom
(Sosebee 2000, Packer et al. 2003c).  The eggs hatch fully developed, so there is no larval stage
(Sosebee 2000, McEachran 2002 in Packer et al. 2003c).  Based on the capture of females with
fully formed egg capsules, spawning is thought to occur throughout the year, but with a peak
during the summer (Templeman 1982a, McEachran 2002 in Packer et al. 2003c).  The primary
prey for the thorny skate is fish, including haddock, sand lance, and redfish (Sebastes Spp.)
(Templeman 1982b in Packer et al. 2003c).  Skates do not migrate substantially, but do generally
move offshore in summer and early autumn, and onshore during winter and spring (Sosebee
2000).

The PNPS intake and discharge have the potential to adversely affect EFH for the thorny skate. 
However, it is unlikely that PNPS intake operations are adversely affecting juvenile and adult
thorny skate as the species has not been reported to be entrained or impinged at PNPS
(Normandeau 2006a, Normandeau 2006b).  Due to the small area affected by the thermal plume
and because the thorny skate would exhibit behavioral avoidance if water temperatures are not
within their preference range, it is unlikely that the PNPS discharge would affect juvenile and adult
thorny skate EFH.  Continued operation of PNPS may also have the potential to affect prey items
of juvenile and adult thorny skate, as one of the prey items of the thorny skate (sand lance) has
been commonly reported in the impingement and entrainment sampling program at PNPS.
Continued PNPS operations are likely to have a minimal adverse effect on EFH for thorny skate.

White hake (Urophycis tenuis)

EFH for white hake eggs, larvae, juveniles, and adults exists in the vicinity of PNPS.  EFH for
eggs is found in surface waters of the Gulf of Maine, Georges Bank, and southern New England. 
EFH for both larvae and pelagic juveniles is identified as pelagic waters of the Gulf of Maine, the
southern edge of Georges Bank, and southern New England to the mid Atlantic.  Demersal
juvenile and adult EFH includes bottom habitats with substrates of seagrass, mud, or fine-grained
sand in the Gulf of Maine, the southern edge of Georges Bank, and southern New England to the
mid Atlantic.  Demersal juveniles and adults live in water from 5 to 325 m (16 to 1066 ft) deep,
and with a temperature below 19oC (for juveniles) and 14oC (for adults) (NMFS 2006).  The white
hake spawning grounds are centered on the Gulf of St. Lawrence, the southern Georges Bank,
and Mid Atlantic Bight.  The contribution of the Gulf of Maine as a spawning ground is reported to
be negligible (Fahay and Able 1989 in Chang et al. 1999a).  The eggs, larvae, and early juvenile
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stages of the white hake are pelagic (Chang et al. 1999a), and are found in surface waters of the
Gulf of Maine, Georges Bank and southern New England (NEFMC 1998a in ENSR 2000). 
Juvenile white hake feed mainly on polychaetes, shrimp, and other crustaceans, and adults feed
primarily on crustaceans and other fish, including juvenile white hakes (Langston et al. 1994 in
Chang et al. 1999a).  Migration of adults occurs annually, with adults moving to shallower waters
in the spring to spawn, and then moving offshore in the autumn.  A summary of annual NMFS
Bottom Trawl Survey data identified no white hake in Cape Cod Bay during the fall between 1979
and 2003, and only a few limited occurrences in the bay during the spring in those years
(GOMCML 2006).

The PNPS intake and discharge have the potential to adversely affect egg, larvae, juvenile, and
adult white hake EFH.  White hake eggs and larvae are frequently observed in the PNPS
entrainment sampling program (Normandeau 2006a).  Life stages of the white hake have also
been observed in the PNPS impingement sampling program continually over its operating history
(Normandeau 2006b).  However, it is unlikely that PNPS intake operations are adversely affecting
juvenile and adult white hake as the area affected by the intake system is small.  Due to the small
area affected by the thermal plume and because the white hake would exhibit behavioral
avoidance if water temperatures are not within their preference range, it is unlikely that the PNPS
discharge would affect juvenile and adult white hake EFH.  Continued operation of PNPS may
also have the potential to affect prey items of adult white hake, as the adults are known to prey on
juveniles, which have been have been commonly reported in the impingement sampling program
at PNPS.  Continued PNPS operations are likely to have a less than substantial adverse effect on
EFH for the white hake.

Whiting/Silver hake (Merluccius bilinearis)

EFH for eggs, larvae, juveniles, adults, and spawning adults of the whiting (also known as silver
hake) exists in the vicinity of PNPS.  EFH for eggs includes surface waters of the Gulf of Maine,
Georges Bank, the continental shelf off southern New England, and the mid-Atlantic region south
to Cape Hatteras, with water depths between 50 to 150 m (164 to 492 ft) and temperatures below
20oC.  For larvae, the EFH consists of surface waters of the Gulf of Maine, Georges Bank, the
continental shelf off southern New England, and the mid-Atlantic region south to Cape Hatteras.
Larvae also are found at water depths between 50 to 150 m (164 to 492 ft) and temperatures
below 20oC.  Juvenile, adult, and spawning adult EFH for the whiting includes bottom habitats of
all substrate types in the Gulf of Maine, on Georges Bank, the continental shelf off southern New
England, and the mid-Atlantic region south to Cape Hatteras.  Juveniles and adults typically live in
water between 20 and 325 m (66 to 1066 ft) deep and temperatures below 22oC.  Spawning
typically occurs in water depths between 30 and 325 m (98 to 1066 ft) and at temperatures below
13oC (NMFS 2006).  The adults spawn over a variety of substrates in the Gulf of Maine, Georges
Bank, and the southern New England area south of Martha’s Vineyard (Lock and Packer 2004). 
Spawning within the Gulf of Maine generally begins in June, with a peak in July to August (Lock
and Packer 2004).
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Whiting eggs and larvae are pelagic, existing in the water column at depths between 50 and 150
m (164 and 492 ft) (NEFMC 1998a in ENSR 2000).  As larvae mature into juveniles, they settle to
the bottom (Lock and Packer 2004).  As adults, whiting are found in water at depths ranging from
shallow to greater than 400 m (1312 ft) (Dery 1988, Bolles and Begg 2000 in Lock and Packer
2004). Juvenile whiting feed mainly on crustaceans (Cohen et al. 1990 in ENSR 2000), and the
adults feed on both fish and pelagic invertebrates, such as shrimp and squid (Mayo 1998 in
ENSR 2000).  Whiting are a dominant predator species on the continental shelf in the northwest
Atlantic, and their dominant biomass and high prey consumption help to regulate the ecosystem
(Bowman 1984, Garrison and Link 2000 in Lock and Packer 2004).  The migration of whiting is
seasonal.  The northern stock moves to the deep basins of the Gulf of Maine during the winter,
and migrates into nearshore waters in the Gulf of Maine in the spring and summer (Lock and
Packer 2004).  Trawl surveys conducted for whiting in 1999 identified concentrations of whiting in
Cape Cod Bay in spring and autumn (Reid et al. 1999 in Lock and Packer 2004).  A summary of
annual NMFS Bottom Trawl Survey data identified substantial numbers of whiting in Cape Cod
Bay during the fall every year between 1979 and 2003, but found a more limited number in the
bay during the spring in those years (GOMCML 2006).

The PNPS intake and discharge have the potential to adversely affect egg, larvae, juvenile,
adults, and spawning adult EFH for whiting.  Whiting eggs and larvae are frequently observed in
the PNPS entrainment sampling program (Normandeau 2006a).  Life stages of the whiting have
also been observed in the PNPS impingement sampling program continually over the operating
history of the facility (Normandeau 2006b).  However, it is unlikely that PNPS intake operations
are adversely affecting whiting as the area affected by the intake system is small.  Due to the
small area affected by the thermal plume and because the whiting would exhibit behavioral
avoidance if water temperatures are not within their preference range, it is unlikely that the PNPS
discharge would affect juvenile and adult whiting EFH. Continued operation of PNPS may also
have the potential to affect prey items of adult whiting, as several prey items of the whiting (small
fish and squid) have been commonly reported in the impingement and entrainment sampling
program at PNPS.  Continued PNPS operations may have a substantial adverse effect on EFH for
the whiting.

Windowpane flounder (Scopthalmus aquosus)

EFH for windowpane flounder eggs, larvae, juveniles, adults, and spawning adults exists in the
vicinity of PNPS.  EFH for eggs includes surface waters on the perimeter of the Gulf of Maine,
Georges Bank, southern New England, and the mid-Atlantic region south to Cape Hatteras.  EFH
for larvae includes pelagic waters, with water depths between 50 to 150 m (164 to 492 ft) and
temperatures below 20oC.  For larvae, the EFH consists of surface waters on the perimeter of the
Gulf of Maine, Georges Bank, southern New England, and the mid-Atlantic region south to Cape
Hatteras.  Both eggs and larvae are found in water depths less than 70 m (230 ft), and in water
temperatures below 20oC.  Juvenile, adult, and spawning adult EFH includes bottom habitats with
substrates of mud or fine-grained sand on the perimeter of the Gulf of Maine, Georges Bank,
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southern New England, and the mid-Atlantic region south to Cape Hatteras.  These areas are
generally 1 to 100 m (3 to 328 ft) deep and have water temperatures below 26oC (NMFS 2006).
The windowpane flounder prefers a soft bottom substrate for spawning, and generally spawns
between April and December, with peak spawning activity in July and August on Georges Bank
and in May in the mid-Atlantic region (NEFMC 1998a, Hendrickson 1998 in ENSR 2000).
Both the eggs and larvae are pelagic, and exist in surface waters cooler than 20oC (NEFMC
1998a in ENSR 2000).  The prey for the windowpane flounder is small benthic invertebrates,
including polychaete worms and amphipods.  The species may also prey on small forage bony
fish species (Langston and Bowman 1981 in ENSR 2000).  Juveniles living in shallow waters tend
to move to deeper waters as they mature (Chang et al. 1999b).  In studies in Massachusetts,
juveniles were most abundant in inshore waters at depths of less than 20 m (66 ft) and at water
temperatures between 5°C to 12oC in the spring and between 12°C to 19oC in the fall (Chang et
al. 1999b).

The intake and discharge at PNPS have the potential to adversely affect a small portion of EFH
for eggs, larvae, juvenile, adults, and spawning adult windowpane flounder.  Eggs of the
windowpane flounder dominated entrainment samples at PNPS (ENSR 2000, Normandeau
2006a).  Larvae have also been consistently collected in the plant’s entrainment sampling
program throughout the history of the facility (Normandeau 2006a).  In addition, windowpane
flounder have been continually observed in the PNPS impingement sampling program throughout
the history of the facility (Normandeau 2006b).  Due to the small area affected by the thermal
plume and because the windowpane flounder would exhibit behavioral avoidance if water
temperatures are not within their preference range, it is unlikely that the PNPS discharge would
affect juvenile and adult windowpane flounder EFH.  Continued operation of PNPS may also have
the potential to affect prey items of the windowpane flounder, as one of its prey items (small fish)
has been commonly reported in the impingement and entrainment sampling program at PNPS.
Continued operations of PNPS may have a adverse effect substantial effect on EFH for the
windowpane flounder.

Winter flounder (Pseudopleuronectes americanus)

EFH for winter flounder eggs, larvae, juveniles, adults, and spawning adults exists in the vicinity of
PNPS.  EFH for eggs includes bottom habitats with substrates of sand, muddy sand, and gravel
on the Georges Bank, the inshore areas of the Gulf of Maine, southern New England, and the
mid-Atlantic region south to Delaware Bay.  Eggs are typically found in water at depths less than
5 m (16 ft), and in water with temperatures less than 10oC.   Larval EFH occurs in pelagic and
bottom waters of Georges Bank, inshore areas of the Gulf of Maine, southern New England, and
the mid-Atlantic region south to Delaware Bay.  Larval EFH includes water less than 6 m (20 ft)
deep and with temperatures below 15oC.  EFH for juvenile winter flounder includes bottom
habitats with substrates of mud or fine-grained sand on Georges Bank, inshore areas of the Gulf
of Maine, southern New England, and the mid-Atlantic region south to Delaware Bay.  Young of
year juveniles are found at water depths from 0.1 to 10 m (0.3 to 33 ft) and temperatures below
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28oC.  Age 1+ juveniles are found at water depths ranging from 1 to 50 m (3 to 164 ft) and at
temperatures below 25oC.  EFH for both adults and spawning adults includes bottom habitats,
including estuaries, with substrates of mud, muddy sand, sand, and gravel on Georges Bank,
inshore areas of the Gulf of Maine, southern New England, and the mid-Atlantic region south to
the Delaware Bay.  Adult winter flounder live in water at depths ranging from 1 to 100 m (3 to 328
ft) with temperatures below 25oC.  Spawning adults are found at water depths less than 6 m (262
ft), except for on Georges Bank, where they spawn as deep as 80 m.  Water temperatures for
spawning adults are typically below 15oC (NMFS 2006).  Spawning takes place at night over
sandy bottoms in shallow estuaries starting in mid December and ending in May, with a peak in
the February to March time frame.

The various life stages of winter flounder can generally be found in areas where the bottom
habitat has a substrate of mud, sand, or gravel (NEFMC 1998b).  Winter flounder eggs are
demersal, adhesive, and stick together in clusters, and hatching may occur in 2 to 3 weeks,
depending upon the water temperature (Bulloch 1986; Pereira et al.1999).  Larvae are initially
planktonic, but, as metamorphosis continues, they settle to the bottom.  Newly metamorphosed
young of year fish take up residence in shallow water.  Pereira et al. (1999) describes winter
flounder as omnivorous or opportunistic feeders, consuming a wide variety of prey, with
polychaetes and amphipods making up the majority of their diet.   Typically adult winter flounder
migrate inshore in the fall and early winter and spawn in later winter and early spring.  Then they
may leave inshore areas if the water temperature exceeds 15°C, although there may be
exceptions to this due to water temperature and food availability (Pereira 1999).  Winter flounder
may move significant distances (Pereira et al. 1999); however, they also can exhibit a high degree
of fidelity and, in general, their movement patterns are localized (Nitschke et al. 2000).  Studies
done by PNPS have shown that winter flounder in the area immediately surrounding PNPS (i.e.,
in Plymouth Outer Harbor) have relatively localized movements and are basically confined to
inshore waters (Lawton et al. 1999), resulting in highly localized populations (Lawton et al. 2000).

The intake and discharge at PNPS have the potential to adversely affect a small portion of EFH
for eggs, larvae, juvenile, adults, and spawning adult winter flounder.  The winter flounder eggs
and larvae dominated entrainment samples at PNPS (Normandeau 2006a).  Impingement of
winter flounder has consistently occurred throughout the operating history of the facility; however,
the impingement rates are considered to be low.  Due to the small area affected by the thermal
plume and because the winter flounder would exhibit behavioral avoidance if water temperatures
are not within their preference range, it is unlikely that the PNPS discharge would affect juvenile
and adult winter flounder EFH.  Continued operation of PNPS may also have the potential to
affect prey items of the winter flounder, as they have been described as omnivores preying on a
variety of fish and invertebrates species, many of which have been commonly reported in the
impingement and entrainment sampling program at PNPS.  However, there is a potential that
continued operations of the PNPS intake system may have a substantial, adverse effect on EFH
for winter flounder.
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Winter skate (Leucoraja ocellata)

EFH for winter skate juveniles and adults exists in the vicinity of PNPS.  In the 2003 FMP for the
Northeast Skate Complex (NEFMC 2003), EFH was designated for the winter skate.  This
designation included bottom habitats with substrates of sand, gravel, and mud in Cape Cod Bay
for both juveniles and adults (NEFMC 2003).  Winter skates in the Gulf of Maine primarily live at
depths of 46 to 64 m (151 to 210 ft) (Bigelow and Schroeder 1953; McEachran 2002 in Packer et
al. 2003a).  The species can live in a variety of water temperatures and are reported near the
Massachusetts coast in water from 1oC to 20oC (Bigelow and Schroeder 1953 in Packer et al.
2003a).  The species prefers sandy and gravel bottom substrates (Scott 1982a in Packer et al.
2003a).

Little information on the life history of the winter skate exists.  Eggs of all skates are known to be
encapsulated in a leathery capsule that rests on the bottom (Sosebee 2000, Packer et al. 2003a).
The eggs hatch fully developed, so there is no larval stage (Sosebee 2000, McEachran 2002 in
Packer et al. 2003a).  Off of Nova Scotia and in the Gulf of Maine, spawning occurs during
summer and fall (Bigelow and Schroeder 1953 in Packer et al. 2003a). The predominant food
source for winter skates is polychaetes and amphipods, with additional feeding upon decapods,
isopods, bivalves, and fish (McEachran 1973 in Packer et al. 2003a).  Fish species that are prey
for the winter skate include smaller skates, eels (Anguilla rostrata), alewives, blueback herring
(Alosa aestivalis), menhaden, smelt, sand lance, chub mackerel (Scomber colias), butterfish,
cunners, and silver hake (Bigelow and Schroeder 1953 in Packer et al. 2003a).  Skates do not
migrate substantially, but do generally move offshore in summer and early autumn and onshore
during winter and spring (Sosebee 2000).

The PNPS intake and discharge have the potential to adversely affect EFH for the winter skate. 
However, it is unlikely that PNPS intake operations are adversely affecting juvenile and adult
winter skate as the species has not been reported to be entrained at PNPS (Normandeau 2006a)
and it has only been periodically observed in the PNPS impingement sampling program
(Normandeau 2006b).  Due to the small area affected by the thermal plume and because the
winter skate would exhibit behavioral avoidance if water temperatures are not within their
preference range, it is unlikely that the PNPS discharge would affect juvenile and adult winter
skate EFH. Continued operation of PNPS may also have the potential to affect prey items of the
winter skate, as several of its prey items (small skates, alewife, menhaden, smelt, sand lance,
butterfish, cunner, and silver hake) have been commonly reported in the impingement and
entrainment sampling program at PNPS.  Continued PNPS operations are likely to have a less
than substantial adverse effect on EFH for winter skate.

Witch flounder (Glyptocephalus cynoglossus)

EFH for witch flounder eggs and larvae exists in the vicinity of PNPS.  EFH for eggs of the
species includes surface waters of the Gulf of Maine, Georges Bank, the continental shelf off
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southern New England, and the mid-Atlantic region south to Cape Hatteras.  EFH for larvae is
found in surface waters to a depth of 250 m (820 ft) in the Gulf of Maine, Georges Bank, the
continental shelf off southern New England, and the mid-Atlantic region south to Cape Hatteras. 
Both eggs and larvae are found in water with temperatures below 13oC (NMFS 2006).  Spawning
occurs from March to November, with peak spawning during the summer, at temperatures from 0
to 10oC (Bigelow and Schroeder 1953 in Cargnelli et al. 1999h).  The western and northern areas
of the Gulf of Maine are reported to be the most active spawning areas for the species (Burnett et
al. 1992 in Cargnelli et al. 1999h). 

Eggs are released on the bottom, but are pelagic and rise to the surface.  Larvae are also pelagic,
and juveniles descend to the bottom at the age of 4 to 12 months (Bigelow and Schroeder 1953,;
Evseenko and Nevinsky 1975 in Cargnelli et al. 1999h).  The primary prey for the witch flounder is
polychaetes and crustaceans, with additional contribution from mollusks and echinoderms
(Cargnelli et al. 1999h).  All life stages of witch flounder are common in Massachusetts Bay. 
Eggs were found to be abundant in Massachusetts Bay in the months of May and June, and the
highest larval densities found were observed in Massachusetts Bay (Cargnelli et al. 1999h). 
Bottom trawl surveys and inshore surveys found the greatest concentrations of juveniles on
Stellwagen Bank in Massachusetts Bay.  Adults were found in the highest concentrations in
Massachusetts Bay in the autumn, including some catches in Cape Cod Bay (Cargnelli et al.
1999h).

The PNPS intake and discharge have the potential to adversely affect egg and larvae witch
flounder EFH.  Witch flounder eggs and larvae have been observed in the PNPS entrainment
sampling program throughout the operating history of the facility (Normandeau 2006a), while the
witch flounder has not been observed in the PNPS impingement sampling program (Normandeau
2006b).  However, it is unlikely that PNPS intake operations are adversely affecting witch flounder
as the area makes up a tiny portion of their EFH.  The thermal plume is unlikely to affect EFH for
witch flounder eggs and larvae.  It is unlikely that continued operation of PNPS would have a
impact on prey items of the witch flounder, as its diet consists primarily of benthic invertebrates. 
Continued PNPS operations are likely to have a minimal adverse effect on EFH for the witch
flounder.

Yellowtail flounder (Pleuronectes ferruginea)

EFH for yellowtail flounder eggs, larvae, juveniles, adults, and spawning adults exists in the
vicinity of PNPS.  EFH for eggs and larval yellowtail flounder includes surface waters of Georges
Bank, Massachusetts Bay, Cape Cod Bay, and the southern New England continental shelf south
to Delaware Bay.  Eggs and larvae are found in water at depths between 10 to 90 m (33 to 295
ft), and temperatures below 17oC.  Juvenile, adult, and spawning adult EFH occurs in bottom
habitats with substrates of sand or mud on Georges Bank, the Gulf of Maine, and the southern
New England shelf south to Delaware Bay.  Juveniles and adults live in water at depths ranging
from 20 to 50 m (66 to 164 ft) and temperatures below 15oC.  Spawning occurs in water at depths
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from 10 to 125 m (33 to 410 ft) and temperatures below 17oC (NMFS 2006).  Spawning occurs in
the Gulf of Maine, Georges Bank, and the southern New England shelf during the spring and
summer months (Overholtz and Cadrin 1998; NEFMC 1998a in ENSR 2000). 

Both the eggs and larvae of the yellowtail flounder reside in the water column and are found in
surface waters between mid March and July, peaking between April and June. Larvae may drift in
surface waters before developing into juveniles and dropping to the bottom (Overholtz and Cadrin
1998 in ENSR 2000).  Adult yellowtail flounder feed on small benthic invertebrates such as
polychaete worms, isopods, shrimp, and amphipods, and also can feed on small forage fish
(Cooper et al. 1998 in ENSR 2000).  Mark and recapture studies have shown that the yellowtail
flounder do not migrate, other than minor movements between shallow and deeper water in
response to seasonal temperature variation (Royce et al. 1959; Lux 1964 in Johnson et al. 1999). 

The PNPS intake and discharge have the potential to adversely affect egg, larvae, juvenile,
adults, and spawning adult yellowtail flounder EFH.  Yellowtail flounder eggs and larvae have
been consistently collected in the PNPS entrainment sampling program throughout the operating
history of the plant (Normandeau 2006a).  The yellowtail flounder has also been periodically
collected in the PNPS impingement sampling program (Normandeau 2006b).  However, it is
unlikely that PNPS intake operations are adversely affecting yellowtail flounder as the area
affected by the intake system is small.  Due to the small area affected by the thermal plume and
because the yellowtail flounder would exhibit behavioral avoidance if water temperatures are not
within their preference range, it is unlikely that the PNPS discharge would affect juvenile and adult
yellowtail flounder EFH.  Continued operation of PNPS may also have the potential to affect prey
items of the yellowtail flounder, as one of its prey items (small fish) has been commonly reported
in the impingement and entrainment sampling program at PNPS.  Continued PNPS operations
are likely to have a less than substantial adverse effect on EFH for the yellowtail flounder.

7.0  Impact Avoidance, Minimization, and Mitigation Measures

Operation of the PNPS once-through cooling system may adversely affect EFH in Cape Cod Bay. 
The NPDES permit allows the PNPS cooling system to operate if it does not exceed specified
entrainment, impingement, and discharge limits.  The NPDES permit also requires mitigation
measures, which are in place at PNPS.
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(a) It should be noted that the NRC cannot impose mitigation requirements on the applicant.  The Atomic
Safety and Licensing Appeal Board, in the “Yellow Creek” case determined that EPA has sole
jurisdiction over the regulation of water quality with respect to the withdrawal and discharge of waters
for nuclear power stations, and that the NRC is prohibited from placing any restrictions or
requirements upon the licensees of these facilities with regards to water quality [Tennessee Valley
Authority (Yellow Creek Nuclear Plant, Units 1 and 2), ALAB-515, 8 NRC 702, 712-13 (1978)]. 
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The staff has identified a variety of measures that could mitigate potential impacts resulting from
continued operation of the PNPS cooling water system.(a) These could include:

• Behavioral barriers
• Diversion devices
• Alternative intake systems 
• Alternative intake screen systems 
• Closed cycle systems 
• Variable speed pumps
• Cooling water flow adjustments
• Scheduled outages 
• Movement of fish return
• Habitat restoration
• Fish stocking

The NRC staff has not conducted an analysis of each of these measures relative to their
applicability to PNPS.  This discussion is only meant to provide a brief overview of these
technologies.  ENSR (2000) conducted an analysis of several of these technologies in the 316(b)
demonstration report as required by Section 316 of the Clean Water Act.  It is expected that a
more thorough analysis of the costs and benefits of these technologies would be conducted as
part of the 316(b) comprehensive demonstration study currently being conducted by PNPS in
support of the NPDES permit renewal.

Behavioral barriers are designed to cause fish to actively avoid entry into an area.  These may
include sound, light, or air bubbles (Clay 1995).  Sound barriers, which would be located at an
intake structure, would include low-frequency, infra-wave sound; pneumatic or mechanically
generated low-frequency sounds; or transducer-generated sound.  Light barriers may emit a
constant or strobe-type beam of light, while air bubble curtains produce a continuous, dense chain
of bubbles.  Both barrier types may deter some species of fish from entering the intake structure. 
ENSR (2000) determined that, of the behavioral barriers evaluated, light barriers would be the
most effective as several studies have shown that some fish species are attracted to light. 
However, this technology is still considered to be experimental in nature and will only be effective
on species/life stages that can actively respond to a stimulus (i.e., not fish eggs, early larval life
stages, or other planktonic organisms).
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(b) EPA has suggested the Gunderboom fabric barrier as a potential mitigation measure.  However, NRC
staff does not consider it as an option because it could present safety issues at intakes of nuclear
power plants.
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Diversion devices are the most commonly used barriers and are physical structures such as
louvers, barrier nets, or chains and cables that are designed to guide fish away from a certain
area, such as the intake (Clay 1995).  Louvers consist of a series of evenly spaced vertical slats
which create localized turbulence that fish can detect and actively avoid.  Louvers typically have a
smaller spacing between the slats or bars than a standard trash rack.  Barrier nets are simply nets
placed across an intake channel to prevent fish from access to an intake structure.  The design of
a barrier net system has to finely balance the mesh size with the intake requirements.(b)  Chains or
cables may be vertically hung in an intake structure to form a physical and visible barrier to fish. 
However, similar to barrier nets, they may alter hydraulic flow patterns in an intake (ENSR 2000). 
These types of structures also only affect those organisms that can actively respond and would
not impact entrainment or impingement of fish eggs, larvae, or other planktonic organisms.

Another type of mitigation measure may be an alternative intake system.  An alternate surface
water intake system could include an offshore intake structure with a velocity cap.  Vertical
placement of the offshore intake within the water column would be a major factor in impingement
and entrainment reduction.  For example, ENSR (2000) conducted an evaluation of this type of
structure and determined that it would result in lower fish impingement but an increased
entrainment rate, especially for winter flounder as later stages of winter flounder larvae (stages 3
and 4) tend to settle on the bottom substrate.  The Seabrook Station Nuclear Power Plant utilizes
a similar structure, however, the intake structure opening is at mid-depth.  Based on an analysis
by Saila et al., (1997), the losses due to entrainment at this facility are less than the losses
observed at other facilities.  Groundwater could also be potentially used as a cooling water
source.  According to EPA Region 1, the Keyspan North Point Station is currently conducting a
pilot study to evaluate the feasibility of using offshore groundwater extraction as a cooling water
source (Earth Tech 2006a).

Alternative intake screen systems may include Ristroph traveling screens, wedgewire screens,
and/or fine-mesh screens.  Ristroph screens are traveling screens fitted with fish buckets that
collect fish and lift them out of the water where they are gently sluiced away prior to debris
removal with a high pressure spray.  They have been approved as the best available technology
in several states (Siemens 2006).  Recent studies have shown survival of species exceeding 95
percent when using the Ristroph screen (EPRI 2006).  Wedgewire screens are constructed of
wire of triangular cross sections so that the surface of the screen is smooth while the screen
openings widen inwards (ENSR 2000).  This type of screen has been widely used for hydropower
diversion structures and has been shown to essentially eliminate impingement and reduce larval
entrainment (ENSR 2000).  Fine mesh screens are simply wire screens with the mesh sized to
minimize ichthyoplankton entrainment.  As reported in ENSR (2000), fine mesh screens have not
proven effective at reducing winter flounder larvae entrainment losses.  However, as with any
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screen, the smaller the mesh the more clogging and fouling problems.  Another potential
mitigation strategy related to the cooling system would be to rotate the existing screens more
often or on a continual basis.  This would increase the survival of impinged organisms, but it
would have no impact on the impingement rate or entrainment.

Closed-cycle systems recycle cooling water in a closed piping system and utilize evaporative
cooling (such as is in a cooling tower or pond) as a means of dissipating the heat from the
condensers.  Wet and hybrid cooling towers would still require withdrawal of water from the bay to
make up for water losses due to blowdown and evaporation.  However, the water withdrawal rate
would be significantly lower than the current once-through cooling system.  A dry cooling tower
utilizes ambient air to dissipate heat, essentially acting as an automobile radiator (ENSR 2000). 
No make-up water is required for this type of system as the steam is condensed in a closed cycle.
However, this results in lower plant efficiency, thus requiring more fuel to produce the same
amount of electricity (ENSR 2000).

Adjustments to the flow of cooling water through the plant is another type of mitigation strategy
that may be applicable to PNPS.  This could include the use of variable speed pumps, cooling
water bypass flow, or rotating the existing screens more often or continuously.  Variable-speed
pumps would reduce the intake flow during periods of peak entrainment or impingement.  These
have been shown to be effective at reducing impingement and entrainment, but by reducing the
amount of cooling water moving through the system, power generating efficiency may decrease
and the thermal plume may increase in size (ENSR 2000).  Cooling water bypass flow would
reduce the cooling water flow rate through the condensers and add a corresponding amount of
bypass flow into the discharge canal (ENSR 2000).  This alternative assumes that mortality in the
discharge canal would be less than the condensers.  It would most likely reduce entrainment but
not impingement (ENSR 2000).

Another potential mitigation strategy may be to schedule outages for performing regular
inspection, maintenance, and refueling during the peak spawning season of specific fish species
such as the winter flounder, Atlantic menhaden, or rainbow smelt.

Movement of the fish return sluiceway discharge point may also provide some mitigation benefits
as impinged fish are currently returned to the intake canal where potentially stunned, disoriented,
or injured fish may not be able to actively avoid reentering the intake structure. 

Habitat restoration and fish stocking are also potential mitigation strategies.  However, these are
compensatory measures as opposed to preventative measures, which are the preferred mitigation
strategies of Federal and State resource agencies.  Several studies have been funded by Entergy
over the last few years to evaluate these options.  A monitoring pilot program has been conducted
by Entergy to assess the feasibility of improving the local winter flounder stock by releasing
flounder into the Plymouth area.  Up to 25,000 young of year winter flounder, ranging from 26 to
34 mm (1 to 1.3 in.) in length, have been released into Plymouth Harbor on an annual basis since
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2001.  Post-release sampling has indicated that the released fish do survive and grow well when
released earlier in the season (Marine Research, Inc. 2006).  No genetic studies have been
conducted to determine if released hatchery fish breed with the wild stock.  Stocking of young of
year fish or eggs may be a proven mitigation strategy; however, both the EPA and MDMF have
stated that re-stocking is not a preferred mitigation alternative (Earth Tech 2006a).

8.0  Conclusions

The potential impacts of PNPS on Federally managed species and their EFH in the vicinity of
PNPS have been evaluated.  Known distributions and records of those species, the ecological
impacts of the operations and maintenance activities of PNPS, and the mitigation measures that
Entergy has implemented to avoid, minimize, and mitigate impacts to the various life history
stages of these species have been considered in this EFH assessment.

Continued operation of the PNPS cooling water system was determined to have a minimal
adverse effect on EFH for 17 species, a less than substantial adverse effect on EFH for 8
species, and a substantial adverse effect on EFH for 7 species.  However, within the overall Cape
Cod Bay ecosystem, the staff has determined that continued operation of the PNPS cooling water
system would have a minimal adverse effect on EFH.
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(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 Pilgrim Nuclear Power Station

Table F-1 lists those environmental issues listed in the Generic Environmental Impact
Statement for License Renewal of Nuclear Plants (GEIS) (NRC 1996; 1999)(a) and 10 CFR
Part 51, Subpart A, Appendix B, Table B-1, that are not applicable to Pilgrim Nuclear Power
Station (PNPS) because of plant or site characteristics.

Table F-1.  GEIS Environmental Issues Not Applicable to Pilgrim Nuclear Power Station (PNPS)

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 thermal stratification of lakes 1 4.2.1.2.2
4.4.2.2

PNPS does not discharge
into a lake. 

Eutrophication 1 4.2.1.2.3
4.4.2.2

PNPS does not discharge
into a lake. 

Discharge of sanitary wastes and minor
chemical spill

1 4.2.1.2.4
4.4.2.2

PNPS does not discharge
sanitary waste to surface
waters.

Water-use conflicts (plants with cooling
ponds or cooling towers using makeup
water from a small river with low flow)

2 4.3.2.1
4.4.2.1

PNPS does not have a
cooling tower or a cooling
pond and does not use make-
up water from a small river
with low flow. 
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Table F-1.  (contd)

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

Category GEIS
Sections Comment

 NUREG-1437, Supplement 29 F-2 July 2007

AQUATIC ECOLOGY (FOR ALL PLANTS)

Premature emergence of aquatic insects 1 4.2.2.1.7
4.4.3

Aquatic insects are primarily
of concern in freshwater
environments.

AQUATIC ECOLOGY (FOR PLANTS WITH COOLING TOWER BASED HEAT DISSIPATION SYSTEMS)

Entrainment of fish and shellfish in early
life stages

1 4.3.3 This issue is related to heat-
dissipation systems that are
not installed at PNPS.

Impingement of fish and shellfish 1 4.3.3 This issue is related to heat-
dissipation systems that are
not installed at PNPS.

Heat shock 1 4.3.3 This issue is related to heat-
dissipation systems that are
not installed at PNPS.

GROUNDWATER USE AND QUALITY

Groundwater use conflicts (potable and
service water, and dewatering; plants that
use >100 gpm and plants that use < 100
gpm)

2 4.8.1.1
4.8.2.1

PNPS does not use
groundwater for cooling water
purposes.

Groundwater-use conflicts (plants using
cooling towers withdrawing makeup water
from a small river)

2 4.8.1.3
4.4.2.1

This issue is related to heat-
dissipation systems that are
not installed at PNPS.

Groundwater-use conflicts (Ranney wells) 2 4.8.1.4 PNPS does not have or use
Ranney wells.

Groundwater quality degradation (Ranney
wells)

1 4.8.2.2 PNPS does not have or use
Ranney wells.

Groundwater quality degradation (cooling
ponds in salt marshes)

1 4.8.3 PNPS does not use cooling
ponds.

Groundwater quality degradation (cooling
ponds at inland sites)

2 4.8.3 PNPS is not located at an
inland site.
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ISSUE—10 CFR Part 51, Subpart A,
Appendix B, Table B-1

Category GEIS
Sections Comment

July 2007 F-3  NUREG-1437, Supplement 29

TERRESTRIAL RESOURCES

Cooling tower impacts on crops and
ornamental vegetation

1 4.3.4 This issue is related to a
heat-dissipation system that
is not installed at PNPS. |

Cooling tower impacts on native plants 1 4.3.5.1 This issue is related to a
heat-dissipation system that
is not installed at PNPS. |

Bird collisions with cooling towers 1 4.3.5.2 This issue is related to a
heat-dissipation system that
is not installed at PNPS. |

Cooling pond impacts on terrestrial
resources

1 4.4.4 This issue is related to a
heat-dissipation system that
is not installed at PNPS. |

HUMAN HEALTH

Microbial organisms (occupational health) 1 4.3.6 This issue is related to a
heat-dissipation system that
is not installed at PNPS. |

Microbial organisms (public health)
(plants using lakes or canals, or cooling
towers or cooling ponds that discharge to
a small river).

2 4.3.6 This issue is related to a
heat-dissipation system that
is not installed at PNPS. |

F.1 References

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

Nuclear Regulatory Commission (NRC).  1996. Generic Environmental Impact Statement for
License Renewal of Nuclear Plants.  NUREG-1437, Volumes 1 and 2, Washington, DC |

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, DC |
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Appendix G 

u.s. Nuclear Regulatory Commission Staff Evaluation of Severe 
Accident Mitigation Alternatives for Pilgrim Nuclear Power Station 

G.1 Introduction 

Entergy Nuclear Operations, Inc. (Entergy) submitted an assessment of severe accident 
mitigation alternatives (SAMAs) for Pilgrim Nuclear Power Station (PNPS) as part of the 
environmental report (ER) (Entergy 2006a). This assessment was based on the most recent 
PNPS probabilistic safety assessment (PSA) available at that time, a plant-specific off-site 
consequence analysis performed using the MELCOR Accident Consequence Code System 2 
(MACCS2) computer code, and insights from the PNPS individual plant examination (IPE) 
(BECo 1992) and individual plant examination of external events (IPEEE) (BECo 1994). In 
identifying and evaluating potential SAMAs, Entergy considered SAMAs that addressed the 
major contributors to core damage frequency (CDF) and population dose at PNPS, as well as 
SAMA candidates for other operating plants which have submitted license renewal applications. 
Entergy identified 281 potential SAMA candidates. This list was reduced to 59 unique SAMA 
candidates by eliminating SAMAs that are not applicable to PNPS due to design differences, 
have already been implemented at PNPS, or are similar in nature and could be combined with 
another SAMA candidate. Entergy assessed the costs and benefits associated with each of the 
potential SAMAs and concluded in the ER that several of the candidate SAMAs evaluated are 
potentially cost-beneficial. 

Based on a review of the SAMA assessment, the U.S. Nuclear Regulatory Commission (NRC) 
issued a request for additional information (RAI) to Entergy by letter dated May 22, 2006 
(NRC 2006a). Key questions concerned: findings of the Boiling Water Reactor Owners Group 
(BWROG) and the independent assessment team reviews of the PNPS PSA; changes to the 
Level 2 PSA model since the IPE; justification for the multiplier used for external events; further 
information on several specific candidate SAMAs and low cost alternatives; and details for 
several of the cost estimates provided. Entergy submitted additional information by letters 
dated July 5,2006, August 30,2006, and October 6,2006 (Entergy 2006b, 2006c, 2006d). 
In the responses, Entergy provided: information regarding the findings of the BWROG and 
independent assessment team reviews; a discussion of the Level 2 analysis and the process for 
assigning severe accident source terms; a revised assessment of the baseline SAMA benefits 
considering a modified multiplier to account for external events exclusive of uncertainties; 
additional information regarding several specific SAMAs; and additional information pertaining 
to the cost estimates. Entergy's responses addressed the NRC staff's concerns. 
An assessment of SAMAs for PNPS is presented below. 
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Appendix G 

G.2 Estimate of Risk for Pilgrim Nuclear Power Station 

Entergy's estimates of off-site risk at PNPS are summarized in Section G.2.1. The summary is 
followed by the NRC staff's review of Entergy's risk estimates in Section G.2.2. 

G.2.1 Entergy's Risk Estimates 

Two distinct analyses are combined to form the basis for the risk estimates used in the SAMA 
analysis: (1) the PNPS Level 1 and 2 PSA model, which is an updated version of the IPE 
(BECo 1992), and (2) a supplemental analysis of off-site consequences and economic impacts 
(essentially a Level 3 PSA model) developed specifically for the SAMA analysis. The SAMA 
analysis is based on the most recent PNPS Level 1 and 2 PSA model available at the time of 
the ER, referred to as the PNPS PSA (Revision 1, April 2003 model). The scope of the PNPS 
PSA does not include external events. 

The baseline CDF for the purpose of the SAMA evaluation is approximately 6.4 x 10-6 per year. 
The CDF is based on the risk assessment for internally-initiated events. Entergy did not include 
the contribution from external events within the PNPS risk estimates; however, it did account for 
the potential risk reduction benefits associated with external events by multiplying the estimated 
benefits for internal events by a factor of 5.(a) This is discussed further in Section G.6.2. 

The breakdown of CDF by initiating event is provided in Table G-1. As shown in this table, 
events initiated by loss of direct current (DC) buses and loss of off-site power are the dominant 
contributors to CDF. Station blackout (SBO) sequences contribute 1.5 x 10-7 per year (about 2 
percent of the total internal events CDF), while anticipated transient without scram (ATWS) 
sequences are insignificant contributors to CDF (5.3 x 10-8 per year). 

(a) In the ER, Entergy bounded the combined impact of external events and uncertainties by applying 
a multiplier of 6 to the estimated SAMA benefits for internal events. In response to an RAI, 
Entergy revised the analysis to include a multiplier of 5 to account for potential SAMA benefits in 
both internal and external events, and provided a separate accounting of uncertainties 
(Entergy 2006b). 
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Table G-1. PNPS Core Damage Frequency 

Initiating Event 

Loss of DC power buses 

Loss of off-site power 

Loss of alternating current (AC) power 
buses 

Loss of salt service water 

Transients 

Loss of coolant accidents 

Station blackout 

Anticipated transient without scram 

Interfacing system loss-of-coolant (LOCA) 

Internal flooding 

Total CDF (from internal events) 

CDF 
{Per Year) 

3.1 X 10-6 

1.3 x 10-6 

8.8 X 10-7 

3.9x10-7 

3.6 X 10-7 

1.8 x 10-7 

1.5 X 10-7 

5.3 X 10-8 

3.6x10-8 

1.3 x 10-8 

6.4 X 10-6 

Appendix G 

% Contribution to 
CDF 

48 

20 

14 

6 

6 

3 

2 

1 

<1 

<1 

100 

The Level 2 PNPS PSA model that forms the basis for the SAMA evaluation represents a 
complete revision of the original IPE Level 2 model. The current Level 2 model utilizes a single 
containment event tree (CET) containing both phenomenological and systemic events. The 
Level 1 core damage sequences are binned into one of 48 Plant Damage State (PDS) bins 
which provide the interface between the Level 1 and Level 2 analysis. CET nodes are 
evaluated using supporting fault trees and logic rules. 

The result of the Level 2 PSA is a set of 19 Collapsed Accident Progression Bins (CAPBs) with 
their respective frequency and release characteristics. The results of this analysis for PNPS 
are provided in Table E.1-11 of the ER (Entergy 2006a). The frequency of each CAPB was 
obtained by summing the frequency of the individual PDS accident progression CET endpoints 
binned into the CAPB. The release characteristics for each CAPB were obtained by frequency
weighting the release characteristics for each PDS contributing to the CAPB. 

The off-site consequences and economic impact analyses use the MACCS2 code to determine 
the off-site risk impacts on the surrounding environment and public. Inputs for these analyses 
include plant-specific and site-specific input values for core radionuclide inventory, source term 
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and release characteristics, site meteorological data, projected population distribution (within a 
50-mile (mi) radius) for the year 2032, emergency response evacuation modeling, and 
economic data. The core radionuclide inventory is derived from an Oak Ridge Isotope 
Generator (ORIGEN) calculation assuming a 4.65 percent enrichment and average burnup 
(Entergy 2006b). The magnitude of the on-site impacts (in terms of clean-up and 
decontamination costs and occupational dose) is based on information provided in 
NUREG/SR-0184 (NRC 1997a). 

In the ER, Entergy estimated the dose to the population within 50 miles of the PNPS site to be 
approximately 0.136 person-sievert (Sv) (13.6 person-roentgen equivalents man [person-rem]) 
per year. The breakdown of the total population dose by containment release mode is 
summarized in Table G-2. Containment failures within the late time frame (greater than 7.5 
hours following event initiation) dominate the population dose risk at PNPS. 

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

Population Dose 
Containment Release Mode (Person-Rem 1 Per Year) 
Late Containment Failure 12.7 

Early Containment Failure 0.7 

Containment Bypass 0.2 

Intact Containment negligible 

Total 13.6 

10ne person-rem = 0.01 person-Sv 

G.2.2 Review of Entergy's Risk Estimates 

Percent 
Contribution 

93 

5 

2 

negligible 

100 

Entergy's determination of off-site risk at PNPS is based on the following three major elements 
of analysis: 

• The Level 1 and 2 risk models that form the bases for the 1992 IPE submittal (SECo 
1992) and the external event analyses of the 1994 IPEEE submittal (SECo 1994) 

• The major modifications to the IPE model that have been incorporated in the PNPS 
PSA, and 
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• The MACCS2 analyses performed to translate fission product source terms and release 
frequencies from the Level 2 PSA model into off-site consequence measures. 

Each of these analyses was reviewed to determine the acceptability of Entergy's risk estimates 
for the SAMA analysis, as summarized below. 

The NRC staffs review of the PNPS IPE is described in an NRC report dated October 30, 1996 
(NRC 1996). Based on a review of the IPE submittal and responses to RAls, the NRC staff 
concluded that the IPE submittal met the intent of Generic Letter (GL) 88-20 (NRC 1988); that 
is, the applicant IPE process is capable of identifying the most likely severe accidents and 
severe accident vulnerabilities. However, the NRC staff identified weaknesses in the human 
reliability analysis that would limit the use of the IPE for regulatory purposes other than GL 88-
20. 

No vulnerabilities were identified in the IPE. However, the applicant noted that a number of 
modifications to the plant had been previously made as a result of a safety enhancement 
program. These improvements included: provision of a hardened containment vent, addition of 
a fire water cross-tie, installation of a third diesel generator, installation of a backup nitrogen 
supply system, modifications to the automatic depressurization system (ADS), and 
implementation of Revision 4 of the BWROG emergency operating procedures (EOPs). The 
applicant also noted that the IPE insights resulted in improvements to procedures related to 
load shedding of AC buses on loss of DC supplies, and the use of fire water for containment 
sprays. 

There have been two revisions to the IPE model since the 1992 IPE submittal, specifically, a 
1995 revision to the IPE in response to NRC RAls and a complete revision of the model in 2003 
in response to the BWROG peer review. (The 1995 IPE revision was cited in the NRC IPE 
evaluation report, but was not reviewed in detail.) A comparison of internal events CDF 
between the 1995 IPE revision and the current PSA models indicates a decrease of about a 
factor of four in the total CDF (from 2.8 x 10.5 per year to 6.4 x 10·s per year). Entergy 
attributes the decrease to improved plant performance, more realistic success criteria based on 
Modular Accident Analysis Program (MAAP) analyses, and improvements in data handling 
(Entergy 2006a). A comparison of the contributors to the total CDF indicates that some have 
increased while others have decreased. A summary listing of those changes that resulted in 
the greatest impact on the internal events CDF was provided in the ER and is summarized in 
Table G-3. 
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PSA 
Version 

1992 

1995 

Table G-3. PNPS PSA Historical Summary 

Summary of Changes from Prior Model 

IPE Submittal 

IPE revised in response to NRC RAls 
- removed high pressure coolant injection (HPCI) room cooling 
dependency 
- revised ADS success criteria 
- improved historical performance of HPCl/reactor core isolation cooling 
(RCIC) 
- eliminated low pressure injection after containment failure 
- added 3 recovery actions 

CDF 
(per year) 

5.85 X 10-5 

2.84 X 10-5 

2003 Completely revised in response to BWROG peer review 6.41 x 10-6 

- updated failure rate, test and maintenance data 
- com pletely revised event trees 
- incorporated Revision 4 of BWROG EOPs 
- revised thermal hydraulic analysis to support success criteria 
- completely revised system fault tree models to reflect as-built 
configuration 
- completely revised operator error evaluation 
- completely revised internal flooding analysis 
- revised quantification to include evaluation of human error and recovery 
actions in cutsets 

The CDF value for the 1995 IPE revision (2.8 x 10-5 per year) is near the average of the CDF 
values reported in the IPEs for boiling water reactor (BWR) 3/4 plants. Figure 11.2 of NUREG-
1560 shows that the IPE-based total internal events CDF for BWR 3/4 plants ranges from 9 
x10-8 to 8 x10-5 per year, with an average CDF for the group of 2 x 10-5 per year (NRC 1997a). 
It is recognized that other plants have updated the values for CDF subsequent to the IPE 
submittals to reflect modeling and hardware changes_ The current internal events CDF results 
for PNPS are comparable to or somewhat lower than that for other plants of similar vintage and 
characteristics. 

The NRC staff considered the peer reviews performed for the PNPS PSA, and the potential 
impact of the review findings on the SAMA evaluation. In the ER, Entergy described the 
previous peer reviews, including the BWROG Peer Review of the 1992 IPE model conducted in 
March of 2000, and the independent consultant team review of the 2003 model. In response to 
an RAI, Entergy stated that the BWROG Peer Review included the 1992 IPE as well as the 
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changes incorporated in the 1995 revision (Entergy 2006b). The BWROG review concluded 
that the PNPS PSA can be effectively used to support applications after significant issues are 
addressed. Entergy stated that all major issues and observations from the BWROG Peer 
Review have been addressed and incorporated into the current PSA. 

In response to an RAI, Entergy described steps taken to ensure the technical adequacy of the 
2003 PSA model (Entergy 2006b). In addition to internal reviews, the 2003 model was 
reviewed by a team of independent consultants prior to issuance. This team reviewed the 
major elements of the PSA including: event trees, fault trees, human reliability, and the Level 2 
model (Entergy 2006c). Recommended changes were examined with the review team and 
changes were made to the analysis and the report. Entergy stated that the remaining changes 
would not impact the conclusions of the SAMA analysis. In addition, subsequent to issuance, 
the 2003 PSA model was reviewed by an independent team of PSA analysts from Entergy 
South against the requirements of NEI-00-02, "Probabilistic Risk Assessment Peer Review 
Process Guidance." The team concluded that the 2003 model addressed the appropriate 
elements and that the update process was implemented in a manner that properly documents 
the model and supporting analysis. 

Given that the PNPS internal events PSA model has been peer-reviewed and the peer review 
findings were either addressed or judged to have no adverse impact on the SAMA evaluation, 
and that Entergy has satisfactorily addressed NRC staff questions regarding the PSA, the NRC 
staff concludes that the internal events Level 1 PSA model is of sufficient quality to support the 
SAMA evaluation. 

As indicated above, the current PNPS PSA does not include external events. In the absence of 
such an analysis, Entergy used the PNPS IPEEE to identify the highest risk accident 
sequences and the potential means of reducing the risk posed by those sequences, as 
discussed below. 

The PNPS IPEEE was submitted in July 1994 (BECo 1994), in response to Supplement 4 of 
Generic Letter 88-20 (NRC 1991). The applicant 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. In a letter dated October 1, 1999, the NRC staff concluded that the 
submittal met the intent of Supplement 4 to Generic Letter 88-20, and that the applicant's 
IPEEE process is capable of identifying the most likely severe accidents and severe accident 
vulnerabilities (NRC 1999). 

The PNPS IPEEE seismic analysis employed a seismic probabilistic risk assessment (PRA) 
with a simplified quantitative seismic containment performance analysis. The overall seismic 
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approach employed plant walkdowns by seismic review teams to identify components and 
structures to be modeled, development of seismic fragility values for components and 
structures, and risk quantification by fault tree analysis and integration of the plant logic model 
with the seismic hazard curve. A relay chatter evaluation was performed assuming that low 
ruggedness relays identified in the Unresolved Safety Issue (USI) A-46 program have been 
replaced. The applicant determined the seismic risk to be 5.82 x 10-5 per year and found the 
plant's high confidence low probability of failure (HCLPF) to be 0.25g peak ground acceleration 
[(PGA) the acceleration due to the gravitation force (g)] including random and human errors, 
and 0.32g PGA excluding the random and human error contributions. The applicant did not 
identify any seismic vulnerabilities; however, in the process of performing the analysis, several 
improvements were identified. These improvements involve structural modifications to the 
station blackout diesel, the main transformer, and bus A8. The structural improvements were 
subsequently implemented. The NRC review and closure of USI A-46 for PNPS are 
documented in a letter dated February 7,2002 (NRC 2002). 

In the ER, Entergy indicates that the seismic CDF was recently re-evaluated to be 3.22 x 10-5 

per year. This updated CDF reflects a number of plant modifications and additional analyses 
performed subsequent to the original seismic PRA. These include elimination of room cooling 
requirements for HPCI, RCIC, Core Spray and residual heat removal (RHR) areas based on 
updated room heat up calculations, updated random component failure probabilities, and 
replacement of certain relays with seismically-rugged models. 

In the ER, Entergy identified a number of conservatisms in the updated seismic model and 
concluded that, based on engineering judgement, a more realistic seismic CDF would be at 
least a factor of two lower than the revised seismic CDF, or about 1.61 x 10-5 per year. In 
response to an NRC staff RAI, Entergy presented the results of a sensitivity analysis in which 
the impact of removing two of these conservatisms was evaluated (Entergy 2006b). The 
sensitivity case included credit for reactor vessel depressurization via the safety relief valves 
(SRVs) (which was not included in the updated model due to nitrogen makeup system fragility 
concerns), and a more realistic estimate of the failure to align torus cooling or drywell sprays for 
containment decay heat removal. The result was a factor of 1.9 reduction in seismic CDF. 
Based on the information provided by the applicant, the NRC staff finds the use of a seismic 
CDF of 1.61 x 10-5 per year to be reasonable for the purposes of the SAMA analysis. 

The PNPS IPEEE fire analysis employed a combination of a probabilistic risk analysis and 
Electric Power Research Institute's fire-induced vulnerability evaluation (FIVE) methodology. 
The evaluation was performed in four phases: (1) qualitative screening, (2) quantitative 
screening, (3) fire damage evaluation screening, and (4) fire scenario evaluation and 
quantification. Each phase focused on those fire areas that did not screen out in the prior 
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phases. The final phase involved using the IPE model for internal events to quantify the CDF 
resulting from a fire-initiating event. The CDF for each area was obtained by multiplying the 
frequency of a fire in a given fire area by the conditional core damage probability associated 
with that fire area including, where appropriate, the impact of fire suppression and fire 
propagation. In most cases, it was assumed that all equipment in the area was damaged by 
the fire. The potential impact on containment performance and isolation was evaluated 
following the core damage evaluation. 

The total fire CDF was estimated to be 2.2 x 10-5 per year (SECo 1994). In the ER, Entergy 
indicates that the IPEEE fire CDF was subsequently revised to 1.9 x 10-5 per year based on use 
of updated equipment failure probabilities and unavailabilities. The applicant lists the following 
ten fire areas as the dominant contributors to the fire risk: 

Fire Area 

13 

2B 

9 

12 

3A 

6 

1E 

7 

26 

4A 

TOTAL 

Area Description 

Train B Switchgear Room 

Turbine Building Heater Bay 

Vital Motor Generator Set Room 

Train A Switchgear Room 

Train B reactor building closed cooling 
water/turbine building closed cooling water 
(RBCCWITBCCW) Pump and Heat 
Exchanger Room 

Control Room 

Reactor Building West. EI. 21 

Cable Spreading Room 

Main Transformer 

Train A RBCCWITBCCW Pump and Heat 
Exchanger Room 

CDF (per )lear) 

IPEEE Revised 

6.1 x 10-6 6.9 X 10-6 

2.1 X 10-6 2.7 X 10-6 

2.4 X 10-6 2.4 X 10.6 

3.1 X 10-6 2.3x10·6 

2.0 X 10-6 1.3 X 10-6 

1.6 X 10.6 8.9 X 1.0-7 

9.7x10-7 8.3 X 10-7 

9.5 X 10.7 7.9x10·7 

1.5 X 10.6 7.6x10-7 

9.8 X 10.7 3.0 X 10.7 

2.2 X 10.5 1.9 X 10-5 

In the ER, Entergy states that the above CDF values are screening values and that a more 
realistic fire CDF may be about a factor of 3 lower (or 6.37 x 10-6 per year) based on the NRC 
staff estimate for another license renewal application . In response to an NRC staff RAI to 
justify the factor of 3 reduction for PNPS, Entergy stated that the fire analysis is conservative in 
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several areas, including: (1) omission of fire severity factors, (2) use of an older PSA model to 
obtain conditional core damage probabilities (CCDP), (3) no rigorous evaluation of plant 
operating procedures during fire events, and (4) use of a simple fire suppression analysis. 
Entergy presented the results of a sensitivity analysis which accounts for removal of two of the 
conservatisms mentioned above. The sensitivity case included fire severity factors for the 
dominant fire areas, and a requantified CCDP value for the transformer fire (Entergy 2006b). 
This reduces the fire CDF to 6.11 x 10-6 per year. Entergy noted that this fire CDF could be 
further reduced by addressing the remaining conservatisms listed above. Based on the results 
of the sensitivity analysis and the existence of remaining conservatisms, the NRC staff finds the 
use of a fire CDF of 6.37 x 10-6 per year to be reasonable for the purposes of the SAMA 
analysis. 

The IPEEE analysis of high winds, floods and other external events followed the screening and 
evaluation approaches specified in Supplement 4 to GL 88-20 (NRC 1991) and did not identify 
any significant sequences or vulnerabilities (BECo 1994). Based on this result, Entergy 
concluded that these other external hazards would not be expected to impact the conclusions of 
the SAMA analysis and did not consider them further. 

Based on the aforementioned results, the external events CDF is approximately 3.5 times the 
internal events CDF (based on a seismic CDF of 1.61 x 10-5 per year, a fire CDF of 6.37 x 10-6 

per year, and an internal events CDF of 6.4 x 10-6 per year). Accordingly, the total CDF (from 
internal and external event would be approximately 4.5 times the internal events CDF. In 
revised SAMA analyses submitted in response to an RAI, Entergy multiplied the benefit that 
was derived from the internal events model by a factor of 5 to account for the combined 
contribution from internal and external events. The NRC staff agrees with the applicant's 
overall conclusion concerning the impact of external events and concludes that the applicant's 
use of a multiplier of 5 to account for external events is reasonable for the purposes of the 
SAMA evaluation. 

The NRC staff reviewed the general process used by Entergy to translate the results of the 
Level 1 PSA into containment releases, as well as the results of the Level 2 analysis, as 
described in the ER and in response to NRC staff requests for additional information (Entergy 
2006a, 2006b, and 2006c). The current Level 2 model utilizes a single CET containing both 
phenomenological and systemic events. The Level 1 core damage sequences are binned into 
one of 48 PDS bins based on binning criteria reflecting the state of the reactor, containment 
and cooling systems as the accident progresses. The PDSs provide the interface between the 
Level 1 and Level 2 analysis. CET nodes are evaluated using supporting fault trees and logic 
rules. 
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Entergy characterized the releases for the spectrum of possible radionuclide release scenarios 
using a set of 19 CAPBs based on the occurrence of core damage, the occurrence of vessel 
breach, primary system pressure at vessel breach, the location of containment failure, the 
timing of containment failure, and the occurrence of core-concrete interactions. The frequency 
of each CAPB was obtained by summing the frequency of the individual PDS accident 
progression CET endpoints binned into the CAPB. The release characteristics for each CAPB 
were obtained by frequency weighting the release characteristics for each PDS contributing to 
the CAPB. The source term release fractions for the PDS accident progression CET endpoints 
were estimated using a source term algorithm which separately accounts for in-vessel and ex
vessel fission product releases, and fission product removal mechanisms appropriate for the 
release pathways. The inputs to the source term algorithm were based on the results of plant
specific analyses of the dominant CET scenarios using the MAAP (MAAP4.04) computer 
program, and fission product decontamination factors from the analysis of the Peach Bottom 
plant reported in NUREG-1150 (NRC 1990). The CAPBs, their frequencies and release 
characteristics are presented in Tables E.1-9 and E.1-11 of the ER (Entergy 2006a). 

In response to an RAI, Entergy provided the results of consequence analyses to support the 
process of frequency weighting the release fraction and other release characteristics of the 
individual PDS accident progression CET endpoints binned into each CAPB (Entergy 2006c). 
This analysis for CAPB-14, which is the dominant contributor to risk, indicates that the 
frequency weighting process leads to a slight (about 8 percent) over-estimate in population 
dose risk (person-rem per year) and a slight (about 6 percent) under-estimate in off-site 
economic cost risk (dollars per year). The process is considered acceptable by the NRC staff 
for the purposes of the SAMA analysis. 

The NRC staff's review of the Level 2 IPE concluded that it addressed the most important 
severe accident phenomena normally associated with the Mark I containment type, and 
identified no significant problems or errors (NRC 1996). It should be noted, however, that the 
current Level 2 model is a complete revision to that of the IPE. The Level 2 PSA model was 
included in the independent consultant team review and the Entergy South review mentioned 
previously. Based on the NRC staff's review of the Level 2 methodology, and the fact that the 
Level 2 model was reviewed in more detail as part of an independent consultant review and a 
more recent Entergy South review, and updated to address the review findings, the NRC staff 
concludes that the Level 2 PSA provides an acceptable basis for evaluating the benefits 
associated with various SAMAs. 

Even though Entergy used the MACCS2 code and scaled the reference BWR core inventory for 
PNPS plant-specific power level, the NRC staff requested that Entergy evaluate the impact on 
population dose if the core inventory were based on the plant-specific burnup and enrichment 
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(NRC 2006a). In response to the NRC staff's request, Entergy derived a best estimate 
inventory of long-lived isotopes (such as Sr-90, Cs-134 and CS-137) from an ORIGEN 
calculation assuming 4.65 percent enrichment and average burnup based on expected fuel 
management practices. This resulted in an increase of approximately 25 percent in the 
inventories of the aforementioned radionuclides (Entergy 2006b), an increase in the total 
population dose from 13.6 to 14.6 person-rem per year, and an increase in the annual off-site 
economic risk monetary equivalent (discussed later) from $45,900 to $52,600 (Entergy 2006d). 
As part of their response, Entergy provided revised benefit estimates for each SAMA based on 
the revised inventory values. The revised benefit estimates are presented and discussed in 
Section G. 6. 

The NRC staff reviewed the process used by Entergy to extend the containment performance 
(Level 2) portion of the PSA to an assessment of off-site consequences (essentially a Level 3 
PSA). This included consideration of the source terms used to characterize fission product 
releases for the CAPBs and the major input assumptions used in the off-site consequence 
analyses. The MACCS2 code was utilized to estimate off-site consequences. The 
consequence results reported in the ER are based on use of MACCS2, Version 1.12. However, 
in response to an RAI, Entergy provided revised SAMA benefit estimates based on use of 
MACCS2, Version 1.13.1 (NRC 2006b). Plant-specific input to the code includes the source 
terms for each release category and the reactor core radionuclide inventory (both discussed 
above), site-specific meteorological data, projected population distribution within a 50-mi radius 
for the year 2032, emergency evacuation modeling, and economic data. This information is 
provided in Attachment E to the ER (Entergy 2006a). 

Entergy used site-specific meteorological data for the 2001 calendar year as input to the 
MACCS2 code. The data were collected from the on-site meteorological monitoring system 
and the Automated Surface Observatory system at Plymouth Airport. In response to an RAI, 
Entergy stated that it considered the year 2001 data to be the most current and complete set of 
data at the time of the SAMA analysis (Entergy 2006b). Missing data were obtained from either 
the lower tower or from estimates based on adjacent valid measurements of the missing hour. 
The NRC staff notes that previous SAMA analyses results have shown little sensitivity to year
to-year differences in meteorological data and concludes that the use of the 2001 
meteorological data in the SAMA analysis is reasonable. 

The population distribution the applicant used as input to the MACCS2 analysis was estimated 
for the year 2032, based on the U.S. Census Bureau year 2000 population data together with 
Massachusetts and Rhode Island population projection data. The 2000 population was 
adjusted to account for transient population. These data were used to project county-level 
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resident populations to the year 2032. The NRC staff considers the methods and assumptions 
for estimating population reasonable and acceptable for purposes of the SAMA evaluation. 

The licensee stated that the emergency evacuation model was modeled as a single evacuation 
zone extending out 10 mi from the plant. Entergy assumed that 100 percent of the population 
would move at an average speed of approximately 2.17 mi per hour with a delayed start time of 
40 minutes (Entergy 2006a). This assumption is similar to the NUREG-1150 study (NRC 
1990), which assumed evacuation of 99.5 percent of the population within the emergency 
planning zone. Sensitivity analyses were performed in which the evacuation delay time was 
increased to two hours, and the evacuation speed was decreased to 0.69 meters per second 
(1.5 mi per hour). The results were less than a two percent increase in the total population 
dose. The NRC staff notes that the evacuation speeds used in the SAMA analysis were based 
on an evacuation time estimate (ETE) study performed in 1998 (KLD 1998), and that an update 
of this study was completed in 2004 (KLD 2004). However, use of the later study would not 
impact the SAMA assessment. The average evacuation speeds from the updated study are 
essentially unchanged from the earlier study. Also, the slowest evacuation speed from the 
updated study (based on the most limiting combination of season, day of the week, time of day, 
and weather) is equal to the evacuation speed used in Entergy's low evacuation speed 
sensitivity analysis. The NRC staff concludes that the evacuation assumptions and analysis are 
reasonable and acceptable for the purposes of the SAMA evaluation. 

Much of the site-specific economic data was provided from the 1997 Census of Agriculture 
(USDA 1998). These included the value of farm and non-farm wealth. Other data such as daily 
cost for an evacuated person, population relocation cost, daily cost for a person who is 
relocated, cost of farm and non-farm decontamination, and property depreciation were provided 
from the Code Manual for MACCS2 (NRC 1997c). The data from Sample Problem A values 
given in the MACCS2 code manual were adjusted using the consumer price index of 177.1. 
Information on regional crops were obtained from the New England Agricultural Statistics, 2001. 
Crops for Massachusetts and Rhode Island were mapped into the seven MACCS2 crop 
categories. 

In the draft SEIS, the NRC staff reached a preliminary conclusion that the methodology used by 
Entergy to estimate the offsite consequences for PNPS provides an acceptable basis from 
which to proceed with an assessment of candidate SAMAs. A further assessment of the 
methodology was subsequently performed in response to a contention admitted as a results of 
a petition by Pilgrim Watch (PW) to intervene in the license renewal proceeding. As described 
in Section G.2.3, in view of small impact of the additional considerations raised in PW's 
contention on estimated SAMA benefits, the NRC staff reaffirms its original conclusion that the 
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methodology used by Entergy to estimate the offsite consequences for PNPS provides an 
acceptable basis from which to proceed with an assessment of candidate SAMAs. 

G.2.3 Review of Issues Related to Pilgrim Watch Contention 3 

On May 25, 2006, Pilgrim Watch (PW) filed a petition to intervene in the PNPS license renewal 
proceeding, challenging Entergy's SAMA analysis because it did not consider certain factors in 
its input data for the MACCS2 code. On October 16, 2006, the Atomic Safety Licensing Board 
(Board) admitted PW Contention 3 related to the SAMA analysis, and narrowed and amended 
the contention to read: 

Applicant's SAMA analysis for the Pilgrim plant is deficient in that the input data 
concerning (1) evacuation times, (2) economic consequences, and (3) meteorological 
patterns are incorrect, resulting in incorrect conclusions about the costs versus benefits 
of possible mitigation alternatives, such that further analysis is called for. 

On May 17, 2007, Entergy filed a motion for summary disposition of Contention 3. The motion 
was supported by a technical report prepared by Washington Safety Management Solutions 
LLC (WSMS) entitled "Radiological Dispersion and Consequence Analysis Supporting Pilgrim 
Nuclear Power Station Severe Accident Mitigation Alternative Analysis" (WSMS 2007), and 
three affidavits. The WSMS report provides a listing of the various issues associated with each 
element of the contention, and includes additional sensitivity analyses and arguments to 
support resolution of each issue. 

In assessing the overall impact of the various issues on the results of the SAMA analysis, the 
WSMS report noted that before any additional SAMAs would be identified as potentially cost
beneficial, the increase in the estimated benefits would need to be on the order of 100 percent 
(Le., the benefits would need to double). Based on the analyses provided in the WSMS report, 
WSMS and Entergy concluded that the maximum benefit increase would only be about 4 
percent and would not change the set of potentially cost-beneficial SAMAs identified in the 
SAMA analysis. 

The NRC staff obtained the technical assistance of Sandia National Laboratory to determine if 
any of the issues raised in Contention 3 could change the conclusion of the SAMA analysis. In 
conducting this assessment, Sandia performed a comprehensive review of relevant documents 
and references. This included the ER, the draft SEIS, the petition to intervene, the Board ruling 
on Contention 3, and the motion for summary disposition and supporting documents. 
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Documents related to each of the three major areas of the contention were also reviewed, 
including the MACCS2 input decks for PNPS (Entergy 2006e), the 1998 and 2004 evacuation 
time estimate (ETE) studies for PNPS (KLD 1998 and KLD 2004), the supplemental economic 
analysis directly supporting the response to the contention (Enercon 2007), and literature 
related to sea breeze phenomena. 

A summary of the staff's assessment of each of the potential issues related to Contention 3 is 
provided below. 

Evacuation Times 

The contention presents a number of issues concerning the evacuation time estimates and 
questions whether the most current data available was used. The contention suggests that the 
model assumes that the population is out of danger upon crossing the 16 km (10 mile) 
emergency planning zone (EPZ) boundary and does not account for individuals who cannot 
evacuate and must shelter. The contention suggests that the SAMA analysis did not use the 
most recent evacuation time estimates and that many of the assumptions used in the Pilgrim 
SAMA analysis are faulty. The contention suggests that the sensitivity analyses performed in 
Attachment E of the ER do not sufficiently address the delay in starting the evacuation or the 
speed of the evacuation. The contention also suggests that the July 4th celebration in 
Plymouth, Massachusetts, was not fully assessed in the evacuation time estimate. 

Entergy provided detailed responses in the WSMS report for each of the specific ETE issues in 
Contention 3, except for the July 4th celebration. The report presents an itemized listing of the 
ETE issues, and supporting facts and sensitivity analyses that demonstrate that changes in the 
ETE would not affect the conclusions of the SAMA analysis. Based on review of the MACCS2 
input files, the staff confirmed that the MACCS2 base case assumed the population was out of 
danger upon crossing the 32 km (20 mile) boundary, rather than the 10 mile boundary as 
claimed by PW. This is a realistic model of the likely situation. However, Sensitivity Case 4 in 
the WSMS report shows there is no noticeable increase in population dose even when 
evacuees were modeled as receiving dose to a distance of 64 km (40 miles). 

The WSMS report also included sensitivity analyses which demonstrate that changes in 
evacuation times and sheltering strategies, such as sheltering those who can not evacuate, do 
not change the conclusions of the SAMA analysis. Sensitivity Case 5 in the WSMS report 
assumed everyone within the 16 km (10 mile) EPZ is sheltered in place. Sensitivity Case 6 
assumed no one within 10 miles is evacuated or sheltered. As such, Sensitivity Case 6 bounds 
Case 5 and can be considered the limiting case for evacuation. Sensitivity Case 6 assessed 
the population as though they were continuing regular activities; thus Case 6 assesses any 
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effect of a shadow evacuation where a portion of the public may be in their vehicles. The 
results from Case 6 indicate that the population dose would increase by about 6 percent and 
that there is no change in the offsite economic cost risk (OECR). The reason for this result is 
that the economic impacts are dominated by effects in the 32 to 80 km (20 to 50 mile) high 
population area and by the late phase portions of the consequence modeling. Accordingly, 
mitigative measures within the 16 km (10 mile) EPZ have little impact on the total economic 
costs. 

The WSMS report indicates that the SAMA analysis was performed in 2002 when the 1998 ETE 
study (KLD 1998) was the most current ETE study available. Based on review of the 2004 ETE 
study, the staff found the evacuation times to be very comparable to those of the 1998 ETE 
study. Sensitivity Cases 7a and 7b in the WSMS report increased the delay time to 6 hours and 
reduced the evacuation speed to 0.34 meters per second (0.76 miles per hour), which 
effectively bounds the results of the ETE studies. The assessment of additional delay and a 
slower evacuation would account for any additional time needed to notify the public, as well as 
effects of peak travel conditions. This case results in no increase to the OECR and is bounded 
by Sensitivity Case 6 (no evacuation or sheltering). Thus, the issues of whether Entergy used 
the most current ETE study, and assumptions on evacuation delay and speed in the SAMA 
analysis are fully addressed. 

An issue concerning the July 4th celebration in Plymouth was not specifically addressed in the 
WSMS report. In researching this event, the staff found information on the number of people 
typically attending the event to be limited, although an attendance of 80,000 was reported in at 
least one local paper and confirmed by parade organizers and city planning as "a good guess". 
Parade organizers estimate that the vast majority of attendees are residents of the area, thus 
they would already be included in the populations used in the MACCS2 calculations. There is 
no organized transportation, such as busing, to the event. To facilitate efficient traffic flow out 
of the area, at the conclusion of the festivities, all incoming traffic is closed off, and all lanes of 
roads that lead from the waterfront to Route 3 are established as westbound only. In the staff's 
judgement the evacuation time for this once a year event would be bounded by Sensitivity Case 
6, in which no one within 10 miles is evacuated or sheltered. The results of Sensitivity Cases 6 
and 7 demonstrate that any impact on the ETE from this event would not change the 
conclusions of the SAMA analysis. 

Economic Consequences 

The contention states that the MACCS2 code models only the economic costs of mitigative 
actions and that any resulting loss of economic activity in Plymouth County or other neighboring 
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counties with significant tourism (including the Cape Cod area, travel to which is through 
Plymouth County) is not accounted for in the MACCS2 analysis. 

The WSMS report provides a detailed discussion of the economic factors included in the 
MACCS2 analysis, along with results of a separate economic loss analysis in which the 
MACCS2 input parameters representing county-level values of non-farm property and the 
regional average non-farm wealth were modified to more completely account for the impacts to 
overall regional economic activity. The WSMS report notes that the MACCS2 model for PNPS 
accounts for a wide range of economic losses, including: food, lodging and lost income 
associated with evacuation and relocation; loss of crops and value of crops not grown; loss of 
use and lost return on property, including commercial and business property; depreciation 
associated with decontamination and interdiction; and value of condemned land and 
improvements. As part of interdiction costs, the MACCS2 model for PNPS assumed an annual 
depreciation rate (DPRA TE) of 20 percent on property improvements to account for loss of 
value of buildings and other structures, and an expected annual rate of return (DSRA TE) of 12 
percent from land, buildings, equipment, etc. The staff notes that loss of business and personal 
income is estimated for periods of interdiction but not for people relocated from property that 
has been condemned. However, the results of the MACCS2 analysis for PNPS indicate that 
most of the contaminated land would be restored to use. Thus, the effect of lost income from 
condemned property would be small compared with the other costs and should not change the 
conclusions of the SAMA analysis. 

The WSMS report presents the results of an additional economic loss analysis in which the 
MACCS2 input parameters representing county-level values of non-farm property (VNFRM) and 
the regional average non-farm wealth (VALWNF) were modified to more completely account for 
the impacts to the overall regional economic activity, including business and tourism. In the 
PNPS SAMA analysis, these MACCS2 parameters are based upon fixed reproducible tangible 
wealth - a measure of the durable goods that are owned in an area. In the additional analysis, 
these MACCS2 input parameter values were supplemented to also include a measure of the 
county economic output, termed the gross county product (GCP). The GCP values were 
derived from Gross Metropolitan Product data (analogous to the Gross State Product) for the 
year 2004 for all counties within the 50-mile ingestion planning zone, as described in a separate 
report by Enercon Services, Inc. (Enercon 2007). The resulting regional average non-farm 
wealth value is approximately $135K per person, which includes non-farm wealth (tangible 
wealth owned) of $84K per person and gross county product (economic output) of $51 K per 
person based on one-year's worth of economic output. 

The WSMS report notes that in the original MACCS2 analysis the county-level values of non
farm property (VNFRM) were based on 2002 data, but the regional average value of non-farm 
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wealth (VALWNF) was based on a projection of this parameter to the year 2032. The result 
was a regional average non-farm wealth value of approximately $189K per person. This 
original value (which does not include losses based on the GCP) is actually greater than the 
$135K per person derived through the separate analysis (which includes both tangible wealth 
owned and losses based on GCP per person) due to projection of the value to 2032 in the 
original analysis. The WSMS report included Sensitivity Case 8a, which shows that use of 
county-level values of non-farm property for 2004 and a regional average non-farm wealth 
value of $135K per person based on the 2004 data results in no change to population dose and 
a decrease in the OECR of 13 percent. The WSMS report also included Sensitivity Case 8b, 
which shows that use of county-level values of non-farm property for 2004 and a regional 
average non-farm wealth value of $189K per person based on the 2032 projection results in no 
change in population dose and an increase in the OECR of 2 percent. 

The staff notes that the WSMS analysis does not fully account for business losses in two 
regards. First, loss of use is based on an expected rate of return, on a depreciation rate, and 
on the value of the property. In the SAMA analysis, the expected rate of return and 
depreciation rates were chosen to be 12 percent and 20 percent, respectively. Based on the 
equation used in MACCS2 to account for these two types of losses, only a fraction of the actual 
GCP per person (about 30 percent in the first year) is accounted for in the costs assigned 
during decontamination and interdiction. While the WSMS analysis does not fully account for 
business losses, the staff concludes that a full accounting of such losses would not change the 
conclusions of the SAMA analysis. The basis for this conclusion is that the WSMS sensitivity 
analyses exploring the use of different values for VALWNF and VNFRM resulted in a range of 
predicted OECR of only 15 percent. 

The second area in which the WSMS analysis did not fully account for lost business income is 
for condemned property. Adding the per capita GCP to the value of personal wealth accounts 
for only one year's GCP in areas where the property is condemned even though the income 
associated with the land is lost permanently. However, as stated earlier, most of the 
contaminated land is recovered and tourism would be expected to return to these areas. Thus, 
this deficiency also has a minor effect on overall results and the staff concludes that it would not 
change the overall conclusions of the SAMA analysis. 

Given the conservative values used for the regional average non-farm wealth (VALWNF) 
parameter in the original MACCS2 analysis, and the results of the additional economic loss 
analysis and sensitivity cases, the staff concludes that inclusion of economic impacts of lost 
business and tourism would have minimal effects on total costs of an accident (relative to those 
already considered in the ER), and that further adjustments to more precisely account for lost 
business and tourism would not likely change the overall conclusions of the SAMA analysis. 
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Meteorological Patterns 

The contention presents a number of issues concerning the MACCS2 Gaussian plume model 
and the appropriateness of using this model to assess dispersion of radionuclide releases and 
related consequences. The contention suggests that the MACCS2 code has inherent 
limitations, including that it does not take into account changes in wind speed or direction either 
in time or space, it does riot take into account terrain effects, and it cannot be used to estimate 
dispersion less than 100 meters from the plant. The contention suggests that sea breeze and 
coastal topography have an important impact on dose exposure. The contention further 
suggests that the meteorological data was insufficient because only two sources of data from a 
single year were used. It also suggests that proper analysis requires multiple years of data 
from multiple sources, and that accurate analysis would require installation of continuous 
recording meteorological instrumentation throughout the area. 

The applicant provides detailed responses in the WSMS report for each of these specific 
meteorological and modeling issues. As stated in the report, the MACCS2 model does take 
into account changes in wind speed, stability class, and precipitation as a function of time, but 
does not take into account such changes as a function of space. The model accounts for the 
direction of the wind at the beginning of a plume release, but does not account for subsequent 
changes in wind direction for that particular plume segment. The MACCS2 plumes are 
governed by not only their wind direction, but the atmospheric stability, wind speed, and mixing 
layer height as well. Thus, selecting multiple weather sequences can provide a good 
approximation of plume activity throughout the atmosphere. As demonstrated in NUREG/CR-
6853, "Comparison of Average Transport and Dispersion Among a Gaussian, a 
Two-Dimensional and a Three Dimensional Model" (NRC 2004b), the MACCS2 Gaussian 
plume model provides generally good agreement with more sophisticated codes for conditions 
relevant for the SAMA analysis, i.e., when average results are needed and for distances 
between the site boundary and a 50-mile radius from the plant. NUREG/CR-6853 presents a 
comparison of code results averaged over a set of hourly meteorological data representative of 
an entire year's meteorology. It is important to note that the site chosen for this comparison, 
while having relatively smooth topography, displays frequent low level nocturnal jets and 
occasional severe storms. Therefore, this comparison of annual average results is directly 
applicable to SAMA analyses where the MACCS2 code is used to evaluate offsite 
consequences using one complete year of site-specific meteorological data, representative of 
annual trends. Based on this detailed comparison, the staff concludes that use of more 
sophisticated codes and additional weather station data to account for changes as a function of 
space would not change offsite consequence results enough to alter the overall conclusions of 
the SAMA analysis. 
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The WSMS report discusses why the MACCS2 model yields generally good agreement with 
more sophisticated codes over the relatively flat terrain within the 50-mile region of the PNPS 
site, and provides rationale why the surface roughness length value of 10 cm used in the PNPS 
MACCS2 analysis produces conservative results. Sensitivity Case 3 presents an assessment 
of terrain changes relative to the point of release and shows that the offsite dose and economic 
costs are only minimally affected by local changes in terrain. Concerning the issue of coastal 
topography, the presence of significant topographical variations in the vicinity of the PNPS plant 
would cause increased mixing of the plume near the plant. The results of the MACCS2 
analyses indicate that contamination effects in the outlying areas (with larger population 
centers) dominate the economic impacts rather than the close-in areas. With the larger 
population centers being further than 32 km (20 miles) from the plant, dispersion and 
atmospheric mixing will occur regardless of topographic differences near the plant. Thus, 
coastal topography would have limited effect on the overall results of the SAMA analysis. Also, 
dispersion at distances less than 100 meters from the plant is not significant to population dose 
since this region is encompassed by the Exclusion Area Boundary and has no permanent 
residents that could incur radiological exposure. Accordingly, issues related to the capabilities 
of MACCS2 to model dispersion within 100 meters of the plant are not relevant for the SAMA 
analysis. 

The WSMS report provides a detailed discussion on the effects of sea breeze on population 
dose. The report characterizes the effect of sea breeze as generally beneficial in that it would 
tend to disperse the plume and decrease doses. The staff notes that a more disperse plume 
does not always imply a smaller population dose, since population dose depends on the 
trajectory and shape of the plume in relation to population centers. However, the staff concurs 
with the report's analyses and assertion that local sea breeze variations will be insignificant 
factors to population dose tens of miles away, and will have a limited impact in the calculation of 
regional population doses, particularly when sea breeze conditions are weighted by frequency 
of occurrence based on site conditions, time of day, and effective release elevation. Further, a 
sea breeze would generally confine the plume to the vicinity of the seacoast for an extended 
period of time rather than allowing it to travel inland. Because the plume would typically travel 
in a helical path rather than in a straight line, its progress along the coast line would be 
relatively slow. In the staff's view, the sea breeze would not likely persist long enough for the 
plume to reach a major population center (e.g., Boston). Since most of the population included 
in the assessment resides at distances greater than 32 km (20 miles) from the plant, population 
dose would generally be reduced under sea breeze conditions. Furthermore, a Significant 
portion of the released materials would normally deposit over the sea rather than on land when 
a sea breeze occurs, which would further mitigate the consequences. Based on this, the staff 
concludes that further analysis of the effects of sea breeze would not change the overall 
conclusions of the SAMA analysis. 
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With regard to meteorological data, the contention suggests the data was insufficient because 
only two sources from a single year were used. It is suggested that proper analysis requires 
multiple years of data from multiple sources, and accurate analysis would require installation of 
continuous recording meteorological instrumentation throughout the area. As stated previously, 
for distances between the site boundary and 80 km (50 miles), the MACCS2 model provides 
generally good agreement with more sophisticated codes. Use of additional weather station 
data would not likely change the offsite consequence results enough to alter the overall 
conclusions of the SAMA analysis. 

Summary 

The WSMS report provides a detailed and substantial response to the issues of Contention 3. 
Based on review of the report and supporting documentation, and knowledge of the processes 
and modeling that is utilized in developing the supporting documentation (e.g., MACCS2 model) 
the staff with the assistance of its contractor, concludes that the issues related to Contention 3 
would have only a small impact on estimated SAMA benefits, and would not alter the overall 
conclusions of the SAMA analysis. Accordingly, the NRC staff reaffirms its original conclusion 
that the methodology used by Entergy to estimate the offsite consequences for PNPS provides 
an acceptable basis from which to proceed with an assessment of candidate SAMAs. 

G.3 Potential Plant Improvements 

The process for identifying potential plant improvements, an evaluation of that process, and the 
improvements evaluated in detail by Entergy are discussed in this section. 

G.3.1 Process for Identifying Potential Plant Improvements 

Entergy's process for identifying potential plant improvements (SAMAs) consisted of the 
following elements: 

• Review of the most significant basic events from the current, plant-specific PSA; 

• Review of potential plant improvements identified in the PNPS IPE and IPEEE; 

• Review of Phase II SAMAs from license renewal applications for six other U.S. nuclear 
sites; and 
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• Review of other NRC and industry documentation discussing potential plant 
improvements, e.g., NUREG-1560. 

Based on this process, an initial set of 281 candidate SAMAs, referred to as Phase I SAMAs, 
was identified. In Phase I of the evaluation, Entergy performed a qualitative screening of the 
initial list of SAMAs and eliminated SAMAs from further consideration using the following 
criteria: 

• The SAMA is not applicable at PNPS due to design differences, 

• The SAMA has already been implemented at PNPS, or 

• The SAMA is similar in nature and could be combined with another SAMA candidate. 

Based on this screening, 222 SAMAs were eliminated leaving 59 for further evaluation. The 
remaining SAMAs, referred to as Phase II SAMAs, are listed in Table E.2-1 of the ER (Entergy 
2006a). In Phase II, a detailed evaluation was performed for each of the 59 remaining SAMA 
candidates, as discussed in Sections G.4 and G.6 below. To account for the potential impact of 
external events, the estimated benefits based on internal events were multiplied by a factor of 
5, as discussed previously. 

G.3.2 Review of Entergy's Process 

Entergy's efforts to identify potential SAMAs focused primarily on areas associated with internal 
initiating events. The initial list of SAMAs generally addressed the accident sequences 
considered to be important to CDF from functional, initiating event, and risk reduction worth 
(RRW) perspectives at PNPS, and included selected SAMAs from prior SAMA analyses for 
other plants. 

Entergy provided a tabular listing of the PSA basic events sorted according to their RRW 
(Entergy 2006a). SAMAs impacting these basic events would have the greatest potential for 
reducing risk. Entergy used a RRW cutoff of 1.005, which corresponds to about a one-half 
percent change in CDF given 100-percent reliability of the SAMA. This equates to a benefit of 
approximately $20,000 (after the benefits have been multiplied to account for external events). 
Entergy correlated the basic events with highest risk importance in the Level 1 PSA with the 
SAMAs evaluated in Phase I or Phase II, and showed that all of the significant basic events are 
addressed by one or more SAMAs (Entergy 2006a). 
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For a number of the Phase II SAMAs listed in the ER, the information provided did not 
sufficiently describe the proposed modification. Therefore, the NRC staff asked the applicant to 
provide more detailed descriptions of the modifications for several of the Phase II SAMAs 
candidates (NRC 2006a). In response to the RAI, Entergy provided the requested information 
(Entergy 2006b). 

The NRC staff questioned the ability of some of the candidate SAMAs to accomplish their 
intended objectives (NRC 2006a). In response to the RAls, Entergy addressed the NRC staff's 
concerns by either re-evaluating the existing SAMA using revised modeling assumptions, or by 
evaluating an alternative (additional) SAMA (Entergy 2006b). This is discussed further in 
Section G.6.2. 

The NRC staff also questioned Entergy about lower cost alternatives to some of the SAMAs 
evaluated, including the use of a redundant diesel fire pump for core injection, the use of a 
portable generator to power the battery chargers, and the use of a portable generator to provide 
alternate DC power feeds (NRC 2006a). In response to the RAls, Entergy addressed the 
suggested lower cost alternatives, Some of which are covered by an existing procedure, or are 
addressed by a new SAMA (Entergy 2006b). This is discussed further in Section G.6.2. 

In the ER, Entergy states that in both the IPE and IPEEE, several enhancements related to 
severe accident insights were recommended and implemented, and that these enhancements 
were included in the comprehensive list of Phase I SAM A candidates. However, the list of 
Phase I SAM A candidates was not provided in the ER. Therefore, the NRC staff requested that 
the applicant indicate whether the enhancement has been implemented, and whether credit for 
the enhancement is taken in the current PSA model (used for the SAMA analysis) (NRC 
2006a). In response to the RAI, Entergy indicated that Phase I SAMAs 248 through 281 
include enhancements recommended in the IPE and IPEEE. Entergy indicated that most of 
these SAMAs have been implemented. Those enhancements that have not been implemented 
were retained for consideration during Phase II. 

Based on this information, the NRC staff concludes that the set of SAMAs evaluated in the ER, 
together with those identified in response to NRC staff RAls, addresses the major contributors 
to internal event CDF. 

In response to an NRC staff RAI, Entergy reviewed the list of important seismic faults identified 
in the IPEEE to identify potential SAMAs (Entergy 2006b). Most of the important contributors 
are assumed correlated failures of relatively rugged structures or components (seismic 
capacities greater than 1.0 g). The only component (other than piping) with a median capacity 
of less than 1.0 g is the Emergency Diesel Generator (EDG) building, but this is not in the list of 
important components due to the presence of the SBO diesel. As a result of this review, 
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Entergy did not identify any candidate SAMAs for further evaluation. Based on the applicant's 
IPEEE efforts to identify and address seismic outliers and the expected cost associated with 
further seismic risk analysis and potential plant modifications, the NRC staff concludes that the 
opportunity for seismic-related SAMAs has been adequately explored and that there are no 
cost-beneficial, seismic-related SAMA candidates. 

Entergy also did not identify PNPS-specific candidate SAMAs for fire events. The fire risk at 
PNPS is dominated by ten fire areas, the largest contributor being the Train B switchgear room. 
The NRC staff asked the applicant to explain what measures were taken to further reduce risk 
and why the fire risk cannot be further reduced in a cost effective manner (NRC 2006a). In 
response to this request, Entergy stated that five fire areas from the revised IPEEE produced 
fire CDF contributions in excess of 1 x 10.6 per year, and that these were due to modeling 
conservatism. Application of the severity factors from the Electric Power Institute's Fire PRA 
Implementation Guide (EPRI 1995), as discussed previously, reduced the individual CDF 
contributions for aU fire areas to below the 1 x 10-6 per year threshold. Therefore, modifications 
to further reduce the fire CDF are unlikely to be cost beneficial (Entergy 2006b). Entergy also 
stated that the risk significant fire areas are equipped with a fire detection system that alarms in 
the control room, and that several of the areas are equipped with a fire suppression system. 
Therefore, no cost-effective hardware changes were identified. As stated earlier, other external 
hazards (high winds, external floods, and transportation and nearby facility accidents) are below 
the threshold screening frequency and are not expected to impact the conclusions of the SAMA 
analysis; therefore, no plant modifications were identified for these external hazards. The NRC 
staff concludes that the applicant's rationale for eliminating these enhancements from further 
consideration is reasonable. 

The NRC staff notes that the set of SAMAs submitted is not aU-inclusive, since additional, 
possibly even less expensive, design alternatives can always be postulated. However, the NRC 
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. 

The NRC staff concludes that Entergy used a systematic and comprehensive process for 
identifying potential plant improvements for PNPS, and that the set of potential plant 
improvements identified by Entergy is reasonably comprehensive and therefore acceptable. 
This search included reviewing insights from the plant-specific risk studies and reviewing plant 
improvements considered in previous SAMA analyses. While explicit treatment of external 
events in the SAMA identification process was limited, it is recognized that the prior 
implementation of plant modifications for seismic events and the absence of external event 
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vulnerabilities reasonably justifies examining primarily the internal events risk results for this 
purpose. 

G.4 Risk Reduction Potential of Plant Improvements 

Entergy evaluated the risk-reduction potential of the 59 remaining SAMAs (Phase II) that were 
applicable to PNPS. The 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. 

Entergy used model re-quantification to determine the potential benefits. The CDF and 
population dose reductions were estimated using the PNPS PSA model. The changes made to 
the model to quantify the impact of SAMAs are detailed in Section E.2.3 of Attachment E to the 
ER (Entergy 2006a). Table G-4lists the assumptions considered to estimate the risk reduction 
for each of the evaluated 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 estimated benefits reported in Table G-4 reflect the combined benefit in both internal and 
external events, as well as a number of changes to the analysis methodology subsequent to the 
ER. The determination of the benefits for the various SAMAs is further discussed in Section 
G.6. 

The NRC staff questioned the assumptions used in evaluating the benefits or risk reduction 
estimates of certain SAMAs provided in the ER (NRC 2006a). SAMAs 002 and 019, both 
concerning installing a filtered vent, indicated no reduction in off-site dose. In response to an 
unrelated RAI , Entergy stated that the original values for these SAMAs were in error, and 
provided revised results along with more details of the analysis of the benefits (Entergy 2006b). 
In response to a subsequent request for clarification, Entergy provided additional information 
that resolved the staff's concerns (Entergy 2006c). 

For SAMA 53, control containment venting within a narrow band of pressure, the staff noted 
that the analysis assumptions were not directly related to the impact of the SAMA on CDF. In 
response to an RAI and a subsequent request for clarification, Entergy described a new 
analysis that appropriately considered the impact of the SAMA and resulted in an increase in 
the assessed benefit (Entergy 2006b, 2006c). 

For SAMA 27, modification for improving DC bus reliability, the staff noted that the proposed 
modification was identified to address the loss of DC bus initiators which contribute almost 50 
percent to the CDF. However, SAMA 27 was estimated to reduce CDF by less than 5 percent. 
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In response to an RAI and subsequent request for clarification, Entergy reevaluated the benefit 
by eliminating the occurrence of a loss of a 125 volt DC (VDC) bus initiator which resulted in a 
24 percent reduction in CDF rather than the 5 percent reduction reported in the ER (Entergy 
2006b). 

The NRC staff has reviewed Entergy'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 (Le., the estimated risk reduction is higher 
than what would actually be realized). Accordingly, the NRC staff based its estimates of 
averted risk for the various SAMAs on Entergy's risk reduction estimates. 

G.S Cost Impacts of Candidate Plant Improvements 

Entergy estimated the costs of implementing the 59 candidate SAMAs through the application 
of engineering judgment and use of other licensees' 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 contingency costs 
associated with unforeseen implementation obstacles. The cost estimates provided in the ER 
did not account for inflation. For those SAMAs whose implementation costs were originally 
developed for severe accident mitigation design alternative analyses (Le., during the design 
phase of the plant), additional costs associated with performing design modifications to the 
existing plant were not included. 

The NRC staff reviewed the bases for the applicant's cost estimates (presented in Section 
E.2.3 of Attachment E to the ER). For certain improvements, the NRC 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 NRC staff noted that several of the cost estimates provided by the 
applicant were drawn from previous SAMA analyses for a dual-unit site. As such, the cost 
estimates reflect implementation for two units. Also, some of the cost estimates provided (as 
taken from other SAMA analyses) are specific to a plant's design, such as the number of valves 
or batteries that would need to be replaced. Therefore, the NRC staff asked the applicant to 
provide appropriate cost estimates that are specific to PNPS (NRC 2006a). In response to the 
staff's request, Entergy provided revised cost estimates for several SAMAs (Entergy 2006b). 
For those cost estimates that were taken from a dual-unit SAMA analysis, Entergy reduced the 
estimated costs by half. For those SAMAs that required a more plant-specific cost estimate, 
Entergy provided new cost estimates along with a brief explanation of what the cost estimates 
include. Revision of these cost estimates had no impact on the original conclusions (Entergy 
2006b). The staff reviewed the costs and subsequent cost revisions and found them to be 
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reasonable, and generally consistent with estimates provided in support of other plants' 
analyses. 

The NRC staff concludes that the cost estimates provided by Entergy are sufficient and 
appropriate for use in the SAMA evaluation. 
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z Table G-4. SAMA Cost/Benefit Screening Analysis for PNPS (a) » c 
:::0 -0 
m -0 

CD (j) 
Total Benefit Total Benefit 

;:, 
I 

% Risk Reduction 0.. ->. 

.J:>. Using 7% Using 3% x' w SAMA Assumptions Cost ($) ,:--l Population Discount Rate Discount Rate G) 
(f) 

CDF Dose ($) (b) ($) (b) 
c 
'0 
'0 

Decay Heat Removal Capability - Torus Completely eliminate loss of 234,000 319,000 CD 5 5 
:3 Cooling torus cooling mode of RHR 
CD 
::J system events ..... 
N 
<.0 1 - Install an independent method of 5,800,000 

suppression pool cooling 

14 - Dedicated suppression pool cooling 5,800,000 

Decay Heat Removal Capability - Drywell Completely eliminate loss of 5 5 236,000 322,000 5,800,000 
Spray drywell spray mode of RHR 

system events 
(j) 9 - Install a passive containment spray 
I system N 

(Xl 

Filtered Vent (e) Reduce successful torus 0 18 872,000 1,220,000 
venting accident progression 
source terms by a factor of two 

2 - Install a filtered containment vent to 3,000,000 
provide fission product scrubbing. 

Option 1: Gravel bed filter 

Option 2: Multiple venturi scrubber 

19 - I nstall a filtered vent 3,000,000 

Containment Vent for A TWS Decay Heat Completely eliminate ATWS 57,000 79,000 
Removal sequences associated with 

containment bypass 

3 - Install a containment vent large enough >2,000,000 
L to remove ATWS decay heat 
c 
-< 
N 

47 -Install an ATWS sized vent >2,000,000 a 
a 
-..J 
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c 

Table G-4. (contd) -< 
I\J 
0 
0 
-....J 

% Risk Reduction Total Benefit Total Benefit 

SAMA Assumptions 
Using 7% Using 3% 

Cost ($) 
Population Discount Rate Discount Rate 

CDF Dose ($) (b) ($) (b) 

Molten Core Debris Removal Completely eliminate 0 49 2,410,000 3,360,000 
containment failures due to 
core-concrete interaction (not 
including liner failure) 

4 - Create a large concrete crucible with >100,000,000 
heat removal potential under the base mat 
to contain molten core debris 

5 - Install a core retention device inside the 19,000,000 
reactor pedestal area 

(j) 8 - Create a core melt source reduction >5,000,000 , 
system I\J 

CD 

23 - Install a reactor cavity flooding system 8,750,000 

Flooding the Rubble Bed Completely eliminate dry core- 0 23 1,125,000 1,570,000 
concrete interactions 

2,500,000 
22 - Provide a means of flooding the rubble 
bed on the drywell floor 

Base Mat Melt-Through Completely eliminate 0 27,000 38,000 
containment failures due to 

Z base mat melt-through >5,000,000 
C 
::u 11 - Increase the depth of the concrete base 
m mat or use an alternative concrete material (j) , to ensure melt-through does not occur ....>. 

.f'> 
W 

Reactor Vessel Exterior Cooling Reduce probability of vessel 0 -0 5,000 8,000 -....J 

(j) failure by a factor of two » 
c 2,500,000 "'0 
-0 "'0 
-0 12 - Provide a reactor vessel exterior (J) 

CD :::J 

3 cooling system c. 
(J) x' 
:::J G) ..... 
I\J 
CD 
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z 
c 
;0 
m 
G) , 
....>. 
.j:>. 
c.v 
~"--J 

(j) SAMA 
c 
'0 
'0 co 
:3 

Drywell Head Flooding <D 
::::l ...... 
N 
CD 

6 - Provide modification for flooding the 
drywell head 

18 - Increase the temperature margin for 
seals 

G) , 
c.v 
0 20 - Provide a method of drywell head 

flooding 

Reactor Building Effectiveness 

7 - Enhance fire protection system and 
standby gas treatment system (SGTS) 
hardware and procedures 

13 - Construct a building connected to 
primary containment that is maintained at a 
vacuum 

c- 21 - Use alternate method of reactor 
E. building spray 
'< 
N o 
o 
"--J 

Table G-4. (contd) » 
"'0 
"'0 
CD 
:::l 
0.. 

Total Benefit Total Benefit x' 
% Risk Reduction 

Using 7% Using 3% G) 
Assumptions Cost ($) 

Population Discount Rate Discount Rate 
($) (b) ($) (b) CDF Dose 

Completely eliminate drywell -0 -0 0 0 
head failures due to high 
temperature 

>1,000,000 

12,000,000 

>1,000,000 

Reactor building is available for 0 1 59,000 83,000 
all accidents, i.e., completely 
eliminate reactor building 
failures 

>2,500,000 

>2,000,000 

>2,500,000 
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'-c Table G-4. (contd) -< 
I\.) 
0 
0 
-..J 

% Risk Reduction Total Benefit Total Benefit 

SAMA Assumptions 
Using 7% Using 3% 

Cost ($) 
Population Discount Rate Discount Rate 

CDF Dose ($) (b) ($) (b) 

Strengthen Containment Completely eliminate all 0 26 1,150,000 1,610,000 
energetic containment failure 
modes direct containment 
heating (DCH), steam 
explosions, late over-
pressurization) 

12,000,000 
10 - Strengthen primary and secondary 
containment 

8,000,000 
15 - Create a larger volume in containment 

G) 12,000,000 
, 16 - Increase containment pressure w 
~ capability (sufficient pressure to withstand 

severe accidents) 

12,000,000 
24 - Add ribbing to the containment shell 

Vacuum Breakers Completely eliminate vacuum -0 -0 a 0 >1,000,000 
breaker failures 

17 - Install improved vacuum breakers 
(redundant valves in each line) 

DC Power Increase time available to 3 133,000 183,000 
z recover off-site power (before 
C HPCI and RCIC are lost) from 
:;0 
m 14 to 24 hours during SBO 
G) scenarios , 
~ 

oj:>. 
500,000 W 

.-..J 
25 - Provide additional DC battery capacity 

(j) » c 
>1,OOO,OOo(d) -0 

"0 -0 "0 (J) 
<D 26 - Use fuel cells instead of lead-acid ;:) 

3 batteries 0.. 
CD x' ::l ...... G) 
I\.) 
<0 
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c Table G-4. (contd) » :;0 "'0 m "'0 
G) (I) 
I ::l ->. 

.j::>. 0. 
W % Risk Reduction Total Benefit Total Benefit x' 
_--.I 

Using 7% Using 3% G) 
(f) SAM A Assumptions Cost ($) 
c Population Discount Rate Discount Rate 
"0 ($) (b) ($) (b) 
"0 CDF Dose 
CD 
3 

28 - Provide 16-hour SBO injection 500,000 (l) 
:::::J -N 
<0 

>1,000,000(d) 33 - Install fuel cells 

35 - Extended SBa provisions 500,000 

Improved DC System 

Completely eliminate loss of 24 16 839,000 1,130,000 1,950,000 
27 - Modification for improving DC bus 125 VDC bus B initiator 
reliability (e) 

G) 34 - Enhance procedures to make use of Completely eliminate failures 5 2 110,000 145,000 13,000 
I w DC bus cross-ties of DC buses D16 and D17 N 

Dedicated DC Power and Additional Completely eliminate loss of DC 24 16 833,000 1,120,000 
Batteries and Divisions bus D17 and loss of one 

division of DC power events 

3,000,000 
31 - Add a dedicated DC power supply 

3,000,000 
32 - Install additional batteries or divisions 

Improved AC Power System Completely eliminate loss of 11 8 427,000 577,000 
motor control centers (MCCs) 
B17, B18, and B15 events 146,000 

30 - Enhance procedures to make use of 
AC bus cross-ties 

Alternate Pump Power Source Completely eliminate SBa 2 5 248,000 342,000 
diesel generator failures 

>1,OOO,OOO(d) 

c... 29 - Provide an alternate pump power 
c: source -< 
N 
0 
0 
--.I 
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'c 
.z 
~ 
o 
o 
-..J 

G) 
I w w 

Z 
C 
::u 
m 
G) 

I 
-" 
~ w 
:-J 
en 
c 
'0 
'0 
(j) 
3 
CD 
::J ..... 
~ 
CD 

SAMA 

Locate RHR Inside Containment 

36 - Locate RHR inside containment 

ISLOCA 

37 - Increase frequency of valve leak testing 

Main Stream Isolation Valve (MSIV) Design 

38 - Improve MSIV design 

Diesel to Condensate Storage Tank (CST) 
Makeup Pumps 

39 - Install an independent diesel for the 
CST makeup pumps 

High Pressure Injection System 

40 - Provide an additional high pressure 
injection pump with independent diesel 

41 - I nstall independent AC high pressure 
injection system 

42 - Install a passive high pressure system 

44 - Install an additional active high 
pressure system 

45 - Add a diverse injection system 

Table G·4. (contd) 

% Risk Reduction 
Assumptions 

Population 
CDF Dose 

Completely eliminate all RHR <1 -0 
interface system loss-of-coolant 
accident (ISLOCA) sequences 

Completely eliminate all 
ISLOCA events 

Completely eliminate -0 -0 
containment bypass due to 
MSIV leakage failures 

Completely eliminate -0 -0 
switch over from CST to torus 
failures 

HPCI system is always 3 2 
available 

Total Benefit Total Benefit 
Using 7% Using 3% 

Cost ($) 
Discount Rate Discount Rate 

($) (b) ($) (b) 

8,000 11,000 

>500,000 

26,000 35,000 

100,000 

° ° 
n/a(d) 

° ° 

135,000 

103,000 137,000 

>1,000,000(d) 

>1,000,OOO(d) 

>1,OOO,OOO(d) 

>1,OOO,OOO(d) » 
"0 
"0 

CD 

>1,OOO,OOO(d) 
:::J 
c.. 
x' 
(j) 
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Z 
C 
;;0 
m SAMA 
(j) 
I 

....>. 

+::-w 
,:-..J Improve the Reliability of High Pressure 
(f) Injection System c 
"0 
"0 
CD 
3 43 - Improved high pressure systems CD 
:::l .-
N SRVs Reseat 
<D 

46 - Increase SRV reseat reliability 

Reliability of SRVs 

49 - Increase reliability of SRVs by adding 
signals to open them automatically 

(j) 
I Improved SRV Design w 

+::-

50 - Improve SRV design 

Diversity of Explosive Valves 

48 - Diversify explosive valve operation 

Self-Cooled Emergency Core Cooling 
System (ECCS) Pump Seals 

51 - Provide self-cooled ECCS pump seals 

E Large Break LOCA 
-< 
N 
o 
o 
'--.! 

52 - Provide digital large break LOCA 
protection 

Table G-4. (contd) 

Assumptions 

Reduce HPCI system failure 
probability by a factor of 3 

Completely eliminate stuck 
open SRV events 

Completely eliminate SRVs 
failing to open when required by 
reactor pressure vessel 
overpressure conditions 

Completely eliminate SRVs 
failing to open during reactor 
pressure vessel (RPV) 
depressurization events 

Completely eliminate common 
cause failures of standby liquid 
control (SLC) explosive valves 

Completely eliminate RHR 
pump failures 

Completely eliminate large 
break LOCAs 

% Risk Reduction 

Population 
CDF Dose 

2 

2 

5 3 

-0 -0 

<1 

-0 -0 

» 
-0 
-0 
(J) 
:::l 
0-

Total Benefit Total Benefit x' 
Using 7% Using 3% G) 

Cost ($) 
Discount Rate Discount Rate 

($) (b) ($) (b) 

69,000 92,000 

>1,000,000(d) 

48,000 64,000 

1,800,000(d) 

32,000 43,000 

>1,500,000 

173,000 232,000 

1,500,000(d) 

° ° 
>200,000 

30,000 41,000 

>200,000 

1,000 1,000 

>100,000 
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c... 
c Table G-4. (contd) -< 
N 
0 
0 
"-.J 

% Risk Reduction Total Benefit Total Benefit 

SAMA Assumptions 
Using 7% Using 3% 

Cost ($) 
Population Discount Rate Discount Rate 

CDF Dose ($) (b) ($) (b) 

Controlled Containment Venting Credit continued vessel 3 , 5 242,000 334,000 
injection from low pressure 
core injection (LPCI) or core 
spray for sequences with 
successful venting and 

53 - Control containment venting within a failure of alternative injection 
narrow band of pressure (f) systems after venting 

300,000 

ECCS Low Pressure Interlock Completely eliminate sensor <1 24,000 32,000 
failure, low pressure permissive 
logic failure, and miscalibration 
events 

54 - Install a bypass switch to bypass the 
low reactor pressure interlocks of LPCI or 

(j) core spray injection valves 1,000,000 
I 

c..v 
U1 Improve the Reliability of salt service water Completely eliminate common 4 7 335,000 460,000 

(SSW) and RBCCW Pumps cause failures of SSW and 
RBCCW pumps 

55 - Increase the reliability of SSW and >5,000,000 
RBCCW pumps 

Redundant DC Power Supplies to Direct Completely eliminate failures 9 3 200,000 265,000 
Torus Vent (DTV) Valves of DTV valves AO-5042B and 

AO-5025 due to failure of DC 
power supply 

Z 
C 

56 - Provide redundant DC power 112,000 ;0 
m supplies to DTV valves (j) 
I 

->. 

Completely eliminate loss of 157,000 215,000 .j:>. Proceduralize the Use of Diesel Fire 2 3 
c..v 

Pump hydro turbine off-site power (LOOP) and ."-.J » 
(J) failure of either EDG A or fuel "0 
c oil transfer pump P·141 "0 
'0 (1) 
'0 57 - Proceduralize use of the diesel fire events 26,000 ::l 
Cii' 0-
3 pump hydro turbine in the event of EDG x' 
CD A failure or unavailability G') :J ...... 
N 
<.0 
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z 
c 
;u 
m 
G) 

Table G-4. (contd) 

~ -------------------------------------------------------------------------------------------------------------------
./:::. 
W 
-""-I 
W SAMA 
c 

"'0 
"'0 

Assumptions 
% Risk Reduction 

Population 
CDF Dose 

Total Benefit 
Using 7% 

Discount Rate 
($) (b) 

ro ------------------------------------------------------------------------------
~ Proceduralize Alignment of Bus B3 to 
~ Feed Bus B1 Loads of Bus B4 to Bus B2 
N 
CD 

58 - Proceduralize the operator action to 
feed B1 loads via B3 when A5 is 
unavailable post-trip. Similarly, feed B2 
loads via B4 when A6 is unavailable 
post-trip 

Completely eliminate loss of 
4.16 kilovolts (kV) bus A5 
events 

G) Redundant Path from Fire Water Pump Completely eliminate failures to 
w Discharge to LPCI Loops A and B Cross-Tie inject fire water into LPCI loops 
0") A and B cross-tie 

59 - Provide redundant path from fire 
protection pump discharge to LPCI loops A 
and B cross-tie 

(a) SAMAs in bold are potentially cost-beneficial 

5 3 175,000 

9 17 846,000 

Total Benefit 
Using 3% Cost ($) 

Discount Rate 
($) (b) 

237,000 

50,000 

1,170,000 

1,960,000 

(b) Estimated benefits taken from a revised assessment provided in response to RAI 3c (Entergy 2006b). This assessment is based on: (1) a multiplier of 5 to 
account for potential risk reduction in both internal and external events, (2) revised core inventories to reflect expect fuel management practices at PNPS, 

t.. 
C 

-< 
N 
o 
o 
""-I 

and (3) use of Version 1.13.1 of the MACCS2 code. , 
(c) Due to an inadvertent use of baseline benefits rather than reduced benefits in the ER, the values for this analysis case have been corrected (Entergy 

2006b). 
(d) Estimated costs reflect revised values provided in response to RAI 6.b (Entergy 2006b) 
(e) Estimated costs reflect revised values provided in response to RAI 5.e (Entergy 2006b) 
(f) Estimated benefits reflect revised values provided in response to RAI 6.d (Entergy 2006c) 

» 
"0 
"0 
CD 
::J 
0.. 
x' 
(j) 
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G.6 Cost-Benefit Comparison 

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

G.6.1 Entergy's Evaluation 

The methodology used by Entergy was based primarily on NRC's guidance for performing cost
benefit analysis, i.e., NUREG/BR-0184, Regulatory Analysis Technical Evaluation Handbook 
(NRC 1997a). 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 ($) 
AOC = present value of averted off-site property damage costs ($) 
AOE = present value of averted occupational exposure costs ($) 
AOSC = present value of averted on-site costs ($) 
COE = cost of enhancement ($). 

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. Entergy's derivation 
of each of the associated costs is summarized below. 

NUREG/BR-0058 has recently been revised to reflect the agency's policy on discount rates. 
Revision 4 of NUREG/BR-0058 states that two sets of estimates should be developed, one at 3 
percent and one at 7 percent (NRC 2004a). Entergy provided both sets of estimates (Entergy 
2006a). 

Averted Public Exposure (APE) Costs 

The APE costs were calculated using the following formula: 

July 2007 

APE = Annual reduction in public exposure (.6person-rem/per 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). 

G-37 NUREG-1437, Supplement 29 
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As stated in NUREG/BR-0184 (NRC 1997a), 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, which assumes 
elimination of all severe accidents due to internal events, Entergy calculated an APE of 
approximately $293,000 for the 20-year license renewal period. 

Averted Off-site Property Damage Costs (AOC) 

The AOCs were calculated using the following formula: 

AOC = Annual CDF reduction 

x off-site 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 due to internal events 
are eliminated, Entergy calculated an annual off-site economic risk of about $45,900 based on 
the Level 3 risk analysis. This results in a discounted value of approximately $494,000 for the 
20-year license renewal period. 

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. 

Entergy derived the values for averted occupational exposure from information provided in 
Section 5.7.3 of the regulatory analysis handbook (NRC 1997a). 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 
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period of 20 years to represent the license renewal period. For the purposes of initial 
screening, which assumes all severe accidents due to internal events are eliminated, Entergy 
calculated an AOE of approximately $2,400 for the 20-year license renewal period. 

Averted On-site Costs 

Averted on-site 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. Entergy derived the values for AOSC based on 
information provided in Section 5.7.6 of NUREG/SR-0184, the regulatory analysis handbook 
(NRC 1997a). 

Entergy divided this cost element into two parts - the on-site 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. 

The total cost of cleanup and decontamination subsequent to 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 1 O-year cleanup period and integrated over the term of the proposed 
license extension. For the purposes of initial screening, which assumes all severe accidents 
due to internal events are eliminated, Entergy calculated an ACC of approximately $74,000 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 

For the purposes of initial screening, which assumes all severe accidents due to internal events 
are eliminated, Entergy calculated an RPC of approximately $51,000 for the 20-year license 
renewal period. 
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Using the above equations, Entergy estimated the total present dollar value equivalent 
associated with completely eliminating severe accidents from internal events at PNPS to be 
about $914,000. Use of a multiplier of 5 to account for external events increases the value to 
$4.6M and represents the dollar value associated with completely eliminating all internal and 
external event severe accident risk at PNPS. 

Entergy's Results 

If the implementation costs for a candidate SAMA exceeded the calculated benefit, the SAMA 
was considered not to be cost-beneficial. In the baseline analysis contained in the ER (using a 
7 percent discount rate, and conSidering the combined impact of both external events and 
uncertainties), Entergy identified five potentially cost-beneficial SAMAs. The potentially cost
beneficial SAMAs are: 

• SAMA 30 - install key-locked control switches to enable AC bus cross-ties and modify 
procedures to enhance the reliability of the AC power system. 

• SAMA 34 - modify plant procedures to use DC bus cross-ties to enhance the reliability of 
the DC power system. 

• SAMA 56 - install additional fuses in panel C7 to enable the DTV valve function during 
loss of containment heat removal accident sequences. 

• SAMA 57 - modify plant procedures to allow use of the diesel fire pump hydro turbine in 
the event that EDG A fails or fuel oil transfer pump P-141 A is unavailable. 

• SAMA 58 - modify plant procedures to allow alternately feeding 81 loads via 83 when A3 
is available, and alternately feeding 82 loads via 84 when A4 is available. 

Entergy performed additional analyses to evaluate the impact of alternative discount rates and 
remaining plant life on the results of the SAMA assessment. No additional SAMA candidates 
were determined to be potentially cost-beneficial (Entergy 2006a). In response to an RAI, 
Entergy provided a revised assessment based on modified multipliers and a separate 
accounting of uncertainties. The revised assessment resulted in identification of the same 
potentially cost-beneficial SAMAs. However, in response to additional NRC staff inquiries 
regarding estimated benefits for certain SAMAs and lower cost alternatives, Entergy identified 
two additional potentially cost-beneficial SAMAs. The potentially cost-beneficial SAMAs, and 
Entergy's plans for further evaluation of these SAMAs are discussed in more detail in Section 
G.6.2. 
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G.6.2 Review of Entergy's Cost-Benefit Evaluation 

The cost-benefit analysis performed by Entergy was based primarily on NUREG/BR-0184 (NRC 
1997a) and was executed consistent with this guidance. In the ER, Entergy evaluated the 
reduction in risk for each SAMA in the context of an upper bound analysis which combined the 
impact of seismic and fire external events with the impact of uncertainty. The impact of external 
events was considered by applying a multiplier of 3.51 to the estimated SAMA benefits in 
internal events [(seismic CDF of 1.61 x 10-5 per year + fire CDF of 6.37 x 10-6 per year) I 
(internal events CDF of 6.4 x 10-6 per year)]. The impact of uncertainties was considered by 
applying an additional multiplier of 1.62, which represents the ratio of the 95th percentile CDF to 
the mean CDF for internal events. Entergy bounded the combined impact of external events 
and uncertainties by applying a multiplier of 6 to the estimated SAMA benefits in internal 
events. 

In an RAI, the NRC staff requested that the baseline evaluation be revised to include only the 
impact of internal and external events (without uncertainties), and that the impact of analysis 
uncertainties on the SAMA evaluation results be considered separately (NRC 2006a). The 
NRC staff also pointed out that the external events multiplier should be at least 4.51 (to account 
for internal events CDF plus external events CD F) rather than 3.51. In response to the RAI, 
Entergy revised the baseline benefit values by applying a multiplier of 5 to the estimated SAMA 
benefits in internal events to account for potential SAMA benefits in both internal and external 
events (Entergy 2006b). Additionally, Entergy revised the consequence analyses on which the 
benefit estimates are based to account for fuel enrichment and burnup expected during the 
period of extended operation, and use of a later version of the MACCS2 code. 
As a result of the revised baseline analysis (using a multiplier of 5 and a 7 percent real discount 
rate), Entergy found that the same five SAMA candidates (mentioned above) remained 
potentially cost-beneficial. No additional SAMA candidates were found to be potentially cost
beneficial. When benefits were evaluated using a 3 percent discount rate, as recommended in 
NUREG/BR-0058, Revision 4 (NRC 2004b), no additional SAMAs were determined to be 
potentially cost-beneficial. Entergy considered the impact that possible increases in benefits 
from analysis uncertainties would have on the results of the SAMA assessment. In the ER, 
Entergy presents the results of an uncertainty analysis of the internal events CDF which 
indicates that the 95th percentile value is a factor of 1.62 times the mean CDF. Entergy re
examined the Phase II SAMAs to determine if any would be potentially cost beneficial if the 
revised baseline benefits were increased by an additional factor of 1.6. No additional SAMAs 
were identified. 

In the ER, Entergy noted that the SAMA analysis is conservative and does not estimate all of 
the benefits or all of the costs of a SAMA. Therefore, Entergy has submitted the five potentially 
cost-beneficial SAMAs for engineering project cost-benefit analysis. 
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The NRC staff questioned the ability of some of the candidate SAMAs identified in the ER to 
accomplish their intended objectives (NRC 2006a). In response to the RAls, Entergy 
addressed each SAM A and provided revised or new evaluations as discussed below. 

Phase II SAMA 27, modification for improving DC bus reliability, is the only SAMA listed in 
the ER that directly addresses improving DC system reliability. Loss of DC bus initiators 
contribute almost 50 percent of the internal events CDF. The CDF reduction from 
implementation of SAMA 27 was estimated to be less than 5 percent. The staff asked the 
applicant to discuss the loss of DC initiators in more detail, and the potential for other 
modifications to reduce this contribution to CDF. In response, Entergy provided additional 
information regarding the dominant contributors to loss of DC sequences, and the 
simplifications made in the original SAMA assessment, in view of the fact that PNPS has 
had no occurrences of loss of a DC bus in its operating history. Entergy reevaluated the 
benefits of SAMA 27 by postulating that it would completely eliminate the occurrence of a 
loss of a 125 VDC bus B initiator. This resulted in a 24 percent reduction in CDF, a 16 
percent reduction in population dose, and a benefit (including the impact of uncertainties) 
of approximately $1.3 million. However, Entergy estimated the cost of implementing this 
SAMA to be almost $2 million (Entergy 2006b). Therefore, SAMA 27 would not be cost
beneficial. 

The NRC staff notes that SAMA 27 involves improving injection capability by adding a 
capability for auto-transfer of AC bus control power to a standby DC power source upon 
loss of the normal DC source. The associated modifications are substantial, and the 
implementation costs are therefore significant. A lower cost alternative, involving 
enhancing procedures to make use of DC bus cross-ties to improve DC power reliability, 
was evaluated as SAMA 34 and found to be potentially cost-beneficial, as mentioned 
above. In view of the large contribution to risk from DC power related events, additional 
lower cost alternatives for improving DC power were also pursued, as discussed below. 

• Phase II SAMA 53, control containment venting within a narrow pressure band, was 
identified as a potential SAMA to further reduce the risk contribution from basic event CIV
XHE-FO-DTV, operator fails to vent containment using the direct torus vent. The NRC 
staff questioned both the risk reduction estimate provided by Entergy for this SAMA, as 
well as the whether an alternative SAMA to create a passive vent system might be cost
beneficial. 

In the ER, Entergy estimated the benefit of controlling containment venting within a narrow 
pressure band, by reducing the probability of operator failure to vent, by a factor of 3. The 
NRC staff noted that the benefit of controlled venting occurs for sequences involving 
successful venting, and that these sequences are not affected by reducing the operator 
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failure to vent. In response to an RAI, Entergy performed a revised evaluation by crediting 
continued vessel injection from LPCI or Core Spray for those sequences in which torus 
venting is successful and alternative injection systems fail after torus venting. Since the 
available net positive suction head (NPSH) is likely to be less than the required NPSH with 
the vent open, a failure probability of 0.9 was assigned for this new success path. The 
PSA model change resulted in about a 3 percent reduction in CDF, a 5 percent reduction 
in population dose, and a benefit (including the impact of uncertainties) of approximately 
$387,000. Entergy concluded that this SAMA is potentially cost-beneficial for PNPS 
provided the existing torus vent path, valves, and controls do not require hardware 
modification (Entergy 2006c). 
The NRC staff also asked the applicant to provide an evaluation of the costs and benefits 
of converting the vent system to a passive design. In response, Entergy evaluated a new 
SAMA that would involve modifying the air operated valves and the associated solenoid 
valves so that the valves fail open on loss of air and nitrogen or on loss of power. Entergy 
estimated that this modification would result in a CDF and population dose reduction of 
about 14 percent, and a benefit (including the impact of uncertainties) of $1.2 million. 
However, Entergy estimated the cost of implementing this SAMA to be approximately 
$3.1 million (Entergy 2006b). Therefore, this new SAMA would not be cost beneficial at 
PNPS. 

• Phase II SAMAs 57 and 59, which are procedural and hardware modifications, 
respectively, were identified as potential SAMAs to further reduce the risk contribution 
from two basic events - FXT-XHE-FO-V4T2, operator fails to align fire water crosstie for 
reactor pressure vessel via LPCI, and FST-XHE-FO-DWS, operator fails to align fire water 
cross-tie for drywell spray. The NRC staff noted that these SAMAs may not effectively 
address the basic events, which are operator errors. Therefore, the NRC staff asked the 
applicant to identify and evaluate other SAMAs that might lower the importance of these 
events. In response, Entergy evaluated a new SAMA that would involve changing an 
existing removable spool piece to permanent piping and providing the capability to open 
locked-closed manual valves remotely from the control room. These modifications would 
increase the success probability of the actions to align fire water to the LPCI injection 
path. Entergy estimated that this modification would result in a CDF reduction of less than 
3 percent, a population dose reduction of 4 percent and a benefit (including the impact of 
uncertainties) of approximately $310,000. Entergy estimated the cost of implementing 
this SAMA to be almost $3 million (Entergy 2006b). Therefore, this new SAMA would not 
be cost beneficial at PNPS 

The NRC staff noted that for certain SAMAs considered in the ER, there may be alternatives 
that could achieve much of the risk reduction at a lower cost. The NRC staff asked the 
applicant to evaluate several lower cost alternatives to the SAMAs considered in the ER, 
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-including SAMAs that had been found to be potentially cost-beneficial at other BWR plants. 
These alternatives included: (1) the use of a redundant diesel fire pump for core injection, (2) 
the use of a portable generator to power the battery chargers, (3) provide cables from diesel 
generators to directly power battery chargers, (4) use portable generator to provide alternate 
DC feed to panels supplied only by DC bus, and several additional alternatives (NRC 2006a). 
Entergy provided a further evaluation of these alternatives, as summarized below. 

• Use of a redundant diesel fire pump for core injection (in lieu of a diverse injection system 
considered in Phase II SAMA 45) - Based on a bounding analysis in which failures of the 
diesel fire pump to start and run were set to zero, this alternative was estimated to result 
in a CDF reduction of about 4 percent, a population dose reduction of 8 percent and a 
benefit (including the impact of uncertainties) of $650,000. However, Entergyestimated 
the cost of implementing this SAMA to be approximately $5.5 million (Entergy 2006b). 
Therefore, this new SAMA would not be cost beneficial at PNPS. 

• Use of a portable generator to power the battery chargers - In response to the NRC staff's 
inquiry regarding use of a portable generator, Entergy stated that an existing 400 kilowatt 
security diesel generator could be used to extend the life of both 125 VDC batteries. To 
assess the benefit, the probability of non-recovery of off-site power for 14 hours was 
increased to 24 hours. This resulted in a benefit (with uncertainties) of approximately 
$212,000 (Entergy 2006b). Entergy estimated the cost of implementing this SAMA to be 
$75,000. Entergy concluded that this low-cost alternative is potentially cost-beneficial for 
PNPS. 

Provide cables from diesel generators to directly power battery chargers, and use portable 
generator to provide alternate DC feed to panels - Entergy indicated that these SAMAs do 
not address the dominant DC-related failures for PNPS. Also, Phase II SAMA 34 (which 
was identified as potentially cost-beneficial in the baseline analysis) and the additional, 
potentially cost-beneficial, alternative discussed above adequately address the issues 
regarding DC power reliability. 

• Entergy indicated that the remaining low cost alternatives are either already addressed by 
existing plant procedures or by a Phase II SAMA. 

The NRC staff notes that all of the potentially cost-beneficial SAMAs identified in either 
Entergy's baseline analysis or uncertainty analysis are included within the set of SAMAs that 
Entergy plans to further evaluate. However, two additional potentially cost-beneficial SAMAs 
were identified as a result of the NRC staff review: (1) SAMA 53, control containment venting 
within a narrow pressure band and (2) a new SAMA, use the security diesel generator to extend 
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the life of the 125 VDC batteries. These SAMAs should also be included in the set of SAMAs to 
be further evaluated by Entergy. 

The NRC staff concludes that, with the exception of the potentially cost-beneficial SAMAs 
discussed above, the costs of the SAMAs evaluated would be higher than the associated 
benefits. 

G.7 Conclusions 

Entergy compiled a list of 281 SAMAs based on a review of: the most significant basic events 
from the plant-specific PSA, insights from the plant-specific IPE and IPEEE, Phase II SAMAs 
from license renewal applications for other plants, and review of other NRC and industry 
documentation. A qualitative screening removed SAMA candidates that (1) were not applicable 
at PNPS due to design differences, (2) had already been implemented at PNPS, or (3) were 
similar and could be combined with another SAMA. Based on this screening, 222 SAMAs were 
eliminated leaving 59 candidate SAMAs for evaluation. 

For the remaining SAMA candidates, a more detailed design and cost estimate was developed 
as shown in Table G-4. The cost-benefit analyses showed that five of the SAMA candidates 
were potentially cost-beneficial in the baseline analysis (Phase II SAMAs 30, 34, 56, 57, and 
58). Entergy performed additional analyses to evaluate the impact of parameter choices and 
uncertainties on the results of the SAMA assessment. As a result, no additional SAMAs were 
identified as potentially cost-beneficial in the ER. Entergy has indicated that the potentially 
cost-beneficial SAMAs have been submitted for engineering project cost-benefit analysis. The 
NRC staff concluded that all of these SAMAs are potentially cost-beneficial. In addition, as a 
result of the NRC staff review, Entergy concluded that two additional SAMAs are also potentially 
cost-beneficial, i.e., control containment venting within a narrow pressure band, and use the 
security diesel generator to extend the life of the 125 VDC batteries. 

The NRC staff reviewed the Entergy analysis and concludes that the methods used and the 
implementation of those methods was sound. The treatment of SAMA benefits and costs 
support the general conclusion that the SAMA evaluations performed by Entergy are 
reasonable and sufficient for the license renewal submittal. Although the treatment of SAMAs 
for external events was somewhat limited, the likelihood of there being cost-beneficial 
enhancements in this area was minimized by improvements that have been realized as a result 
of the IPEEE process, and inclusion of a multiplier to account for external events. In addition, 
as described in Section G.2.3, in view of small impact of the additional considerations raised in 
PW's contention on estimated SAMA benefits, the NRC staff reaffirms its original conclusion 
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that the methodology used by Entergy to estimate the offsite consequences for PNPS provides 
an acceptable basis from which to proceed with an assessment of candidate SAMAs. 

The NRC staff concurs with Entergy's identification of areas in which risk can be further 
reduced in a cost-beneficial manner through the implementation of the identified, potentially 
cost-beneficial SAMAs. Given the potential for cost-beneficial risk reduction, the NRC staff 
agrees that further evaluation of these SAMAs by Entergyis 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 
Title 10 of the Code of Federal Regulations, Part 54. 
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