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Responsible Agency: U.S. Nuclear Regulatory Commission, Office of Nuclear Reactor
Regulation. There are no cooperating agencies involved in the preparation of this document.

Title: Generic Environmental Impact Statement for License Renewal of Nuclear Plants,
Supplement 46, Regarding Seabrook, Final Report (NUREG-1437). Seabrook is located
in Town of Seabrook, Rockingham County, NH.

For additional information or copies of this document contact:

Division of License Renewal
U.S. Nuclear Regulatory Commission
Office of Nuclear Reactor Regulation
Mail Stop O-11F1
11555 Rockville Pike
Rockville, Maryland 20852
Phone: 1-800-368-5642, extension 3306
Fax: (301) 415-2002
Email: lois.james@nrc.gov

ABSTRACT

This final supplemental environmental impact statement (SEIS) has been prepared in response
to an application submitted by NextEra Energy Seabrook, LLC (NextEra) to renew the operating
license for Seabrook Station (Seabrook) for an additional 20 years.

This final SEIS includes the analysis that evaluates the environmental impacts of the proposed
action and alternatives to the proposed action. Alternatives considered include replacement
power from new natural-gas-fired combined-cycle generation; new nuclear generation; a
combination alternative that includes some natural-gas-fired capacity, and a wind-power
component; and the no-action alternative of not renewing the license.

The NRC'’s preliminary recommendation is that the adverse environmental impacts of
license renewal for Seabrook are not great enough to deny the option of license renewal
for energy-planning decision makers. This recommendation is based on the following:

e analysis and findings in the generic environmental impact statement (GEIS);
e the Environmental Report (ER) submitted by NextEra;
e consultation with Federal, state, and local agencies;

¢ the NRC staff's own independent review, as documented in the 2011 draft SEIS and
the 2013 supplement to the draft SEIS;

o the NRC staff’s consideration of public comments received during the scoping
process; and

e consideration of public comments received on the draft supplemental
environmental impact statement and the 2013 supplement to the draft SEIS.


mailto:lois.james@nrc.gov
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EXECUTIVE SUMMARY

BACKGROUND

By letter dated May 25, 2010, NextEra Energy Seabrook, LLC (NextEra) submitted an
application to the U.S. Nuclear Regulatory Commission (NRC) to issue a renewed operating
license for Seabrook Station (Seabrook) for an additional 20-year period.

Pursuant to Title 10, Part 51.20(b)(2) of the Code of Federal Regulations (10 CFR 51.20(b)(2)),
the renewal of a power reactor operating license requires preparation of an environmental
impact statement (EIS) or a supplement to an existing EIS. In addition, 10 CFR 51.95(c) states
that the NRC shall prepare an EIS, which is a supplement to the Commission’s NUREG-1437,
Generic Environmental Impact Statement (GEIS) for License Renewal of Nuclear Plants.

The GEIS was originally published in 1996 and amended in 1999. Subsequently, on

June 20, 2013, the NRC published a final rule (78 FR 37282) revising 10 CFR Part 51,
“Environmental protection regulations for domestic licensing and related regulatory functions.”
The final rule updates the potential environmental impacts associated with the renewal of an
operating license for a nuclear power reactor for an additional 20 years. The 2013 revised
GEIS, which updates the 1996 GEIS, provides the technical basis for the final rule. The revised
GEIS specifically supports the revised list of National Environmental Policy Act (NEPA) issues
and associated environmental impact findings for license renewal contained in Table B—1 in
Appendix B to Subpart A of the revised 10 CFR Part 51. The 2013 rule revised the previous
rule to consolidate similar Category 1 and 2 issues; changed some Category 2 issues into
Category 1 issues; and added new Category 1 and 2 issues.

The 2013 rule became effective July 22, 2013, after publication in the Federal Register.
Compliance by license renewal applicants is not required until June 20, 2014 (i.e., license
renewal applications submitted later than 1 year after publication must be compliant with the
new rule). Nevertheless, under NEPA, the NRC must now consider and analyze—in its license
renewal Supplemental Environmental Impact Statement (SEIS)—the potential significant
impacts described by the revised rule’s new Category 2 issues and, to the extent there is any
new and significant information, the potential significant impacts described by the revised rule’s
new Category 1 issues.

Hereafter in this SEIS, general references to the GEIS, without stipulation, are inclusive of the
1996 and 1999 GEIS. Information and findings specific to the June 2013, final rule and GEIS,
are clearly identified.

In addition, on September 19, 2014, the NRC published a revised rule at 10 CFR 51.23
(Continued Storage Rule) and associated Generic Environmental Impact Statement for
Continued Storage of Spent Nuclear Fuel. The NRC staff has also separately addressed in this
SEIS, under the uranium fuel cycle, the impacts from the Continued Storage Rule.

Upon acceptance of NextEra’s application, the NRC staff began the environmental review
process described in 10 CFR Part 51 by publishing a Notice of Intent to prepare a supplemental
EIS (SEIS) and conduct scoping. In preparation of this SEIS for Seabrook, the NRC staff
performed the following:

e conducted public scoping meetings on August 19, 2010, in Hampton, NH;
e conducted a site audit at the plant in October 2010;

o reviewed NextEra’s environmental report (ER) and compared it to the GEIS;
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e consulted with other agencies;

e conducted a review of the issues following the guidance set forth in
NUREG-1555, “Standard Review Plans for Environmental Reviews for
Nuclear Power Plants, Supplement 1: Operating License Renewal”; and

e considered public comments received during the scoping process and on
the draft SEIS and the supplement to the draft SEIS.

PROPOSED FEDERAL ACTION

NextEra initiated the proposed Federal action—issuing a renewed power reactor operating
license—by submitting an application for license renewal of Seabrook, for which the existing
license (NPF-86) will continue in effect until March 15, 2030, or until the issuance of renewed
license. The NRC’s Federal action is the decision whether to issue a renewed license
authorizing operation for an additional 20 years beyond that authorized by the existing licenses.

PURPOSE AND NEED FOR THE PROPOSED FEDERAL ACTION

The purpose and need for the proposed action (issuance of a renewed license) is to provide

an option that allows for baseload power generation capability beyond the term of the current
nuclear power plant operating license to meet future system generating needs. Such needs
may be determined by other energy-planning decision makers, such as state, utility, and, where
authorized, Federal agencies (other than NRC). This definition of purpose and need reflects the
NRC'’s recognition that, unless there are findings in the safety review required by the Atomic
Energy Act or findings in the National Environmental Policy Act (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 as to whether a particular nuclear power plant should continue to
operate.

If the renewed license is issued, the appropriate energy-planning decision makers, along with
NextEra, will ultimately decide if the plant will continue to operate based on factors such as the
need for power. If the operating license is not renewed, then the facility must be shut down on
or before the expiration date of the current operating license.

ENVIRONMENTAL IMPACTS OF LICENSE RENEWAL

The SEIS evaluates the potential environmental impacts of the proposed action. The
environmental impacts from the proposed action are designated as SMALL, MODERATE, or
LARGE. As set forth in the GEIS, Category 1 issues are those that meet all of the following
criteria:
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The environmental impacts associated with the
issue are 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.

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

Mitigation of adverse impacts associated with the
issue is considered in the analysis, and it has been

Executive Summary

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.

determined that additional plant-specific mitigation
measures are likely not to be sufficiently beneficial to warrant implementation.

For Category 1 issues, no additional site-specific analysis is required in this SEIS unless new
and significant information is identified. Chapter 4 of this report presents the process for
identifying new and significant information. Site-specific issues (Category 2) are those that do
not meet one or more of the criterion for Category 1 issues; therefore, an additional site-specific
review for these non-generic issues is required, and the results are documented in the SEIS.

The environmental review of the Seabrook license renewal application was performed using the
criteria from the 1996 and 1999 GEIS. Neither NextEra nor NRC identified information that is
both new and significant related to Category 1 issues that would call into question the
conclusions in the GEIS. This conclusion is supported by the NRC’s review of the applicant’s
ER and other documentation relevant to the applicant’s activities, the public scoping process
and substantive comments raised, and the findings from the environmental site audit conducted
by the NRC staff.

The NRC staff also reviewed information relating to the new issues identified in the 2013 GEIS,
specifically, geology and soils; radionuclides released to the groundwater; effects on terrestrial
resources (non-cooling system intake); exposure of terrestrial organisms to radionuclides;
exposure of aquatic organisms to radionuclides; human health impacts from chemicals; physical
occupational hazards; environmental justice; and cumulative impacts. These issues are
documented in Chapter 4 of this SEIS.

The NRC staff has reviewed NextEra’s established process for identifying and evaluating the
significance of any new and significant information (including the consideration and analysis of
new issues associated with the recently approved revision to 10 CFR Part 51) on the
environmental impacts of license renewal of Seabrook. Neither NextEra nor NRC identified
information that is both new and significant related to Category 1 issues that would call into
question the conclusions in the GEIS. This conclusion is supported by NRC’s review of the
applicant’s ER, other documentation relevant to the applicant’s activities, the public scoping
process and substantive comments raised, consultations with Federal and state agencies, and
the findings from the environmental site audit conducted by NRC staff. Further, the NRC staff
did not identify any new issues applicable to Seabrook that have a significant environmental
impact. The NRC staff, therefore, relies upon the conclusions of the GEIS for all Category 1
issues applicable to Seabrook.

Table ES—1 summarizes the Category 2 issues relevant to Seabrook, as well as the NRC staff’s
findings related to those issues. If the NRC staff determined that there were no Category 2
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issues applicable for a particular resource area, the findings of the GEIS, as documented
in Appendix B to Subpart A of 10 CFR Part 51, are incorporated for that resource area.

Table ES—1. Summary of NRC Conclusions Relating to Site-Specific Impact of
License Renewal

Resource Area Relevant Category 2 Issues Impacts
Land Use None SMALL
Air Quality None SMALL
Surface Water Resources None SMALL
Groundwater Resources Radionuclides released to groundwater >  SMALL
Aquatic Resources Impingement
Entrainment SMALL to LARGE
Heat shock
Terrestrial Resources Effects on terrestrial resources SMALL
(non-cooling system impacts)®
Protected Species and Habitats Threatened or endangered species SMALL to LARGE
Human Health Electromagnetic fields—acute effects SMALL
(electric shock)
Socioeconomics Housing impacts
Public services (public utilities)
Offsite land use SMALL

Public services (transportation)
Historic and archaeological resources

Cumulative Impacts Aquatic resources MODERATE to
LARGE
All other resource areas SMALL

® These issues are new Category 2 issues identified in the 2013 GEIS and Rule (78 FR 37282). U.S. Nuclear
Regulatory Commission. “Revisions to Environmental Review for Renewal of Nuclear Power Plant Operating
Licenses.” June 2013.

With respect to environmental justice, the NRC staff has determined that there would be no
disproportionately high and adverse impacts to these populations from the continued operation
of Seabrook during the license renewal period. Additionally, the NRC staff has determined that
no disproportionately high and adverse human health impacts would be expected in special
pathway receptor populations in the region as a result of subsistence consumption of water,
local food, fish, and wildlife.

NextEra reported in its ER that it is aware of one potentially new issue related to its license
renewal application—elevated concentrations of tritium were documented on the Seabrook site
due to a previous leak from the cask loading area/transfer canal adjacent to the spent fuel pool.
Overall groundwater monitoring suggests that offsite migration of tritium is not occurring,
because NextEra detected no tritium in marsh sentinel wells. As discussed in Section 4.10 of
this SEIS, the NRC staff agrees with NextEra’s position that there are no significant impacts
associated with tritium in the groundwater at Seabrook.
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SEVERE ACCIDENT MITIGATION ALTERNATIVES

Since NextEra had not previously considered alternatives to reduce the likelihood or potential
consequences of a variety of highly uncommon, but potentially serious, accidents at Seabrook,
NRC regulation 10 CFR 51.53(c)(3)(ii)(L) requires that NextEra evaluate Severe Accident
Mitigation Alternatives (SAMASs) in the course of the license renewal review. SAMAs are
potential ways to reduce the risk or potential impacts of uncommon, but potentially severe,
accidents, and may include changes to plant components, systems, procedures, and training.

The NRC staff reviewed the ER’s evaluation of potential SAMAs. As stated by the applicant, the
four potentially cost-beneficial SAMAs are not aging-related. The staff reviewed the identified
potentially cost-beneficial SAMAs and agrees that the mitigative alternatives do not involve
aging management of passive, long-lived systems, structures, or components during the period
of extended operation. Therefore, they need not be implemented as part of the license renewal
pursuant to 10 CFR Part 54.

ALTERNATIVES

The NRC staff considered the environmental impacts associated with alternatives to license
renewal. These alternatives include other methods of power generation and not renewing the
Seabrook operating license (the no-action alternative). Replacement power options considered
were new natural-gas-fired combined-cycle generation; new nuclear generation; and a
combination alternative that includes a some natural-gas-fired capacity and a wind-power
component. The NRC staff initially considered a number of additional alternatives for analysis
as alternatives to license renewal of Seabrook; these were later dismissed due to technical,
resource availability, or commercial limitations that currently exist and that the NRC staff
believes are likely to continue to exist when the existing Seabrook license expires. The
no-action alternative by the NRC staff, and the effects it would have, were also considered.

Where possible, the NRC staff evaluated potential environmental impacts for these alternatives
located both at the Seabrook site and at some other unspecified alternate location. Energy
conservation and energy efficiency; solar power; wood waste; hydroelectric power; ocean wave
and current energy; geothermal power; municipal solid waste; biomass; oil-fired power; fuel
cells; new coal-fired generation; purchased power; and wind power were also considered. The
NRC staff evaluated each alternative using the same impact areas that were used in evaluating
impacts from license renewal.

RECOMMENDATION

The NRC’s recommendation is that the adverse environmental impacts of license renewal
for Seabrook are not great enough to deny the option of license renewal for energy-planning
decision makers. This recommendation is based on the following:

¢ the analyses and findings in the GEIS, as published in 1996 and as revised in
1999 and 2013;

o the ER submitted by NextEra;
o the staff's consultation with Federal, state, and local agencies;
¢ NRC staff’s independent environmental review;

¢ the staff’'s consideration of public comments received during the scoping
process; and
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o the staff’'s consideration of public comments received on the draft SEIS and
the supplement to the draft SEIS.
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ABBREVIATIONS AND ACRONYMS

°C degree(s) Celsius

°F degree(s) Fahrenheit

ug/m? microgram(s) per cubic meter

AADT average annual daily traffic

ac acre(s)

AC alternating current

ACAA American Coal Ash Association

ACC averted cleanup and contamination costs
ACHP Advisory Council on Historic Preservation
ACRS Advisory Committee on Reactor Safeguards
ADAMS Agencywide Documents Access and Management System
AEA Atomic Energy Authority

AEC Atomic Energy Commission

ALARA as low as is reasonably achievable

ANL Argonne National Laboratory

ANOSIM analysis of similarities

ANOVA analysis of variance

AOC averted offsite property damage cost
AOE averted offsite occupational exposure
AOSC averted onsite costs

AQV air-operated valve

APE averted public exposure

AQCR Air Quality Control Region

ARD Air Resources Division

ASLB Atomic Safety and Licensing Board Panel
ASME American Society of Mechanical Engineers
ATWS anticipated transient without scram
AWEA The American Wind Energy Association
BACI before-after control-impact

BAU business as usual

BLM Bureau of Land Management

BOEM Bureau of Ocean Energy Management
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Abbreviations and Acronyms

BOEMRE Bureau of Ocean Energy Management, Regulation
and Enforcement

BTA best technology available

Btu British thermal unit(s)

CAA Clean Air Act, as amended through 1990

CAES compressed air energy storage

CAIR Clean Air Interstate Rule

CAR Code of Administrative Rules

CCP coal combustion product

CCR coal combustion residue

CCS carbon capture and storage

CCw component cooling water

CDF core damage frequency

CDM clean development mechanism

CEl compliance evaluation inspection

Ceq carbon equivalent(s)

CEQ Council on Environmental Quality

CERCLA Comprehensive Environmental Response, Compensation, and
Liability Act of 1980

CET containment event tree

CEUS central and eastern United States

CEVA containment enclosure ventilation area

CFR Code of Federal Regulations

cfs cubic foot/feet per second

CH,4 methane

CIiv containment isolation valve

CL confidence limit

CLB current licensing basis

cm centimeter(s)

CMR Code of Massachusetts Regulations

CcO carbon monoxide

CO, carbon dioxide

CO.e carbon dioxide equivalent(s)

COE cost of enhancement

COoL combined license
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Abbreviations and Acronyms

CPUE catch per unit effort

CR control rod

CRI control rod insertion

CS cooling system

CSC Coastal Services Center

CSP concentrating solar power

Cv coefficient of variation

CWA Clean Water Act

CWS circulating water system

dBA decibels adjusted

DBA design-basis accident

DBT design-basis threat

DC direct current

DFW Division of Fisheries and Wildlife

DG diesel generator

DGP Dewatering General Permit

DNI direct normal isolation

DOE U.S. Department of Energy

DR demand response

DSEIS draft supplemental environmental impact statement
DSIRE Database of State Incentives for Renewables and Efficiency
DSM demand-side management

DWEC Deepwater Wind Energy Center

EAC Electricity Advisory Committee

ECCS emergency core cooling system

ECGA East Coast Greenway Alliance

EDG emergency diesel generator

EERE Office of Energy Efficiency and Renewable Energy
EFH essential fish habitat

EFW emergency feedwater

El exposure index

EIA Energy Information Administration

EIS environmental impact statement

ELF-EMF extremely low frequency-electromagnetic field
EMF electromagnetic field
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Abbreviations and Acronyms

EMP electromagnetic pulse

EMS emergency management system

ENHA Essex National Heritage Area

EO Executive Order

EOF Emergency Operations Facility

EOP emergency operating procedure

EPA U.S. Environmental Protection Agency
EPCRA Emergency Planning and Community Right-to-Know Act of 1986
EPR U.S. Evolutionary Power Reactor

EPRI Electric Power Research Institute

EPZ emergency planning zone

ER Environmental Report

ERC Energy Recovery Council

ESA Endangered Species Act

ETE evacuation time estimate

F&O facts and observations

FEIS Final Environmental Impact Statement

FERC Federal Energy Regulatory Commission

FIVE fire-induced vulnerability evaluation

FLM Federal Land Manager

FOTC/NEC Friends of the Coast/New England Coalition
FPL Florida Power and Light

FPL-NED Florida Power and Light-New England Division
FPLE Florida Power and Light Energy Seabrook, LLC
fps foot/feet per second

FR Federal Register

FSEIS Final Supplemental Environmental Impact Statement
ft foot/feet

ft? square foot/feet

ft3 cubic foot/feet

FWS U.S. Fish and Wildlife Service

g gram(s)

g/m? gram(s) per square meter

gal gallon(s)

GEA Geothermal Energy Association
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GEIS
GHG
GL
gpd
gpm
GWh
GWP
ha
HAP
HCLPF
HELB
HEP
HFO
HPI

hr
HRA
HUD
HVAC
IAEA
IES
IGCC
ILRT
in.
INEEL
IPCC
IPE
IPEEE
ISEPA
ISFSI
ISLOCA
ISO
ISO-NE
kg
KLD

km

Abbreviations and Acronyms

generic environmental impact statement
greenhouse gas

Generic Letter

gallon(s) per day

gallon(s) per minute

gigawatt hour(s)

global warming potential

hectare(s)

hazardous air pollutant

high confidence low probability of failure
high-energy line break

human error probability

high winds, tornadoes, external floods, and other
high-pressure injection

hour

human reliability analysis

Housing and Urban Development

heating, ventilation, and air conditioning
International Atomic Energy Agency

Institute of Educational Services

integrated gasification combined cycle
integrated leak rate test

inch(es)

Idaho National Engineering and Environmental Laboratory
Intergovernmental Panel on Climate Change
individual plant examination

individual plant examination of external events
lowa Stored Energy Plant Agency
independent spent fuel storage installation
interfacing system loss-of-coolant accident
independent system operator

New England's Independent System Operator
kilogram(s)

KLD Associates

kilometer(s)
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Abbreviations and Acronyms

km?

kV

MAAP
MACCS2
MACR
MD
MDFG
MDFW
MDS
MELCOR

MFGD
MFW
mgd
mg/m?®
mGy
MHC

mi

square kilometer(s)

kilovolt(s)

kilowatt-hour(s)

liter(s)

pound(s)

day-night sound intensity level

large early release frequency

low-head safety injection

Lawrence Livermore National Laboratory
loss-of-coolant accident

loss of offsite power

level(s) of service

loss of system pressure

license renewal application

meter(s)

meter(s) per second

square meter(s)

cubic meter(s)

milliampere(s)

Modular Accident Analysis Program

MELCOR Accident Consequence Code System 2
maximum averted cost risk

motor-driven

Massachusetts Department of Fish and Game
Massachusetts Division of Fisheries and Wildlife
multi-dimensional scaling

Methods for Estimation of Leakages and Consequences
of Releases

Massachusetts Fish and Game Department
main feedwater

million gallons per day

milligram(s) per cubic meter

million gallons per year

Massachusetts Historical Commission

mile(s)
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mi?

mm
MMI
MMPA
MMS
MMT
MOV
MPCS
mph
mrad
mrem
MSA
MSL
MSSV
mSv
MSW
MT
MTBE
MTHM
MW
MWd/MTU
MWe
MWh
MWt
N.O
NAAQS
NAESC
NAI
NARAC
NAS
NCDC
NCES
NECIA
NEI
NEPA

Abbreviations and Acronyms

square mile(s)

millimeter(s)

modified Mercalli intensity

Marine Mammal Protection Act
minerals management services

million metric tons

motor-operated valve

main plant computer system

mile(s) per hour

milliradian(s)

millirem

Magnuson-Stevens Fishery Conservation and Management Act
mean sea level

main steam safety valve

millisievert

municipal solid waste

metric ton(s)

methyl tert-butyl ether

metric tonne(s) of heavy metal
megawatt(s)

megawatt-day(s) per metric ton uranium
megawatt(s)-electric

megawatt-hour(s)

megawatt(s)-thermal

nitrous oxide

national ambient air quality standards
North Atlantic Energy Service Corporation
Normandeau Associates, Inc.

National Atmospheric Release Advisory Center
National Academy of Sciences

National Climatic Data Center

National Center for Education Statistics
Northeast Climate Impacts Assessment
Nuclear Energy Institute

National Environmental Policy Act
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Abbreviations and Acronyms

NERC
NESC
NESN
NETL
NextEra
NF;
NGCC
NHDES
NHDHR
NHDOJ
NHDOT
NHDRED

NHELMIB
NHFGD
NHNHB
NHOEP
NHPA
NHSCO
NHY
NIEHS
NIMS
NMFS
NOAA
NOy
NO,
NPCC
NPDES
NPS
NRC
NRCS
NREL
NRF
NRHP
NRR

North American Electric Reliability Corporation
National Electrical Safety Code

New England Seismic Network

National Energy Technology Laboratory
NextEra Energy Seabrook, LLC

nitrogen trifluoride

natural gas-fired combined cycle

New Hampshire Department of Environmental Services
New Hampshire Division of Historical Resources
New Hampshire Department of Justice

New Hampshire Department of Transportation

New Hampshire Department of Resources and
Economic Development

New Hampshire Economic and Labor Market Information Bureau
New Hampshire Fish and Game Department

New Hampshire Natural Heritage Bureau

New Hampshire Office of Energy and Planning
National Historic Preservation Act of 1966, as amended
New Hampshire State Climate Office

New Hampshire Yankee

National Institute of Environmental Health Sciences
National Incident Management System

National Marine Fisheries Service

National Oceanic and Atmospheric Administration
nitrogen oxide(s)

nitrogen dioxide

Northwest Power and Conservation Council
National Pollutant Discharge Elimination System
National Park Service

Nuclear Regulatory Commission

Natural Resources Conservation Service

National Renewal Energy Laboratory

National Recovery Framework

National Register of Historic Places

Office of Nuclear Reactor Regulation
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NSR
NTTF
NU
NUREG

NWCC
NWF
NYDEC
O,
OCS
ODCM
OPSB
PAB
PAH
Pb
PCC
PCCW
pCi/L
PDS
PGA
PM
PM
PM_ 5
PNNL
PORV
POST
ppb
PPD
ppm
ppt
PRA
PSD
psia
PSNH

Abbreviations and Acronyms

new source review
Near Term Task Force
Northeast Utilities Service Company

NRC technical report designation (Nuclear Regulatory
Commission)

National Wind Coordinating Committee

National Wildlife Federation

New York Department of Environmental Conservation
ozone

outer continental shelf

offsite dose calculation manual

Ohio Power Siting Board

primary auxiliary building

polycyclic aromatic hydrocarbon

lead

primary component cooling

primary component cooling water

picocurie(s) per liter

plant damage state

peak ground acceleration

particulate matter

particulates with diameters less than 10 microns
particulates with diameters less than 2.5 microns
Pacific Northwest National Laboratory
power-operated relief valve

Parliamentary Office of Science and Technology
part(s) per billion

Presidential Policy Directive

part(s) per million

part(s) per thousand

probabilistic risk assessment

prevention of significant deterioration

per square inch absolute

Public Service Company of New Hampshire
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Abbreviations and Acronyms

PV photovoltaic

PWR pressurized water reactor

RAI request for additional information

RC release category

RCP reactor coolant pump

RCRA Resource Conservation and Recovery Act of 1976, as amended
RCS reactor coolant system

REMP Radiological Environmental Monitoring Program
RGGI Regional Greenhouse Gas Initiative

RHR residual heat removal

ROI region of influence

ROP Reactor Oversight Process

ROW right of way

RPC replacement power costs

RPS renewable portfolio standards

RRW risk reduction worth

RSA revised statutes annotated

RSCS Radiation Safety and Control Services, Inc.
RSP remote shutdown panel

RWST reactor water storage tank

SAAQS State Ambient Air Quality Standards
SAMA severe accident mitigation alternative
SAMG severe accident mitigation guideline

SAPL Seacoast Anti-Pollution League

SAR Safety Analysis Report

SBO station blackout

SBOMS Station Blackout Mitigation Strategies
SCR selective catalytic reduction

SDWIS Safe Drinking Water Information System
Seabrook Seabrook Station

SEIS supplemental environmental impact statement
SEPS supplemental electrical power system
SER safety evaluation report

SFs sulfur hexafluoride

SFP spent fuel pool
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SG
SGTR
SHPO
SI
SLOCA
SNL
SO,
SO,
SQG
SR
SRP
STG
SUFP
Sv

SwW
SWGR
SWPPP
SWS
TAC
TDAFW
TDEFW
TE
TIBL
TMDL
TRO
U.S.C.
UCS
UFSAR
us
USACE
USCB
USDA
USDE
USDOD

steam generator

steam generator tube rupture
State Historic Preservation Officer
safety injection

small break LOCA

Sandia National Laboratory

sulfur dioxide

sulfur oxide(s)

small quantity generator

State Route

standard review plan

steam turbine generator

start up feed pump

sievert

service water

switchgear

Stormwater Pollution Prevention Plan
service water system

Technical Assignment Control
turbine-driven auxiliary feedwater
turbine-driven emergency feedwater
temperature element

thermal internal boundary layer
Total Maximum Daily Load

total residual oxidant

United States Code

Union of Concerned Scientists
updated final safety analysis report
U.S. Route

U.S. Army Corps of Engineers
U.S. Census Bureau

U.S. Department of Agriculture
U.S. Department of Education

U.S. Department of Defense
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Abbreviations and Acronyms

USGCRP
USGS
VOC
W/m?
WCR
WEC
WOE
WOG
WPCP
WTS
YOY

yr

U.S. Global Change Research Program
U.S. Geological Survey
volatile organic compound
watts per square meter
Waste Confidence rule

wave energy conversion
weight-of-evidence
Westinghouse Owner's Group
water pollution control plant
water treatment system
young-of-the-year

year
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1.0 PURPOSE AND NEED FOR ACTION

Under the U.S. Nuclear Regulatory Commission’s (NRC’s) environmental protection regulations
in Title 10, Part 51, of the Code of Federal Regulations (10 CFR Part 51), “Environmental
protection regulations for domestic licensing and related regulatory functions,” which implement
the National Environmental Policy Act (NEPA) (42 U.S.C. 4321 et seq.), renewal of a nuclear
power plant operating license requires the preparation of an environmental impact statement.

The Atomic Energy Act of 1954 (42 U.S.C. 2011 et seq.) originally specified that licenses for
commercial power reactors be granted for up to 40 years with an option to renew. The 40-year
licensing period was based on economic and antitrust considerations rather than on technical
limitations of the nuclear facility.

The decision to seek a license renewal rests entirely with nuclear power facility owners and,
typically, is based on the facility’s economic viability and the investment necessary to continue
to meet NRC safety and environmental requirements. The NRC makes the decision to grant or
deny license renewal based on whether the applicant has demonstrated that the environmental
and safety requirements in the agency’s regulations can be met during the period of extended
operation.

1.1 Proposed Federal Action

NextEra Energy Seabrook, LLC (NextEra) initiated the proposed Federal action by submitting
an application for license renewal for Seabrook Station (Seabrook), for which the existing
license, NPF-86, expires on March 15, 2030. The NRC’s Federal action is the decision whether
to renew the license for an additional 20 years.

1.2 Purpose and Need for the Proposed Federal Action

The purpose and need for the proposed action (issuance of a renewed license) is to provide

an option that allows for baseload power generation capability beyond the term of the current
nuclear power plant operating license to meet future system generating needs. Such needs
may be determined by other energy-planning decision makers, such as State, utility, and, where
authorized, Federal agencies (other than NRC). This definition of purpose and need reflects the
NRC'’s recognition that, unless there are findings in the safety review required by the Atomic
Energy Act or findings in the NEPA environmental analysis that would lead the NRC to reject

a license renewal application (LRA), the NRC does not have a role in the energy-planning
decisions of whether a particular nuclear power plant should continue to operate.

If the renewed license is issued, the appropriate energy-planning decision makers, along with
NextEra, will ultimately decide if the plant will continue to operate based on factors such as the
need for power. If the operating license is not renewed, then the facility must be shut down on
or before the expiration date of the current operating license, March 15, 2030.

1.3 Major Environmental Review Milestones
NextEra submitted an Environmental Report (ER) (NextEra 2010a) as part of its LRA
(NextEra 2010) in May 2010. After reviewing the application and the ER for sufficiency, the

NRC staff published a Notice of Acceptance and Opportunity for Hearing in the Federal Register
(75 FR 42462) on July 21, 2010. The NRC published another notice in the Federal Register,
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also on July 21, 2010, on its intent to conduct scoping, thereby beginning the 60-day
scoping period.

The agency held two public scoping meetings on August 19, 2010, in Hampton, NH. The

NRC report entitled, “Environmental Impact Statement Scoping Process Summary Report for
Seabrook Station,” dated March 2011, presents the comments received during the scoping
process (NRC 2011). Appendix A to this Supplemental Environmental Impact Statement (SEIS)
presents the comments considered to be within the scope of the environmental license renewal
review and the associated NRC responses.

To independently verify information provided in the ER, the NRC staff conducted a site audit at
Seabrook in October 2010. During the site audit, NRC staff met with plant personnel; reviewed
specific documentation; toured the facility; and met with interested Federal, State, and local
agencies. The NRC report entitled, “Summary of Site Audit Related to the Review of the
License Renewal Application for Seabrook Station, Unit 1 (Technical Assignment Control
(TAC) No. ME3959),” dated November 10, 2010, summarizes the site audit and the attendees
(NRC 2011b).

Figure 1-1 shows the major milestones in the review of the SEIS. Upon completion of the
scoping period and site audit, the NRC staff compiled its finding in a draft SEIS. This document
was made available for public comment for 75 days. During this time, the NRC staff hosted
public meetings and collected public comments. Based on the information gathered, the NRC
staff amended the draft SEIS findings as necessary and then published this final SEIS.

Figure 1-1. Environmental Review Process

The process provides opportunities for public involvement.

Application Submitted
to NRC

v

Review Application

v *
< *Scoping Process > Environmental Site Audit

Draft SEIS Issued <

v
< *Draft SEIS Process >

v

Final SEIS Issued

v

[ NRC Decision ]

*Opportunity for Public Involvement

Subsequent to the issuance of the draft SEIS in 2011, NextEra notified the NRC of significant
changes that were made to the severe accident mitigation alternatives (SAMA) analysis related
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to the Seabrook LRA (NextEra 2012). Specifically, NextEra identified many changes to its
SAMA analysis, based on various plant and probabilistic risk assessment (PRA) model
changes, that were sufficiently different from what was published in the NRC staff’'s August 2011
draft SEIS to warrant the issuance of this supplement. In response, the NRC staff prepared a
supplement to the draft SEIS in accordance with 10 CFR 51.72(a)(2) and (b), which addressed
preparation of a supplement to an environmental impact statement for proposed actions that
have not been taken, under the following conditions:

e There are significant new circumstances or information relevant to
environmental concerns and bearing on the proposed action or its impacts.

e |tis the opinion of the NRC staff that preparation of a supplement will further
the purposes of NEPA.

This final SEIS incorporates the draft SEIS, the comments submitted on the draft SEIS,
the supplement to the draft SEIS, and the comments submitted on the supplement.

The NRC has established a license renewal process that can be completed in a reasonable
period of time with clear requirements to assure safe plant operation for up to an additional

20 years of plant life. The safety review is conducted simultaneously with the environmental
review. The NRC staff documents the findings of the safety review in a safety evaluation report
(SER). The NRC considers the findings in both the SEIS and the SER in its decision to either
grant or deny the issuance of a renewed license.

1.4 Generic Environmental Impact Statement

The NRC performed a generic assessment of the environmental impacts associated with
license renewal to improve the efficiency of the license renewal process. The Generic
Environmental Impact Statement for License Renewal of Nuclear Power Plants (GEIS),
NUREG-1437, documents the results of the NRC staff’s systematic approach to evaluate the
environmental consequences of renewing the licenses of individual nuclear power plants and
operating them for an additional 20 years (NRC 1996, 1999). NRC staff analyzed in detail and
resolved those environmental issues that could be resolved generically in the GEIS. The GEIS
was originally issued in 1996, an Addendum 1 to the GEIS was issued in 1999, and a revision to
the GEIS was issued in 2013.

On June 20, 2013, the NRC published a final rule (78 FR 37282) revising 10 CFR Part 51,
“Environmental protection regulations for domestic licensing and related regulatory functions.”
The final rule updates the potential environmental impacts associated with the renewal of an
operating license for a nuclear power reactor for an additional 20 years. The 2013 revised
GEIS, which updates the 1996 GEIS, provides the technical basis for the final rule. The revised
GEIS specifically supports the revised list of National Environmental Policy Act (NEPA) issues
and associated environmental impact findings for license renewal contained in Table B-1 in
Appendix B to Subpart A of the revised 10 CFR Part 51. The 2013 rule revised the previous
rule to consolidate similar Category 1 and 2 issues; changed some Category 2 issues into
Category 1 issues; and added new Category 1 and 2 issues.

The 2013 rule became effective July 22, 2013, after publication in the Federal Register.
Compliance by license renewal applicants is not required until June 20, 2014 (i.e., license
renewal applications submitted later than 1 year after publication must be compliant with the
new rule). Nevertheless, under NEPA, the NRC must now consider and analyze—in its license
renewal Supplemental Environmental Impact Statement (SEIS)—the potential significant
impacts described by the revised rule’s new Category 2 issues and, to the extent there is any
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new and significant information, the potential significant impacts described by the revised rule’s
new Category 1 issues.

Hereafter in this SEIS, general references to the GEIS, without stipulation, are inclusive of the
1996 and 1999 GEIS. Information and findings specific to the June 2013, final rule and GEIS,
are clearly identified.

The GEIS establishes separate environmental impact issues for the NRC staff to independently
verify. Of these issues, the NRC staff determined that some generic issues are generic to all
plants (Category 1). Other issues do not lend themselves to generic consideration (Category 2
or uncategorized). The staff evaluated these issues on a site-specific basis in the SEIS.
Appendix B to Subpart A of 10 CFR 51 provides a summary of the staff findings in the GEIS.

In addition, on August 26, 2014, the Commission approved a revised rule at 10 CFR 51.23
(Continued Storage Rule) and associated Generic Environmental Impact Statement for
Continued Storage of Spent Nuclear Fuel (NUREG-2157, NRC 2014). Subsequently, on
September 19, 2014, the NRC published the revised rule (79 FR 56238) in the Federal Register
along with NUREG-2157 (79 FR 56263). The NRC staff has addressed the impacts from the
Continued Storage Rule in Chapter 6.1, The Uranium Fuel Cycle, of this SEIS.

For each potential environmental issue, the GEIS does the following:
e describes the activity that affects the environment,
¢ identifies the population or resource that is affected,

e assesses the nature and magnitude of the impact on the affected population
or resource,

e characterizes the significance of the effect for both beneficial and
adverse effects,

e determines if the results of the analysis apply to all plants, and

e considers if additional mitigation measures would be warranted for impacts
that would have the same significance

level for all plants. - ,, ) )
Significance indicates the importance of likely

The NRC’s standard of significance for environmental impacts and is determined by
impacts was established using the Council on considering two variables: context and intensity.
Environmental Quality (CEQ) terminology for Context is the geographic, biophysical, and social
“significant.” The NRC established three levels context in which the effects will occur.
of significance for potential impacts—SMALL, Intensity refers to the severity of the impact,
MODERATE, and LARGE—as defined below. in whatever context it occurs.

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 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

(Figure 1-2). Issues are assigned a Category 1 or a Category 2 designation. As set forth in the
GEIS, Category 1 issues are those that meet the following criteria:
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e 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.

e 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).

e 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.

Figure 1-2. Environmental Issues Evaluated During License Renewal

In the GEIS, 92 issues were evaluated.
A site-specific analysis is required for 23 of those 92 issues.

~

Environmental Issue related to
nuclear power plant operation
/ \ Process
used
Environmental Environmental to analyze
impacts same impacts differ and
at all sites across sites .
. categorize
‘/ \’ issues in
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information information in the GEIS
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[ Site-specific analysis J issues for
each SEIS
Adopt conclusions Y
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For generic issues (Category 1), no additional site-specific analysis is required in the SEIS
unless new and significant information is identified. Chapter 4 of this report presents the
process for identifying new and significant information. Site-specific issues (Category 2) are
those that do not meet one or more of the criteria of Category 1 issues; therefore, additional
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site-specific review for these issues in required. The SEIS presents the results of those
site-specific reviews.

On June 20, 2013, the NRC published a final rule (NRC 2013a) revising its environmental
protection regulation, 10 CFR Part 51, “Environmental protection regulations for domestic
licensing and related regulatory functions.”

Specifically, the final rule updates the potential environmental impacts associated with the
renewal of an operating license for a nuclear power reactor for an additional 20 years. A
revised GEIS (NRC 2013b), which updates the 1996 GEIS, provides the technical basis for

the final rule. The revised GEIS specifically supports the revised list of NEPA issues and
associated environmental impact findings for license renewal contained in Table B-1 in
Appendix B to Subpart A of the revised 10 CFR Part 51. The revised GEIS and final rule reflect
lessons learned and knowledge gained during previous license renewal environmental reviews.
In addition, public comments received on the draft revised GEIS and rule and during previous
license renewal environmental reviews were re-examined to validate existing environmental
issues and identify new ones.

The final rule identifies 78 environmental impact issues, of which 17 will require plant-specific
analysis. The final rule consolidates similar Category 1 and 2 issues, changes some Category 2
issues into Category 1 issues, and consolidates some of those issues with existing Category 1
issues. The final rule also adds new Category 1 and 2 issues. The new Category 1 issues
include geology and soils, exposure of terrestrial organisms to radionuclides, exposure of
aquatic organisms to radionuclides, human health impact from chemicals, and physical
occupational hazards. Radionuclides released to groundwater, effects on terrestrial resources
(non-cooling system impacts), minority and low-income populations (i.e., environmental justice),
and cumulative impacts were added as new Category 2 issues.

The final rule became effective 30 days after publication in the Federal Register. Compliance
by license renewal applicants is not required until 1 year from the date of publication

(i.e., license renewal ERs submitted later than 1 year after publication must be compliant with
the new rule). Nevertheless, under NEPA, the NRC must now consider and analyze, in its
license renewal SEISs, the potential significant impacts described by the final rule’s new
Category 2 issues and, to the extent there is any new and significant information, the potential
significant impacts described by the final rule’s new Category 1 issues.

1.5 Supplemental Environmental Impact Statement

This SEIS presents an analysis that considers the environmental effects of the continued
operation of Seabrook, alternatives to license renewal, and mitigation measures for minimizing
adverse environmental impacts. Chapter 8 contains analysis and comparison of the potential
environmental impacts from alternatives, and Chapter 9 presents the recommendation to the
Commission as to whether or not the environmental impacts of license renewal are so great to
deny the option of license renewal for energy-planning decision makers.

In the preparation of this SEIS for Seabrook, the NRC staff conducted the following activities:
o reviewed the information provided in the NextEra ER;
e consulted with other Federal, State, and local agencies;
e conducted an independent review of the issues during the site audit; and

e considered the public comments received during the scoping process.
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New information can be identified from many New and significant information either identifies

sources, including the applicant, the NRC, other a significant environmental issue that was not
agencies, or public comments. If a new issue is covered in the GEIS or was not considered in the
revealed, it is first analyzed to determine if it is analysis in the GEIS and leads to an impact

finding that is different from the finding presented

within the scope of the license renewal in the GEIS.

evaluation. Ifitis not addressed in the GEIS, the

NRC staff determines its significance and documents its analysis in the SEIS.

NextEra submitted its Environmental Report (ER) under NRC’s 1996 rule governing license
renewal environmental reviews (61 FR 28467, June 5, 1996, as amended), as codified in NRC’s
environmental protection regulation, 10 CFR Part 51. The 1996 GEIS (NRC 1996) and
Addendum 1 to the GEIS (NRC 1999) provided the technical basis for the list of NEPA issues
and associated environmental impact findings for license renewal contained in Table B-1 in
Appendix B to Subpart A of 10 CFR Part 51. For Seabrook, the NRC staff initiated its
environmental review in accordance with the 1996 rule and GEIS (NRC 1996, 1999) and
documented its findings in Chapter 4 of this SEIS.

As described in Section 1.4, the NRC published a final rule (78 FR 37282, June 20, 2013)
revising 10 CFR Part 51, including the list of NEPA issues and findings in Table B-1 of

10 CFR Part 51. Under NEPA, the NRC must now consider and analyze in this SEIS the
potential significant impacts described by the final rule’s new Category 2 issues and, to the
extent there is any new and significant information, the potential significant impacts described
by the final rule’s new Category 1 issues. The new Category 1 issues include geology and
soils, exposure of terrestrial organisms to radionuclides, exposure of aquatic organisms to
radionuclides, human health impact from chemicals, and physical occupational hazards.
Radionuclides released to groundwater, effects on terrestrial resources (non-cooling system
impacts), minority and low-income populations (i.e., environmental justice), and cumulative
impacts were added as new Category 2 issues. These new issues are also analyzed in
Chapter 4 of this SEIS. Hereafter in this SEIS, general references to the “GEIS,” without
stipulation, are inclusive of the 1996 and 1999 GEIS (NRC 1996, 1999). Information and
findings specific to the June 2013 final rule (78 FR 37282) (NRC 2013a) or the June 2013
GEIS (NRC 2013b) or both are appropriately referenced as such.

1.6 Cooperating Agencies

During the scoping process, no Federal, State, or local agencies were identified as cooperating
agencies in the preparation of this SEIS.

1.7 Consultations

The Endangered Species Act of 1973, as amended; the Magnuson-Stevens Fisheries
Conservation and Management Act of 1996, as amended; and the National Historic
Preservation Act of 1966 require that Federal agencies consult with applicable State and
Federal agencies and groups before taking action that may affect endangered species,
fisheries, or historic and archaeological resources, respectively. Below are the agencies and
groups with whom the NRC consulted; Appendix D to this report includes copies of
consultation documents.

¢ Advisory Council on Historic Preservation (ACHP);

e Massachusetts Historical Commission;
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National Marine Fisheries Service (NMFS), Northeast Regional Office,
Gloucester, MA;

New Hampshire Department of Environmental Services (NHDES);

New Hampshire Division of Historical Resources (NHDHR);

New Hampshire Natural Heritage Bureau (NHNHB);

New Hampshire Fish & Game Department (NHFGD); and

U.S. Fish and Wildlife Service (FWS), Northeast Regional Office, Hadley, MA.

1.8 Correspondence

During the course of the environmental review, the NRC staff contacted the following Federal,
State, regional, local, and tribal agencies. Appendix E to this report contains a chronological list
of all documents sent and received during the environmental review.

Abenaki Nation of Missisquoi;

Abenaki Nation of New Hampshire;

ACHP;

Bureau of Indian Affairs, Eastern Regional Office, Nashville, TN;
Cowasuck Band of Pennacook-Abenaki People;
Massachusetts Division of Fisheries and Wildlife;
Massachusetts Historical Commission;

NMFS, Northeast Regional Office, Gloucester, MA;
NHDES;

NHDHR;

New Hampshire Natural Heritage Bureau;

FWS, Northeast Regional Office, Hadley, MA; and
Wampanoag Tribe of Gay Head-Aquinnah.

A list of persons who received a copy of the draft SEIS and the supplement to the draft SEIS is
provided in Chapter 11.

1.9 Status of Compliance

NextEra is responsible for complying with all NRC regulations and other applicable Federal,
State, and local requirements. Appendix H to the GEIS describes some of the major Federal
statutes. Table 1-1 lists the permits and licenses issued by Federal, State, and local authorities
for activities at Seabrook.
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Table 1-1. Licenses and Permits

Existing environmental authorizations for Seabrook operations.

Permit Number Dates Responsible Agency
Operating License NPF-86 Issued: 3/15/1990 NRC

Expires: 3/15/2030
National Pollutant Discharge NH0020338 Issued: 4/1/2002 EPA, in timely renewal
Elimination System Expired: 4/1/2007
(NPDES) Permit Renewal application

submitted:

9/25/2006
NPDES Storm Water Notice of Intent Issued: 9/29/2008 EPA

Multi-Sector General Permit  Number NHRO5A729 Expires: 9/29/2013
for Industrial Activities

Hazardous Materials 061112 008 003UW Issued: 6/12/2012  U.S. Department
Certificate of Registration Expires: 6/30/2015 of Transportation
Permit to Discharge SEA1003 Issued: 5/30/2014  Town of Seabrook
Expires: 5/29/2014
Title V General Permit GSP-EG-0398 Issued: 1/31/2014  NHDES, Air
Expires: 4/30/2015 Resources Division
Title V Operating Permit TV-0017 Issued: 7/25/2013 NHDES, Air
Expires: 7/31/2018 Resources Division
Hazardous Waste DES-HW-LP-2014- Issued: 5/8/2014 NHDES, Waste
Limited Permit 06 Expires: 5/8/2019 Management Division
Aboveground Storage Facility ID#930908A Issued: 12/24/2007 NHDES, Waste
Tank Registration Expires: N/A Management Division
Permit to Display Finfish MFD 1402 Issued: 1/1/2014 NHFGD
and Invertebrates Expires: 12/31/2015
Registration to Transport FP-S-113014 Issued: 10/22/2012 Virginia Department of
Radioactive Material Expires: 11/30/2014 Emergency Management
License to Deliver T-NH001-L14 Issued: 1/14/2014  Tennessee Department of
Radioactive Material Expires: 12/31/2014 Environment & Conservation
Permit to Deliver 0111000045 Issued: 3/38/2014  Utah Department of
Radioactive Material Expires: 4/30/2015 Environmental Quality
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2.0 AFFECTED ENVIRONMENT

Seabrook Station (Seabrook) is located in the Town of Seabrook, Rockingham County, NH,

2 miles (mi) (3.2 kilometers (km)) west of the Atlantic Ocean. Seabrook is approximately 2 mi
(3.2 km) north of the Massachusetts state line, 15 mi (24 km) south of the Maine state line, and
10 mi (16 km) south of Portsmouth, NH. There are two metropolitan areas within 50 mi (80 km)
of the site: Manchester, NH (31 mi (50 km) west-northwest) and Boston, MA (41 mi (66 km)
south-southwest). Figure 2—1 and Figure 2-2 present the 6-mi (10-km) and 50-mi (80-km)
vicinity maps, respectively.

Because existing conditions are partially the result of past construction and operation at the
plant, the impacts of these past and ongoing actions, and how they have shaped the
environment, are presented in this chapter. Section 2.1 describes the facility and its operation;
Section 2.2 discusses the affected environment; and Section 2.3 describes related Federal and
State activities near the site.

2.1 Facility Description

The Seabrook site spans 889 acres (ac) (360 hectare (ha)) on a peninsula bordered by Browns
River, Hunts Island Creek, and estuarine marshlands. Seabrook is divided into two lots. Lot 1
is owned by the joint owners of Seabrook and encompasses approximately 109 ac (44 ha).

This is where most of the operating facility is located and is mostly developed. Site structures
include the Unit 1 containment building, primary auxiliary building (PAB), fuel storage building,
waste processing building, control and diesel generator building, turbine building, administration
and service building, ocean intake and discharge structures, circulating water pump house, and
service water pump house (NextEra 2010a). The original construction plans called for two
identical units at Seabrook; however, construction on Unit 2 was halted prior to completion. The
remaining Unit 2 buildings are now used primarily for storage.

Lot 2 is owned by NextEra Energy Seabrook, LLC (NextEra) and is approximately 780 ac

(316 ha) and is also the exclusion area. Lot 2 is mainly an open tidal marsh area with fabricated
linear drainage ditches and tidal creeks. This area is made available for wildlife resources
(NextEra 2010a). Figure 2—3 provides a general layout of Seabrook.

2.1.1 Reactor and Containment Systems

Seabrook Unit 1 is a nuclear-powered steam electric generating facility that began commercial
operation on August 19, 1990. Though NextEra initially planned for two units at Seabrook,
NextEra cancelled construction of Unit 2 in 1984. NextEra has no plans to complete Unit 2 in
the future. Seabrook Unit 1 is powered by a Westinghouse pressurized water reactor (PWR).
Westinghouse Electric Company supplied the nuclear steam supply system, and General
Electric Company supplied the turbine generator. The nuclear steam supply system at
Seabrook is a four-loop PWR. The reactor core heats up water, which is then pumped to four
U-tube heat exchangers—known as steam generators (SGs)—where the heat boils the water
on the shell-side into steam. After drying, the steam travels to the turbines. The steam yields
its energy to turn the turbines, which connect to the electrical generator.
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Figure 2—1. Location of Seabrook, 6-mi (10-km) Region

Legend
*hhwh.ll.l‘lnﬂ +

« Sabscted Cllss
e-wils @ a8 1 a
il — —

=== Primary Road
— Spcondary and Connecting Road
E)state Boundary

) Seabrook Station Property Boundary

© \ater
B Urbar Arsa

Source: (NextEra, 2010a)

2-2




Affected Environment

Figure 2-2. Location of Seabrook, 50-mi (80-km) Region
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Figure 2-3. Seabrook Site Boundary And Facility Layout
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‘ The reactor, SGs, and related systems are enclosed in a double containment, which is
comprised of a containment structure and a containment enclosure. The double containment is
designed to prevent uncontrolled emissions of radioactivity to the environment. The

‘ containment structure is a reinforced concrete cylinder with a slab base and hemispherical
dome. A carbon steel liner is attached to the inside face of the concrete shell of the
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containment structure and ensures a high degree of leak tightness. In addition, the 3.6-foot (ft) |
(1.1-meter (m)) thick concrete walls serve as a radiation shield for both normal and accident
conditions (NextEra 2010a). The containment structure is surrounded by the containment
enclosure which is a reinforced concrete, cylindrical containment enclosure, that is designed to
entrap, filter, and then discharge any leakage from the containment structure to the atmosphere
through charcoal filters (NextEra 2010).

Seabrook fuel for the reactor core consists of low-enriched (less than 5 percent by weight)
uranium-235. Fuel design is such that individual rod average burnup (burnup averaged over the
length of the fuel rod) will not exceed 62,000 megawatt days (MWd) per metric ton uranium
(MTU). Unit 1 originally produced a reactor core power of 3,411 megawatts-thermal (MW}1).

The reactor core power was increased in 2005 to 3,587 MWt and then again in 2006 to the
plant’s current output of 3,648 MWt. The original design net electrical capacity was

1,198 megawatts-electric (MWe), which was increased to 1,221 MWe in 2005 and then to

1,245 MWe in 2006 (NextEra 2010a).

2.1.2 Radioactive Waste Management

The radioactive waste systems collect, treat, and dispose of radioactive and potentially
radioactive wastes that are byproducts of Seabrook operations. The byproducts are activation
products resulting from the irradiation of reactor water and impurities within the reactor water
(principally metallic corrosion products) and fission products, resulting from defective fuel
cladding or uranium contamination within the reactor coolant system. Operating procedures for
the radioactive waste system ensure that radioactive wastes are safely processed and
discharged from Seabrook. The systems are designed and operated to assure that the
quantities of radioactive materials released from Seabrook are as low as is reasonably
achievable (ALARA) and within the dose standards set forth in Title 10, Part 20 of the Code of
Federal Regulations (10 CFR Part 20), “Standards for protection against radiation,” and

10 CFR Part 50, “Domestic licensing of production and utilization facilities.” The Seabrook
Offsite Dose Calculation Manual (ODCM) contains the methods and parameters used to
calculate offsite doses resulting from radioactive effluents. These methods are used to ensure
that radioactive material discharged from Seabrook meets regulatory dose standards.

Radioactive wastes resulting from Seabrook operations are classified as liquid, gaseous, and
solid. Radioactive wastes generated by Seabrook operations are collected and processed to
meet applicable requirements. The design and operational objectives of the radioactive waste
management systems are to limit the release of radioactive effluents from Seabrook during
normal operation and anticipated operational occurrences (NextEra 2010a).

Reactor fuel that has exhausted a certain percentage of its fissile uranium content is referred to
as spent fuel. Spent fuel assemblies are removed from the reactor core and replaced with fresh
fuel assemblies during routine refueling outages, typically every 18 months. Spent nuclear fuel
from the reactor is stored onsite in a spent fuel pool (SFP) and a dry fuel storage facility. The
dry fuel storage facility is licensed in accordance with 10 CFR Part 72 (NextEra 2010a).

Storage of radioactive materials is regulated by the U.S. Nuclear Regulatory Commission (NRC)
under the Atomic Energy Act of 1954, as amended, and storage of hazardous wastes is
regulated by the U.S. Environmental Protection Agency (EPA) under the Resource
Conservation and Recovery Act of 1976 (RCRA).

Systems used at Seabrook to process liquid, gaseous, and solid radioactive wastes are
described in the following sections.
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2.1.2.1 Radioactive Liquid Waste System

The Seabrook liquid waste system collects, segregates, stores, and disposes of radioactive
liquid waste. This system is designed to reduce radioactive materials in liquid effluents to levels
that are ALARA and reduce the volume of waste through recycling. The system collects and
transports non-corrosive, radioactive, or potentially radioactive liquid wastes from equipment
and floor drains to be processed using a combination of filtration and demineralization

(NextEra 2010a).

All liquid radwaste process systems end in either a sample or distillate tank. Liquid wastes are
processed on a batch basis so that each treated batch can be sampled. Depending on the
sample results, the waste is either reprocessed or returned to the condensate storage tanks for
reuse in Seabrook. Once the liquid waste is processed, it is evaluated to meet discharge limit
requirements and then released to the Atlantic Ocean via the station’s NPDES-permitted
discharge transition structure. Radioactive effluent releases require positive operator action, are
continuously monitored, and can be automatically terminated in the event of a high radiation
alarm or a power failure.

Any solid wastes generated as a byproduct of the liquid waste processing system are packaged
for offsite shipment. Evaporators were installed for use in the liquid waste processing system
but then were never used. (NextEra 2010a)

2.1.2.2 Radioactive Gaseous Waste System

Gaseous waste management systems process and control the release of gaseous radioactive
effluents to the atmosphere. The purpose of the radioactive gaseous waste system is to collect
and process radioactive and potentially radioactive waste gas. This system also limits the
release of gaseous activity so that personnel exposure and activity releases, in restricted and
unrestricted areas, are ALARA. The radioactive gaseous waste system is used to reduce
radioactive materials in gaseous effluents before discharge to meet the dose limits in

10 CFR Part 20 and the dose design objectives in Appendix | to 10 CFR Part 50. Offgases from
the main condenser are the major source of gaseous radioactive waste. Other radioactive gas
sources collected by the system include leakage from steam piping and equipment in the
reactor building, turbine generator building, and radwaste building.

Before release into the environment through the PAB normal ventilation cleanup exhaust unit,
the gas is passed through charcoal and particulate filtration media. Seabrook discharges
gaseous waste in accordance with the procedures and methods described in the ODCM so that
exposure to persons offsite are ALARA and do not exceed limits specified in 10 CFR Part 20
and Appendix | to 10 CFR Part 50.

2.1.2.3 Radioactive Solid Waste Processing Systems

Seabrook’s solid waste management system is designed to safely collect, process, package,
store, and prepare radioactive wet and dry solid waste materials generated by plant operations
for shipment to an offsite waste processor for disposal at a licensed burial facility. The system
is designed to process waste while maintaining occupational exposure at ALARA. To ensure
compliance with applicable regulations in 10 CFR Parts 20, 61, and 71, characterization,
classification, processing, waste storage, handling, and transportation of solid wastes are
controlled by the Process Control Program.

Due to differences in radioactivity or contamination levels of the many wastes, various methods
are employed for processing and packaging. The disposition of a particular item of waste is
determined by its radiation level, type, presence of hazardous material, and the availability of
disposal space. The wet solid wastes system transfers resins from sluice tanks to liners to then
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be packaged for offsite shipment. Solid dry active wastes—such as contaminated paper,
plastic, wood, metals, and spent resin—may be processed by compaction in either boxes or
cargo containers. During compaction, the airflow in the vicinity of the compactor is directed by
the compactor exhaust fan through a high-efficiency particulate filter before it is discharged.
Large or highly radioactive components and equipment, that have been contaminated during
reactor operation and that are not amenable to compaction, are handled either by qualified plant
personnel or by outside contractors specializing in radioactive materials handling, and the
components and equipment are packaged in shipping containers for transportation offsite. Solid
radioactive wastes are packaged and shipped from Seabrook in containers that meet the
requirements established by the U.S. Department of Transportation and by the NRC.

Seabrook also generates small quantities of low-level mixed waste—waste that exhibits
hazardous characteristics and contains low levels of radioactivity. The plant generates
approximately 1 gallon (gal) per year of mixed waste as a byproduct of oil and grease analyses.
Seabrook is classified as a Federal Small Quantity Generator (SQG) of Hazardous Waste and is
not permitted for mixed waste storage; the mixed waste is collected and sent to a licensed
facility for processing and disposal within 90 days. Some unique plant maintenance events,
such as SG cleaning, can generate a larger amount of mixed waste. During the 2009 refueling
outage, for example, 40 tons of mixed waste was generated during chemical cleaning of the
SGs, a process that may be performed in future outages. Any additional mixed waste resulting
from this process will be collected and sent to a licensed processor within 90 days.

Class A waste is collected, sorted, packaged, and shipped offsite to the Clive, UT, disposal
facility—a licensed radioactive waste landfill—for further processing. Seabrook currently ships
Class B and C waste to Studsvik, a waste processing facility in Erwin, TN. Studsvik processes
this waste and then, through a State of Tennessee-licensed attribution model, is allowed to take
title of Seabrook’s wastes. After processing and taking title of the wastes, Studsvik then sends
the material to Waste Control Specialists in Andrews County, TX, for long-term storage and |
disposal. Seabrook has an existing contract with Studsvik to process its Class B and C waste in
this manner; however, should this contract expire, Seabrook would potentially need to store its
Class B and C waste onsite.

Onsite, NextEra estimates that it has sufficient capacity to store Class B and C waste in its
waste processing building for approximately 7 years. If NextEra were unable to find a
replacement processing and disposal facility for Studsvik, 7 years of onsite storage capacity
would provide a sufficient buffer, allowing enough time to design, site, and install a Class B and
C waste storage facility onsite. If such a facility were required in the future, it would need to
meet any relevant State and Federal licensing requirements, and the potential environmental
impacts of the construction and operation of the facility would be evaluated at that time.

NextEra currently has contracts in place for processing and disposal of its Class A, B, and C
wastes—and because it has a sufficient amount of storage onsite—Seabrook would be able to
safely handle and store its radioactive waste during the term of license renewal.

2.1.3 Nonradiological Waste Management

Seabrook generates nonradioactive wastes as part of routine plant maintenance, cleaning
activities, and plant operations. RCRA waste regulations governing the disposal of solid and
hazardous waste are contained in 40 CFR Parts 239-299. In addition, 40 CFR Parts 239-259
contain regulations for solid (nonhazardous) waste, and 40 CFR Parts 260-279 contain
regulations for hazardous waste. RCRA Subtitle C establishes a system for controlling
hazardous waste from “cradle to grave,” and RCRA Subtitle D encourages States to develop
comprehensive plans to manage nonhazardous solid waste and mandates minimum
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technological standards for municipal solid waste landfills. New Hampshire State RCRA
regulations are administered by the New Hampshire Department of Environmental Services
(NHDES) and address the identification, generation, minimization, transportation, and final
treatment, storage, or disposal of hazardous and nonhazardous waste.

2.1.3.1 Nonradioactive Waste Streams

Seabrook generates solid waste, defined by the RCRA, as part of routine plant maintenance,
cleaning activities, and plant operations. New Hampshire is part of EPA Region 1 and its Solid
Waste Program. In 1991, the EPA authorized NHDES to administer portions of the RCRA
Program in the State of New Hampshire that are incorporated into Env-Wm 100-1100 of the
New Hampshire Code of Administrative Rules.

The EPA classifies certain nonradioactive wastes as hazardous based on characteristics
including ignitability, corrosivity, reactivity, or toxicity (hazardous wastes are listed in

40 CFR Part 261). State-level regulators may add wastes to the EPA’s list of hazardous
wastes. RCRA supplies standards for the treatment, storage, and disposal of hazardous waste
for hazardous waste generators (regulations are available in 40 CFR Part 262).

The EPA recognizes the following main types of the hazardous waste generators
(40 CFR 260.10) based on the quantity of the hazardous waste produced:

¢ large quantity generators that generate 2,200 pounds (Ib) (1,000 kilograms
(kg)) per month or more of hazardous waste, more than 2.2 Ib (1 kg) per
month of acutely hazardous waste, or more than 220 Ib (100 kg) per month of
acute spill residue or soil;

e SQGs that generate more than 220 Ib (100 kg) but less than 2,200 Ib
(1,000 kg) of hazardous waste per month; and

e conditionally exempt small quantity generators that generate 220 Ib (100 kg)
or less per month of hazardous waste, 2.2 Ib (1 kg) or less per month of
acutely hazardous waste, or less than 220 Ib (100 kg) per month of acute spill
residue or soil.

Under NHDES Hazardous Waste rules, Seabrook is classified as a Full Quantity Generator of
hazardous waste in that it generates greater than 100 kg (220 Ib) of hazardous waste in any
single calendar month. Under Federal regulations, Seabrook is an SQG of hazardous waste,
which is greater than 100 kg but less than 1,000 kg in any month. Seabrook’s hazardous
wastes include waste paint, waste solvents, expired laboratory chemicals, and microfilm
processing waste (NextEra 2010a).

The EPA classifies several hazardous wastes as universal wastes; these include batteries,
pesticides, mercury-containing items, and fluorescent lamps. NHDES has incorporated the
EPA’s regulations (40 CFR Part 273) regarding universal wastes in New Hampshire Code of
Administrative Rules Env-Hw 1101. Universal wastes produced by Seabrook are disposed of or
recycled in accordance with NHDES regulations.

Conditions and limitations for wastewater discharge by Seabrook are specified in National
Pollutant Discharge Elimination System (NPDES) Permit No. NH0020338. Radioactive liquid
waste is addressed in Section 2.1.2 of this supplemental environmental impact statement
(SEIS). Section 2.2.4 gives more information about Seabrook NPDES permit and permitted
discharges.

The Emergency Planning and Community Right-to-Know Act (EPCRA) requires applicable
facilities to supply information about hazardous and toxic chemicals to local emergency planning
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authorities and the EPA (42 U.S.C. 11001). On October 17, 2008, the EPA finalized several
changes to the Emergency Planning (Section 302), Emergency Release Notification

(Section 304), and Hazardous Chemical Reporting (Sections 311 and 312) regulations that were
proposed on June 8, 1998 (63 FR 31268). Seabrook is subject to Federal EPCRA reporting
requirements; thus, Seabrook submits an annual Section 312 (Tier Il) report on hazardous
substances to local emergency response agencies.

2.1.3.2 Pollution Prevention and Waste Minimization

Seabrook has waste minimization measures in place, as verified during the Seabrook site visit
conducted by NRC in October 2010. In support of nonradiological waste-minimization efforts,
the EPA’s Office of Prevention and Toxics has established a clearinghouse that supplies
information about waste management and technical and operational approaches to pollution
prevention (EPA 2010f). The EPA clearinghouse can be used as a source for additional
opportunities for waste minimization and pollution prevention at Seabrook, as appropriate.

The EPA also encourages the use of environmental management systems (EMSs) for
organizations to assess and manage the environmental impacts associated with their activities,
products, and services in an efficient and cost-effective manner. The EPA defines an EMS as
“a set of processes and practices that enable an organization to reduce its environmental
impacts and increase its operating efficiency.” EMSs help organizations fully integrate a wide
range of environmental initiatives, establish environmental goals, and create a continuous
monitoring process to help meet those goals. The EPA Office of Solid Waste especially
advocates the use of EMSs at RCRA-regulated facilities to improve environmental performance,
compliance, and pollution prevention (EPA 2010g). The Seabrook EMS is described in

Section 5.0 of the ER.

2.1.4 Plant Operation and Maintenance

Maintenance activities conducted at Seabrook include inspection, testing, and surveillance to
maintain the current licensing basis (CLB) of the facility and to ensure compliance with
environmental and safety requirements. Various programs and activities currently exist at
Seabrook to maintain, inspect, test, and monitor the performance of facility equipment. These
maintenance activities include inspection requirements for reactor vessel materials, boiler and
pressure vessel inservice inspection and testing, the Maintenance Structures Monitoring
Program, and maintenance of water chemistry.

Additional programs include those carried out to meet technical specification surveillance
requirements, those implemented in response to the NRC generic communications, and various
periodic maintenance, testing, and inspection procedures (NextEra 2010a). Certain program
activities are carried out during the operation of the unit, while others are carried out during
scheduled refueling outages. Nuclear power plants must periodically discontinue the production
of electricity for refueling, periodic inservice inspection, and scheduled maintenance. Seabrook
refuels on an 18-month interval (NextEra 2010a).

2.1.5 Power Transmission System

Three 345-kV transmission lines connect Seabrook to the regional electric grid. Two of these
lines are wholly owned and operated by Public Service Company of New Hampshire (PSNH),
and one of the lines is owned and operated by PSNH (in New Hampshire) and National Grid (in
Massachusetts). Unless otherwise noted, the discussion of the power transmission system is
adapted from the Environmental Report (ER) (NextEra 2010a) or information gathered at NRC’s
environmental site audit in October 2010.
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The transmission lines cross through Hillsborough and Rockingham Counties, NH, and Essex
and Middlesex Counties, MA. In total, the transmission lines associated with the operation of

Seabrook span 83 mi (134 km) and comprise approximately 1,759 ac (712 ha) of transmission
line rights-of-way (ROWSs).

Transmission lines considered in-scope for license renewal are those constructed specifically to
connect the facility to the transmission system (10 CFR 51.53(c)(3)(ii)(H)); therefore, the Scobie
Pond Line, the Tewksbury Line, and the Newington Line are considered in-scope for this SEIS
and are discussed below in detail. All three of these transmission lines will remain a permanent
part of the transmission system and will be maintained by PSNH and National Grid, regardless
of Seabrook’s continued operation.

Figure 2—4 is a map of the Seabrook transmission system. Table 2—1 summarizes the
transmission lines. The three transmission lines are as follows:

Scobie Pond Line: This line extends westward for 5 mi (8 km) in a 245- to 255-ft (75- to
78-m)-wide ROW that it shares with the Tewksbury Line. The line then splits off and extends
westward an additional 25 mi (40 km) in a 170-ft (52-m)-wide ROW to the Scobie Pond Station
in Derry, NH. This line spans Rockingham and Hillsborough Counties, NH, and it is owned and
operated by PSNH.

Tewksbury Line: This line extends westward for 5 mi (8 km) in a 245- to 255-ft (75- to
78-m)-wide ROW that it shares with the Scobie Pond Line. The line then splits off and extends
southwestward an additional 35 mi (56 km) in a 170-ft (52-m)-wide ROW to the Tewksbury
Station in Tewksbury, MA. This line spans Rockingham County, NH, and Essex and Middlesex
Counties, MA. PSNH owns and operates the New Hampshire portion of the line, and National
Grid owns and operates the Massachusetts portion of the line.

Newington Line: This line extends northward for 18 mi (29 km) in a 170-ft (52-m)-wide ROW to
the Newington Generating Station in Newington, NH. This line is contained within Rockingham
County, NH, and it is owned and operated by PSNH.

In order to ensure power system reliability and to comply with applicable Federal and State
regulations, PSNH and National Grid maintain transmission line ROWs to prevent physical
interference that could result in short-circuiting. This maintenance generally consists of
removing or cutting tall-growing vegetation under the lines and removing or trimming of any
trees near the edge of the ROWs that could fall on the lines.

Both PSNH and National Grid are required by law to comply with the North American Electric
Reliability Corporation (NERC)'s FAC-003-1, Transmission Vegetative Maintenance Program
(NERC 2006) and the Northeast Power Coordinating Council’s Associated Vegetative
Management Program compliance requirements. FAC-003-1 reliability standards require
transmission owner to maintain a formal transmission Vegetation Management Program that
includes an annual plan specifying each year’s work, to maintain appropriate clearances
between lines and any vegetation, and to report any vegetation-related outages to the
appropriate Regional Reliability Organization. According to NERC’s pubilic listing of
enforcement actions, neither PSNH nor National Grid have had a compliance violation
associated with vegetative maintenance between June 2008’ through the time that the draft
SEIS was published (NERC 2013).

| ' NERC does not have a list of enforcement actions prior to June 2008 available on their public Web site.
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Generally, vegetative maintenance practices target low-growing, early successional habitat and
associated plant species to minimize the intensity of maintenance over time. Specific practices
vary between PSNH and National Grid and are discussed in more detail below.
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Figure 2—4. Seabrook Transmission Line Map
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Source: (NextEra 2010a)
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Table 2-1. Seabrook Transmission Lines

Line Owner kv Approximate ROW width,”” ROW area,
distance, ft (m) ac (ha)
mi (km)
Scobie Pond PSNH 345 30 (48) 170 (52) 667 (270)"
Tewksbury PSNH 345 40 (64) 170 (52) 873 (353)"”
Newington PSNH & National Grid 345 18 (29) 170 (52) 371 (150)

@value given represents the typical width or typical width range along line, though ROW width may vary at intervals
along the length of the line.

®alues given for ROW area are not mutually exclusive because the Scobie Pond and Tewksbury Lines share a 5-mi
(8-km)-long stretch of ROW.

Source: (NextEra 2010a)

Vegetative Maintenance in New Hampshire

The Scobie Pond and Tewksbury Lines, as well as the New Hampshire portion of the Newington
Line, are maintained by PSNH, a subsidiary of Northeast Utilities Service Company (NU).

To identify areas requiring maintenance, PSNH conducts aerial inspections twice per year and
follows up by conducting ground inspections in those areas that are targeted for maintenance
work. PSNH maintains ROWSs on a 4- to 7-year cycle and targets about 15-25 percent of the
total acreage to be maintained in a given year (PSNH 2010). PSNH only selectively hand cuts
or mechanically mows vegetation; PSNH does not spray any herbicides within ROWSs in the
State of New Hampshire. PSNH may spray herbicides selectively in switchyards or other
non-ROW areas only. NU standards also prohibit the use of mechanized vehicles within
designated wetlands and wet areas.

Generally, PSNH’s vegetative maintenance practices encourage the growth of low-growing
native shrub and tree species such as bayberry (Myrica spp.), dogwood (Cornus spp.),
elderberry (Sambucus spp.), hazelnut (Corylus spp.), honeysuckle (Lonicera spp.),
meadowsweet (Filipendula ulmaria), mountain-laurel (Kalmia latifolia), juniper (Juniperus spp.),
spicebush (Lindera spp.), and winterberry (llex verticillata) within the conductor zone. Species
such as alder (Alnus spp.), hornbeam (Carpinus spp.), dogwood, sumac (Rhus spp.), willows
(Salix spp.), and witch-hazel (Hamamelis) are encouraged in the border zone along the edges
of the ROWSs. Additionally, PSNH workers are trained to recognize Federally or State-protected
plant species that may occur in the ROWSs in order to avoid impacts to these species.

PSNH specifically targets the following invasive species for removal when conducting
maintenance: multiflora rose (Rosa multiflora), common buckthorn (Rhamnus cathartica),
glossy buckthorn (Frangula alnus), autumn olive (Elaeagnus umbellate), Russian olive
(Elaeagnus angustifolia), Japanese barberry (Berberis thunbergii), and common barberry
(Berberis vulgaris). PSNH has machine cleaning protocol for workers to follow in areas that
contain invasive species to reduce the likelihood that vegetative maintenance activities would
facilitate the spread of any invasive species.

Within wetlands, PSNH follows the New Hampshire Department of Resources and Economic
Development (NHDRED)'s Best Management Practices Manual for Utility Maintenance In and
Adjacent to Wetlands and Waterbodies in New Hampshire (NHDRED 2010). This document
directs utility companies to avoid wetlands when at all possible, minimize the disturbed area,
preserve low-growing native vegetation, and limit work within wetland areas to the winter
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months when the ground is frozen and dry. The document also describes what types of
equipment create the lowest impact on vegetation and wetland habitat, equipment maintenance
strategies that can reduce the risk of oil or other chemical spills and reduce the spread of
invasive species, and ways to minimize impacts on streams and near stream crossings.

Additionally, PSNH voluntarily follows the American National Standards Institute (ANSI)
guideline document, A300 Standards for Tree Care Operations, which contains guidance and
recommendations for tree care practices including pruning, lightning protection, and integrated
vegetation management.

Vegetative Maintenance in Massachusetts
The Massachusetts portion of the Newington line is maintained by National Grid.

National Grid conducts vegetative maintenance on a 3- to 5-year cycle, following a yearly
operation plan that is approved by the Massachusetts Department of Fish and Game (MDFG)
Division of Fisheries and Wildlife to ensure that practices are not adversely affecting sensitive
species or wetlands. Vegetation is generally targeted for maintenance when it reaches 6—10 ft
(3 m) in height or when growth becomes moderate to high in density. National Grid follows an
integrated vegetation management approach, which combines hand cutting, mechanical
mowing, and selective herbicide application to encourage the long-term establishment of early
successional habitat—characterized by low-growing species—over time. Ideal and encouraged
habitats include wetlands, vernal pools, heaths, barrens, scrub land, fields, and meadows.
Additionally, National Grid workers are regularly briefed on how to recognize Federally or
State-protected plant species that may occur in the ROWs in order to avoid impacts to these
species.

National Grid specifically targets the following invasive species for removal when conducting
maintenance: multiflora rose, Japanese knotweed (Fallopia japonica), oriental bittersweet
(Celastrus orbiculatus), glossy buckthorn, and others that are specified on the U.S. Department
of Agriculture’s (USDA’s) (USDA 2010) list of Massachusetts invasive and noxious weeds.

National Grid does not spray herbicides during moderate to heavy rain, deep snowfall, or within
10 ft (3 m) of wetlands, waterways, or certified vernal pools per Title 333, Part 11 of the Code of
Massachusetts Regulations (333 CMR 11). National Grid also restricts herbicide to limited use
within 100 ft (30.5 m) of wetlands, agricultural areas, and certified vernal pools and limits
application in these areas to once per 12 months. Within State-designated Priority Habitat for
sensitive species, herbicide treatment is prohibited without prior written approval within the
Commonwealth of Massachusetts, per 321 CMR 10.14(12). Additionally, land owners may
request that their land be a “no spray zone” if they maintain the land with compatible
(low-growing) vegetation that will not interfere with any transmission lines or structures.

2.1.6 Cooling and Auxiliary Water Systems

Seabrook uses a once-through cooling system that withdraws water from the Gulf of Maine and
discharges to the Gulf of Maine through a system of tunnels that have been drilled through
ocean bedrock. Unless otherwise cited, the NRC staff drew information about Seabrook’s
cooling and auxiliary water systems from the NPDES Permit (EPA 2002, which is the permit of
record since the NPDES Permit renewal has been under review since September 25, 2006) and
the applicant’'s ER (NextEra 2010a).

Water withdrawn from the Gulf of Maine enters an intake tunnel—Ilocated at a depth of 60 ft
(18.3 m)—and then travels through one of three concrete intake shafts. Each intake shaft
extends upward from the intake tunnel above the bedrock. A velocity cap, which sits on top of
each intake shaft (Figure 2-5), regulates flow and minimizes fish entrapment. The NPDES
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permit limits the intake velocity to 1.0 ft per second (0.3 meters per second (m/s)) (EPA 2002,
which is the permit of record since the NPDES Permit renewal has been under review since
September 25, 2006). In 1999, NextEra modified the intake shafts with additional vertical bars
to help prevent seal entrapment (NMFS 2002).

Figure 2-5. Intake Shafts and Caps at Seabrook
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Source: (ARCADIS et al. 2008)

From the intake shafts, water flows through a 17,000-ft (5,182-m) intake tunnel that was drilled
through the ocean bedrock. The beginning of the intake tunnel is 7,000 ft (2,134 m) from the
Hampton Beach shoreline. The tunnel descends at a 0.5-percent grade from the bottom of the
intake shaft, which is 160 ft (49 m) below the Gulf of Maine, to 240 ft (73 m) below mean sea
level (MSL) at Seabrook (Figure 2—6). The 19-ft (5.8-m) diameter tunnel is concrete-lined.
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Figure 2—6. Profile of Intake Tunnel and Shafts at Seabrook
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Source: (ARCADIS et al. 2008)

An intake transition structure, which includes three circulating water pumps that transport the
water, is located beneath Seabrook (Figure 2—7). Butterfly valves, 11 ft (3.3 m) in diameter,
direct the water flow from the transition structure to the circulating water pump house. The
water then passes through three traveling screens with a 3/8-inch (0.95-centimeters (cm))
square mesh (NextEra 2010f). The traveling screens remove fish, invertebrates, seaweed, and
other debris before the water is pumped to the main condensers and the service water system.
The ocean debris is disposed as waste; therefore, none is discharged to the Gulf of Maine. The
water passes to the condensers to remove heat that is rejected by the turbine cycle and
auxiliary system. During normal operations, the circulating water system (CWS) provides a
continuous flow of approximately 390,000 gallons per minute (gpm) (869 cubic feet per second
(cfs) or 24.6 cubic meters (m®) per second (m?/s)) to the main condenser and 21,000 gpm

(47 cfs or 1.3 m?/s) to the service water system.

Water that has passed through Seabrook discharges to the Gulf of Maine through a 16,500-ft
(5,029-m) long discharge tunnel, which has the same diameter, lining, depth, and percent grade
as the intake tunnel. The end of the discharge tunnel is 5,000 ft (1,524 m) from the Seabrook
Beach shoreline. The effluent discharges via 11 concrete shafts that are 70 ft (21.3 m) deep
and approximately 100 ft (30.5 m) apart from one another. To increase the discharge velocity
and more quickly diffuse the heated effluent, a double-nozzle fixture is attached to the top of
each shaft. The NPDES permit limits this discharge flow to 720 million gallons per day (mgd)
(2.7 million m®day), and the monthly mean temperature rise may not exceed 5 °F at the surface
of the receiving water, which is considered to be surface water within 300 ft (91 m) of the
discharge (EPA 2002; NHFGD 2011).
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Figure 2-7. Circulating Water Pumphouse at Seabrook
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Source: (ARCADIS et al. 2008)

Barnacles, mussels, and other subtidal fouling organisms can attach to concrete structures and
potentially limit water flow through the tunnels. To minimize biofouling within the intake and
discharge tunnels, NextEra uses a combination of physical scrubbing and a chlorination system
(NextEra 2010f). Divers physically scrub the intake structures biannually to remove biofouling
organisms—such as barnacles, mussels, or other organisms—that attach to hard surfaces to
grow. During outages, the inside of the intake structures are physically scrubbed to the point
that chlorine is injected into the tunnels, approximately 6 ft (1.8 m) into the intake shaft. In
addition, NextEra inspects the discharge diffusers during outages. The circulating water pump
house, pipes, and condensers are dewatered, inspected, and cleaned as needed (FPLE 2008).
NextEra injects chlorine and other water treatment chemicals in accordance with NPDES permit
limits (EPA 2002).

As described above, the Gulf of Maine provides water for both the CWS and the service water
system. Water flows from the intake structures to the service water pump house, which is
separated from the CWS portion of the building by a seismic-reinforced concrete wall. In the
event that the regular supply of cooling water from the service water pump house is unavailable,
NextEra would use a standby mechanical draft evaporative cooling tower (service water tower)
and 7-day makeup basin (Figure 2—-3). This cooling tower basin has a capacity of 4.0 million gal
(15,140 m®) and is fed from the Gulf of Maine via the service water system. If ocean water is
unavailable, or additional water is required, NextEra would access emergency makeup water
from the domestic water supply system or from the Browns River via a portable pump

(FPLE 2008; NextEra 2010a).

2.1.7 Facility Water Use and Quality

Seabrook relies on the Atlantic Ocean as its source of water for its circulating (cooling) and
service water systems. Ocean water reaches the plant via a tunnel system that is
approximately 3 mi (5 km) long. Groundwater at the site is not used as a resource, but fresh
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(potable) water for the plant is acquired from an offsite municipal system that uses groundwater.
The following sections describe water use and relevant quality issues at Seabrook.

2.1.7.1 Surface Water Use

As discussed in Section 2.1.6, three concrete intake structures are positioned about 60 ft (18 m)
below mean lower low water (MLLW) about 7,000 ft (2,100 m) offshore from Hampton Beach.
Water flows through a tunnel approximately 3 mi (5 km) long to Seabrook and is returned to the
ocean via a separate tunnel. The flow rate of ocean water for the once-through cooling system
is approximately 390,000 gpm (869 cfs or 24.6 m*/s) to the main condenser and 21,000 gpm
(47 cfs or 1.3 m%/s) to the service water system (NextEra 2010a).

Ocean water may also be used at the station’s standby emergency mechanical draft cooling
tower (service water tower) and 7-day makeup water reservoir. If ocean water is unavailable to
the system, emergency makeup water for the tower could be taken from the municipal water
supply system or from a portable pump in the Browns River (FPLE 2008).

2.1.7.2 Groundwater Use

Onsite groundwater is not currently used as a source of water for Seabrook. Potable water for
Seabrook is currently obtained from the Town of Seabrook Water Department, which operates a
system of ten municipal supply wells (NextEra 2010a). Potable water is used by Seabrook for
drinking and sanitary purposes and as makeup water to the fire water storage tanks, cooling
tower, and the water treatment system (WTS). The WTS is designed to process freshwater into
demineralized and deoxygenated makeup water for secondary plant systems (FPLE 2008).
Seabrook’s annual average potable water use is approximately 42 million gal (159,000 cubic
meters (m?)) or about 80 gpm (300 liters per minute (L/min)) (NextEra 2010a).

A total of 15 wells were originally installed in the bedrock aquifer to supply freshwater to the
station. These were installed in two well fields located about 2,000 ft (610 m) west and 3,000 ft
(910 m) north of the site. Only seven of the wells were ultimately developed and were operated
to provide approximately 200 gpm (760 L/min) of water for the plant. This water was in addition
to about 35 gpm (130 L/min) of water obtained from the Town of Seabrook municipal system.
Since 1986, Seabrook has relied solely on the municipal system for its freshwater needs
(NextEra 2010a). During the site audit, NextEra confirmed that onsite groundwater was never
used for drinking and that plans were being developed to properly abandon the seven existing
supply wells and several other wells no longer used for monitoring, site characterization, or
other purposes.

Groundwater is removed from building dewatering points for dewatering and tritium plume
control. Approximately 32,000 gallons per day (gpd) (120 m?) of groundwater is pumped from
the subsurface of the Unit 2 containment building to control groundwater inflow (RSCS 2009a).
As further discussed in Section 2.2.5, groundwater is also extracted at much lower rates (at
approximately 3,000 gpd (11,400 L/day)) from five dewatering points in order to contain
relatively high tritium levels at Unit 1 for a total onsite groundwater production of some

35,000 gpd (132 m®) or about 24 gallons per minute (gpm) (91 L/min).

2.2 Surrounding Environment
Seabrook is located on 889 ac (360 ha) 2 mi (3.2 km) west of the Atlantic Ocean. The site is

located about 2 mi (3.5 km) inland, in a marshland area located between Browns River to the
north and Hunts Island Creek to the south, on an area of second-growth native forest.
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Haverhill, MA, is the nearest population center and is located approximately 15 mi (24 km)
southwest of the site. There are two metropolitan centers within 50 mi (80 km) of the site;
Manchester, NH, located 31 mi (50 km) northwest, and Boston, MA, 41 mi (66 km) south.

2.2.1 Land Use

Broad open areas of low tidal marsh border Seabrook to the north, south, and east. Numerous
tidal creeks and artificial linear drainage ditches divide the tidal marsh. The marsh is interrupted
by wooded islands and peninsulas, which rise to elevations of 20-30 ft (6—9 m) above MSL.
Seabrook is located on a peninsula, approximately 20 ft (6 m) in elevation, rising 16 ft (4.9 m)
above the surrounding Hampton Flats Salt Marsh (AEC 1974; FPLE 2008). The Hampton
Harbor Estuary, a shallow lagoon behind the barrier beaches of Hampton Harbor,

Seabrook Beach, and Hampton Beach, borders the western edge of Seabrook approximately
1.7 mi (2.7 km) away. Approximately 10 percent of the surrounding marsh area is open water
accessible only to small boats, with channel depths limited to 3—4 ft (0.9—-1.2 m) at low tide
(FPLE 2008; NRC 1982).

Seabrook is divided into two parcels: lot 1 and lot 2. Lot 1 consists of approximately 109 ac

(44 ha) of developed land containing the reactor building and associated facilities, including the
north and south access roads, which are owned by the Seabrook joint owners. Lot 2 is owned

by NextEra and consists of approximately 780 ac (316 ha) of largely undeveloped land. During |
construction, approximately 194 ac (79 ha) were cleared (NRC 1982). By 2014, NextEra plans

to have returned approximately 32 ac (13 ha), which are currently occupied by excavation spoil,

to its natural state.

Major structures onsite include the Unit 1 containment and auxiliary building; fuel storage, waste
processing, diesel generator, and turbine buildings; administration services building; and a
cooling tower. There are also various structures that NextEra built for Unit 2, which are now
used for storage. A dry spent fuel storage site is located west of Unit 2 and consists of a large
concrete pad and horizontal storage modules (FPLE 2008).

The Town of Seabrook has designated the Seabrook site as Zone 3 (Industrial Use District).
The East Coast Greenway, a non-motorized, shared-use trail system, makes use of former
railway ROW, a section of which would run through the Seabrook property along the
State-owned Hampton Branch Railroad Corridor. The railway roadbed is fenced off at the site’s
property lines to restrict public access (FPLE 2009). The Owascoag Nature Trail, a 1-mi
(1.6-km) interpretive environmental education boardwalk and trail walk, offers a view of marsh
and woodland habitats (FPLE 2008, 2009).

Public access is restricted and controlled by signs at the north and south access roads, and by
fencing. Additionally, the U.S. Coast Guard established a security zone around Seabrook in

2002, requiring signage along the blanks of the Browns River and Hunts Island Creek. Public
activities occurring on, or near, Seabrook include infrequent boat traffic along the Browns River
and Hunts Island Creek and visits to the Seabrook Science and Nature Center, which is open to |
the general public and located about 1,500 ft (457 m) southwest of the plant. From 2007-2010,
annual attendance at the Science and Nature Center ranged between 3,380—4,486 students

and walk-in visitors (NextEra 2010f).

2.2.2 Air Quality and Meteorology

The terrain of New Hampshire ranges from hilly to mountainous, except at low elevations along
the coastal plains in the southeast (NCDC 2010). The climate of New Hampshire is primarily
affected by three air masses: (1) cold, dry air from subarctic North America; (2) warm, moist air
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from the subtropical waters to the east—the Gulf Stream; and (3) cool, damp air from the North
Atlantic. The air masses, having largely different characteristics, alternate and interact with
storm systems that pass frequently, resulting in abrupt changes in temperature, moisture,
sunshine, and wind patterns. Accordingly, the climate of New Hampshire is highly variable.
The regional climate in New Hampshire is modified by the varying distances from relatively mild
ocean waters, elevations, and types of terrain (FPLE 2008; NextEra 2010a).

The topography of the site is relatively flat and has no special influence on climate. Due to its
proximity to the Atlantic Ocean, the site location experiences milder climate, smaller diurnal and
seasonal temperature ranges, more precipitation, and less snow than at a location further inland
of comparable latitude. New Hampshire lies in the prevailing westerlies, with winds from the
northwest in winter and from the southwest in summer. Thus, the climate of the site is
continental in character but moderated by the maritime influence of the Atlantic Ocean

(FPLE 2008).

From 1944-2008, annual average temperature at Portsmouth, located about 12 mi (19 km)
north-northeast of Seabrook, was 47.5 °F (8.6 °C). January is the coldest month with an
average minimum temperature of 14.8 °F (-9.6 °C). July is the warmest month with an average
maximum temperature of 81 °F (27.2 °C) (NHSCO 2010). Extreme temperatures at Seabrook
are moderated by the marine influences from the Atlantic Ocean. In particular, onshore sea
breezes from the relatively cool ocean make the site cooler than more inland areas

(NextEra 2010a).

Precipitation around Seabrook is distributed consistently throughout the year, with monthly
precipitation ranging between 3-5 inches (in) (7.6—12.7 cm) (NHSCO 2010). At Portsmouth,
precipitation tends to be the highest in fall and lowest in summer. In New Hampshire,
lower-pressure, or frontal, storm systems are the principal year-round moisture sources, except
in summer when this activity tends to diminish and thunderstorm activity increases

(NCDC 2010). On average, one in three days has measurable precipitation (0.01 in (0.025 cm)
or higher) near Seabrook (FPLE 2008). From 1944-2008, annual precipitation at Portsmouth
averaged about 50 in (127 cm) (NHSCO 2010). Snow falls as early as October and continues
as late as April. The annual average snowfall at Portsmouth is about 69 in (175 cm).

Severe weather events—such as floods, hail, high winds, thunderstorm winds, snow and ice
storms, hurricanes, and tornadoes—have been reported in Rockingham County (NCDC 2010a).
Since 1995, 46 floods were reported in Rockingham County. Flooding has occurred most often
in the spring due to a combination of rain and melting snow. In addition, tropical storms and
their remnants can sometimes cause significant flooding. In Rockingham County, a total of
106 hailstorms have been reported since 1963, and they mostly occurred during the summer
months. Hail measuring up to 2 in (5 cm) in diameter was reported in 2006. Since 1994,

29 high-wind events were reported in Rockingham County. A gust of 154 mph (69 m/s) was
recorded in July 1996, which caused falling trees and power outages throughout New
Hampshire. Across the state, thunderstorms occur on 15-30 days per year and mostly from
mid-spring to early fall (NCDC 2010). The most severe are accompanied by hail. In
Rockingham County, thunderstorm wind events up to a maximum wind speed of 112 mph

(50 m/s) occurred mostly during the summer months. One hundred sixteen winter storm
events—comprising heavy snow, freezing rain, and ice—were reported in Rockingham County
since 1993. In particular, a few widespread and prolonged ice storms produced perilous travel
and caused damage to trees and utility lines and poles (NCDC 2010a).

Historically, most of the tropical cyclones that have passed through New England had
weakened from their peak due to cold waters and fast-moving winds. The hurricanes that do
make landfall are normally weak, with Category 3 (i.e., sustained winds of 111-130 mph
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(50-58 m/s)) being rare. Hurricane Donna in 1960 and Hurricane Floyd in 1999 attained
Category 5 (sustained winds in excess of 155 mph (69 m/s)) at their peak but then were
downgraded to a Category 2 hurricane and a tropical storm, respectively, around New
Hampshire. Since 1851, 48 tropical storms have passed within 100 mi (161 km) of Seabrook,
10 of which were classified as hurricanes (CSC 2010). These storms occurred most frequently
from August—October. A Category 3 hurricane in 1869 is believed to be the most powerful
hurricane within about 100 mi (160 km) of Seabrook. This hurricane was not named, and no
detailed records are available. Hurricanes encompass a large area and cause both loss of life
and property damage not only from high winds, but also from storm surges, coastal flooding,
and heavy rainfall.

Tornadoes in Rockingham County occur less frequently and are less destructive than those in
the central U.S. From 1950-2010, 10 tornadoes were reported in Rockingham County, mostly
occurring in summer months (NCDC 2010a). However, most of the tornadoes were relatively
weak (i.e., two each were FO or F1 (weak), five were F2 (strong), and one was F3 (severe) on
the Fujita tornado scale). These tornadoes caused some property damage, one death, and
57 injuries. Most tornadoes in Rockingham County were reported far from the site, except one
F2 tornado which hit Hampton Falls in 2006, about 1.3 mi (2.1 km) north of the station.

Historically, two weather-related interruptions of Seabrook operations have occurred according
to NextEra: loss of queue (i.e., loss of priority for providing power to the grid) on
December 13, 1992, and loss of offsite power due to a blizzard on March 5, 2001.

Implications of global climate change—including implications for severe weather and storm
intensity—are important to coastal communities and to critical infrastructure such as Seabrook.
Based on findings to date, published by the Intergovernmental Panel on Climate Change
(IPCC), potential impacts from warming of the climate system include expansion of sea water
volume; decreases in mountain glaciers and snow cover resulting in sea level rise; changes in
arctic temperatures and ice; changes in precipitation, ocean salinity, and wind patterns; and
changes in extreme weather (Solomon et al. 2007). The U.S. Global Change Research
Program reports that from 1895 to 2012, U.S. average air surface temperatures have increased
by 1.3 °F to 1.9 °F (0.72 to 1.06 °C). The effects of global climate change are already being felt
in the northeastern United States, where Seabrook is located. For the Northeast region,
average air temperatures between 1895 and 2011 increased by 2 °F (1.1 °C) and precipitation
increased by more than 10 percent. Between 1958 and 2010, the Northeast experienced a

70 percent increase in heavy precipitation events, the largest increase of any region in the U.S.
Other climate-related changes in the Northeast include sea level rise by 1 ft (0.3 m) since 1900,
a rate that exceeds the global average of 8 in. (20 cm) (USGCRP 2014).

2.2.2.1 Ambient Air Quality

The Air Resources Division (ARD) of NHDES is the regulatory agency whose primary
responsibility is to achieve and maintain air quality that is protective of public health and the
natural environment (NHDES 2011). In doing so, ARD administers several programs to include
a Statewide Permitting Program, a Compliance Program, an Air Toxics Control Program, an
Atmospheric Science and Analysis Program, an Energy/Climate Change Program, a Mobile
Sources Program, and an Environmental Health Program. These programs are designed to
address many complex air quality issues through such tools as local, regional, and national
collaborations, data gathering, analysis, and control efforts. ARD implements regulations
through permit issuances to regulate air emissions from existing and new stationary sources.

A facility that has the potential to emit 100 tons (90.7 metric tons) or more per year of one or
more of the criteria pollutants, or 10 tons (9.07 metric tons) or more per year of any of the listed
hazardous air pollutants (HAPs), or 25 tons (22.7 metric tons) or more per year of an aggregate
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total of HAPs is defined as a “major” source. Major sources are subject to Title V of the Clean
Air Act (CAA) (42 U.S.C. 7401 et seq.), which standardizes air quality permits and the permitting
process across the U.S. Permit stipulations include regulating source-specific emission limits,
monitoring, operational requirements, recordkeeping, and reporting. Currently, Seabrook has a
Title V Operating Permit (permit number: TV-017) issued by the NHDES (NHDES 2013a).
Under the Title V permit, Seabrook is authorized to operate two auxiliary boilers, four large
diesel-powered emergency generating units, some small emergency generating units, and a
diesel-engine-driven air compressor. In addition, the plant has several small diesel-powered
pumps and motors (permit exempt) that are operated infrequently and various small
(permit-exempt) space heating units at the facility. Also, for the Seabrook Emergency
Operations Facility (EOF) in Newington, NextEra previously held an NHDES-issued general
state permit for an emergency diesel generator (permit number: GSP-EG-0398). The NHDES
terminated the permit authorization in September 2013 at the request of NextEra because the
generator was removed from the facility (NHDES 2013b).

Air emission sources at Seabrook emit criteria pollutants, volatile organic compounds (VOCs),
and HAPs into the atmosphere. Emissions inventory data reported to the NHDES for calendar
years 2005-2009 are presented in Table 2-2, which includes emissions from permitted sources
specified in the permit. During the period 2005-2009, emissions of criteria pollutants, VOCs,
and HAPs varied from year to year, but all reported annual emissions were well below the
emission thresholds for a major source under Title V of the CAA.

Table 2-2. Annual Emissions Inventory Summaries for Permitted Sources at Seabrook,

2005-2009
Annual emissions (tons/yr)®

Year CO NO, PM;, SO, VOCs HAPs CO,e ™

2005 6.29 24.65 0.59 9.71 0.59 0.04 7,893 (7,159)¥
2006  3.48 13.90 0.36 8.38 0.31 0.03 21,933 (19,894)
2007 2.94 11.20 0.24 1.19 0.29 0.01 47,778 (43,336)
2008  4.07 16.23 0.42 9.66 0.36 0.04 21,568 (19,563)
2009  3.22 12.85 0.34 6.82 0.32 0.03 21,515 (19,515)

@ CO = carbon monoxide; CO»e = carbon dioxide equivalent; HAPs = hazardous air pollutants; NOx = nitrogen
oxides; PMyo = particulate matter <10 um; SOy = sulfur oxides; and VOCs = volatile organic compounds

® Total emissions at Seabrook, including permitted emissions and sulfur hexafluoride (SF¢) from the 345-kV
Seabrook Transmission Substation

© CO, emissions for permitted sources were estimated by NRC staff using annual diesel consumption data from the
applicant and the emission factors in EPA’s AP-42 (EPA 2011a): Section 1.3 Fuel Oil Combustion for auxiliary
boilers; Section 3.3 Gasoline And Diesel Industrial Engines for small diesel engines (<600 horsepower); and
Section 3.4 Large Stationary Diesel And All Stationary Dual-fuel Engines for large diesel engines (>600
horsepower).

@ values in parentheses are in metric tons (tonnes) carbon dioxide equivalent.

®) FPL-NED did not use the methodology prescribed by the SFs Memorandum of Understanding between EPA and
FPL-NED, effective February 3, 2005. Thus, SFs annual emissions during the year 2006 were not reported to the
EPA. For comparison with emissions for other years, SFs emissions originally estimated by FPL-NED were
presented.

Sources: (EPA 2011a; FPLE 2006, 2007, 2008b, 2008c, 2009a; FPL-NED 2006, 2007, 2008, 2009, 2010;
NextEra 2009b, 2010b, 2010c)
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Since the issuance of the permit, Seabrook has remained in compliance with its Title V permit.
However, NHDES issued a letter of deficiency to Seabrook in April 2010, following a full site
compliance evaluation for its failure to conduct an air toxics compliance determination per the
state toxics rule (NHDES 2010a). In order to return to compliance, NextEra subsequently
conducted and submitted to NHDES a dispersion modeling analysis for air toxics that
demonstrated that air toxic emission levels are below de minimis levels and ambient air limits
(NextEra 2010e).

Due to its stability and dielectric property, sulfur hexafluoride (SFs) is widely used in the
electrical industry and is contained in the switchyard breakers and bust ducts at the 345-kV
Seabrook transmission substation. SF¢ is considered the most potent of greenhouse gases,
with a global warming potential (GWP) of 23,900 times that of CO, over a 100-year time horizon
(Solomon et al. 2007). In addition, SF¢ has an extremely long atmospheric lifetime of about
3,200 years, resulting in irreversible accumulation in the atmosphere once emitted. SF; is
inadvertently released into the atmosphere during various stages of the equipment’s lifecycle
(e.g., leaks due to equipment age, leaks through valve fittings and joints). These emissions are
regulated under New Hampshire Air Toxic Rules and subject to emission inventory reporting
requirements under the plant’s Title V Permit. SFg emissions are not subject to Federal
regulations, but Seabrook, through FPL-New England Division (FPL-NED), is participating in a
voluntary program with the EPA, the so-called SFs Emissions Reduction Partnership, to reduce
greenhouse gas emissions from its operations via cost-effective technologies and practices
(EPA 1999).

Annual CO, emissions were estimated by NRC staff for all permitted combustions sources at
Seabrook for the period of 2005-2009. These estimates were based on annual diesel
consumption data from the applicant and EPA’s AP-42 emission factors (EPA 2011a).
Estimated annual CO, emissions from all permitted combustion sources were added to SF¢
emissions from the 345-kV transmission substation to arrive at the total greenhouse gas
emissions from Seabrook. As shown in Table 2-2, annual emissions for greenhouse gases
were presented in terms of carbon dioxide equivalent (CO,e). CO.e is a measure used to
compare the emissions from various greenhouse gases on the basis of their GWP, defined as
the cumulative radiative forcing effects of a gas over a specified time horizon resulting from the
emission of a unit mass of gas relative to a reference gas, CO,. The CO.e for a gas is derived
by multiplying the mass of the gas by the associated GWP. For example, the GWP for SFg is
estimated to be 23,900; thus, 1 ton of SF¢ emission is equivalent to 23,900 tons of CO,
emission. Total greenhouse gas emissions from Seabrook are below the EPA’s mandatory
reporting threshold of 25,000 metric tons CO, equivalent per year (74 FR 56264;

October 30, 2009), except in 2007 when SFs emissions exceeded the threshold due, in large
part, to two equipment failures.

Under the CAA, the EPA has set National Ambient Air Quality Standards (NAAQS) for pollutants
considered harmful to public health and the environment (40 CFR Part 50). NAAQS are
established for criteria pollutants—carbon monoxide (CO); lead (Pb); nitrogen dioxide (NO,);
particulate matter with an aerodynamic diameter of 10 microns or less and 2.5 microns or less
(PM1o and PM, s, respectively); ozone (O;); and sulfur dioxide (SO,)—as shown in Table 2-3.
The CAA established two types of NAAQS: primary standards to protect public health including
sensitive populations (e.g., the young, the elderly, those with respiratory disease) and
secondary standards to protect public welfare, including protection against degraded visibility
and damage to animals, crops, vegetation, and buildings. Some states established State
Ambient Air Quality Standards (SAAQS), which can adopt the Federal standards or be more
stringent than the NAAQS. The State of New Hampshire has its own SAAQS (NHDES 2010),
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which are also presented in Table 2-3. If both an SAAQS and an NAAQS exist for the same
pollutant and averaging time, the more stringent standard applies.

Table 2-3. National Ambient Air Quality Standards and New Hampshire State Ambient

Air Quality Standards

NAAQS
Pollutant® Averaging Time Value Type®™ SAAQS
) 35 ppm 35 ppm
co 1-hour (40 mg/m®) P (40 mg/m?®)
) 9 ppm 9 ppm
8-hour (10 mg/m®) P (10 mg/m?®)
= Quarterly average 1.5 ug/m® P,S 1.5 ug/m®
Rolling 3-month average 0.15 pg/m® P, S =
1-hour 100 ppb P -
NO; Annual 0.053 ppm
(arithmetic average) 53 ppb P.S (100 pg/m®)
24-hour 150 pg/m°® P,S 150 pg/m®
PMs Annual 3
(arithmetic average) i i S gim
24-hour 35 pg/m® P,S 65 ug/m®
PM; 5 Annual 3 3
(arithmetic average) 15.0 pg/m P.S 15 pg/m
- (d) 0.12 ppm

1-hour 0.12 ppm P, S (235 ug/m3)
) 0.08 ppm

O3 8-hour (1997 standard) P,S 0.08 ppm
0.075 ppm

EAEy (2008 standard) = -

1-hour 75 ppm P -

3-hour 0.5 ppm S 0.5 ppm

SO, 24-hour 0.14 ppm P 0.14 ppm
Annual 0.03 ppm =) 0.03 ppm

(arithmetic average)

@ CO = carbon monoxide; NO» = nitrogen dioxide; O3 = ozone; Pb = lead; PM, 5 = particulate matter <2.5 um; PMyo =
particulate matter <10 um; and SO; = sulfur dioxide

®p= primary standards, which set limits to protect public health; S = secondary standards, which set limits to
protect public welfare including protection against degraded visibility, damage to animals, crops, vegetation, and

buildings.
©A hyphen denotes that no standard exists.

@ EPA revoked the 1-hour ozone standard in all areas, although some areas have continuing obligations under that
standard (“anti-backsliding”).

Source: (EPA 2010c; NHDES 2010)

Areas considered to have air quality as good as, or better than, NAAQS are designated by EPA
as “attainment areas.” Areas where air quality is worse than NAAQS are designated as
“non-attainment areas.” Areas that previously were non-attainment areas but where air quality
has since improved to meet the NAAQS are redesignated “maintenance areas” and are subject
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to an air quality maintenance plan. Rockingham County, which encompasses Seabrook, is
located in the Merrimack Valley-Southern New Hampshire Interstate Air Quality Control Region
(40 CFR 81.81), including southern counties in New Hampshire and northeastern counties in
Massachusetts. Within New Hampshire, portions of Hillsborough, Merrimack, Rockingham, and
Strafford Counties are designated as moderate non-attainment areas with EPA’s NAAQS for
8-hour ozone (40 CFR 81.330). Thus, the Town of Seabrook, encompassing Seabrook, is
located in a non-attainment area for 8-hour ozone. In addition to local emissions, many of the
ozone exceedances in New Hampshire are associated with the transport of ozone and its
precursors from the upwind regions along prevailing winds. Cities of Manchester and Nashua in
Hillsborough County are designated as a maintenance area for CO. With these exceptions, all
counties in New Hampshire are designated as unclassifiable and attainment areas for all criteria
pollutants.

In recent years, three revisions to NAAQS have been promulgated. Effective January 12, 2009,
the EPA revised the Pb standard from a calendar-quarter average of 1.5 pg/m® to a rolling
3-month average of 0.15 ug/m® (73 FR 66964; November 12, 2008). Effective April 12, 2010,
EPA established a new 1-hour primary NAAQS for NO, at 100 ppb (75 FR 6474;

February 9, 2010), while, effective August 23, 2010, the EPA established a new 1-hour primary
NAAQS for SO, at 75 ppb (75 FR 35520; June 22, 2010) (EPA 2014). The attainment status for
Rockingham County has not changed.

Through operation of a network of air monitoring stations, NHDES has determined that the area
is in compliance with the SAAQs. Air monitoring stations around the Seabrook include the
following (EPA 2010c):

e Peirce Island in Portsmouth, located about 13 mi (21 km) north-northeast of
Seabrook, where NO,, PM,o, PM, 5, O3, and SO, are monitored and

o Seacoast Science Center in Rye, located about 12 mi (19 km) northeast of
Seabrook, where ozone is monitored.

Nearby stations for CO are Manchester and Nashua in Hillsborough County. No measurements
for Pb are available for New Hampshire.

In addition to capping increases in criteria pollutant concentrations below the levels set by the
NAAQS, the Prevention of Significant Deterioration of Air Quality (PSD) Regulations

(40 CFR 52.21) mandate stringent control technology requirements for new and modified major
sources. As a matter of policy, EPA recommends that the permitting authority notify the Federal
Land Managers (FLMs) when a proposed PSD source would locate within 62 mi (100 km) of a
Class | area. If the source’s emissions are considerably large, EPA recommends that sources
beyond 62 mi (100 km) be brought to the attention of the FLMs. The FLMs then become
responsible for demonstrating that the source’s emissions could have an adverse effect on air
quality-related values (AQRVs), such as scenic, cultural, biological, and recreational resources.
There are two Class | areas in New Hampshire: Presidential Range-Dry River Wilderness Area
and Great Gulf Wilderness Area, about 85 mi (137 km) north-northwest and about 97 mi

(156 km) north-northwest, respectively, of the station (40 CFR 81.419). The next nearest one is
Lye Brook Wilderness Area in Vermont (40 CFR 81.431), which is located about 108 mi

(174 km) west of the Seabrook. All these Class | areas are managed by the U.S. Forest
Service. None of these Class | areas are situated within the aforementioned 62-mi (100-km)
range. Considering the locations and elevations of these Class | areas, prevailing westerly wind
directions, distances from Seabrook, and minor nature of air emissions from Seabrook, there is
little likelihood that activities at Seabrook would adversely impact air quality and AQRVs in any
of these Class | areas.
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The onsite meteorological monitoring system currently in operation will continue to serve in that
capacity for the period of extended Seabrook operations with no major changes or upgrades
anticipated. The current system consists of two independent subsystems that collect
meteorological data and process the information into useable data. The primary meteorological
tower is located about 1,700 ft (518 m) northwest of the Unit 1 Containment Structure

(NextEra 2010c). The primary tower has instruments at 3 levels (43 ft (13 m), 150 ft (46 m), and
209 ft (64 m)); the base of the tower is 10 ft (3 m) above MSL. Wind speed and wind direction
are collected at 43-ft (13-m) and 209-ft (64-m) levels. Temperature is collected at the 43-ft
(13-m) level, while solar radiation is collected at the 10-ft (3-m) level. Temperature differences
are measured between 150- and 43-ft levels and between the 209- and 43-ft levels to compute
the atmospheric stability. Precipitation data from a rain gauge are also collected near the base
of the tower.

The signal translators convert sensor information from the tower and output at strip chart
recorders in the instrument shelter; outputs are also monitored by the main plant computer
system (MPCS), which samples once every 5 seconds. The most recent instantaneous data
are available for on-demand display on MPCS terminals at the control room (CR) and other
locations for emergency response and meteorological-related functions. In addition, every
fourth 15-minute data values are archived for long-term storage by the MPCS, and the previous
24 hours of archived data values can also be displayed on-demand at the CR, the technical
support center, and the EOF.

The backup meteorological tower is located about 200 ft (61 m) southeast of the primary
meteorological tower. The backup meteorological tower collects wind speed and wind direction
at the 37-ft (11-m) level. Signals from the backup tower are routed to a data acquisition system
(DAS) located in a nearby instrument shelter. The DAS samples wind speed and wind direction
every 3 seconds and transmits the data to the computer at the CR. These data are available for
on-demand display on a video terminal at the CR.

2.2.3 Geologic Environment

This section describes the current geologic environment of the Seabrook site and vicinity
including landforms, geology, soils, and seismic conditions.

Physiography and Geology. Seabrook is situated in the Seaboard Lowland section of the New
England physiographic province. The topography is characterized by broad open areas of level
tidal marshes, which are dissected by numerous meandering tidal creeks and linear, man-made
drainage ditches, interrupted locally by wooded “islands” or peninsulas, which rise to elevations
of 20-30 ft (6—9 m) above MSL. The plant is sited on one such peninsula, which is underlain by
quartz diorite and includes quartzitic bedrock of generally Middle Paleozoic Age (i.e., about
400-300 million years before present). On the site, this bedrock forms a partially buried ridge
trending in an approximately easterly direction. All safety-related site structures are founded on
sound bedrock, on concrete fill extending to sound bedrock, or on controlled backfill extending
to sound bedrock. A large portion of the site, including Unit 1, is founded on Newburyport
quartz diorite, characterized as a hard, durable crystalline igneous rock consisting of medium to
coarse-grained quartz diorite with inclusions of dark gray, fine-grained diorite. The bedrock is
intruded by northeasterly trending diabase dikes at widely spaced intervals. Faults in the
bedrock, that were identified and mapped during plant construction, were found to be
discontinuous in nature and to die out at one or both ends within the excavated area or were
transected by younger mafic dikes. Detailed observations of the bedrock surface and overlying
stratified soils have revealed no evidence of post-glacial fault offsets (FPLE 2008).
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Prior to plant construction, the bedrock underlying the plant site was generally overlain by a thin
veneer of glacial and post-glacial sediments comprised of Late Pleistocene (Wisconsinan)
glacial till and locally overlain by post-glacial sandy outwash deposits and marine clay. Recent
swamp, marsh, dune, and alluvial deposits are the youngest geological materials in the area.
As indicated above, all surficial materials have been removed in the area of all major plant
facilities to base these structures on competent bedrock or concrete backfill. To the south and
north of the plant, the depth to bedrock increases under the tidal marshes where it is as much
as 70 ft (21 m) or more below MSL, as verified by NRC staff review of geologic cross sections
for the plant and vicinity. A sequence of marine and recent marsh deposits normally rests on
the till along or just north of the Browns River, near the northern site boundary, and also in
adjoining areas to the south (FPLE 2008).

Soils. Soil unit mapping by the National Resources Conservation Service (NRCS) identifies the
majority of the Seabrook site as Udorthents, smoothed. In general, the Udorthents classification
is used to identify disturbed land with soil materials that are excessively well-drained and
heterogeneous in nature. This is consistent with the developed and engineered nature of the
main Seabrook site. Small areas and strips—corresponding to relatively undisturbed wooded
areas along the northern strip and southern border of the plant complex encompassing the
Seabrook Science and Nature Center—include soils mapped as Unadilla very fine sandy loam,
3-8 percent slopes, and Chatfield-Hollis-Canton complex, 3-8 percent slopes, very stony.
These soils are derived from glacial till and other glacial materials. Chatfield-Hollis-Canton
complex corresponds to inclusions of very thin soils derived from till and underlain by hard
bedrock at a depths of less than 35 in (89 cm). A small inclusion of soils mapped as Deerfield
fine sandy loam, 0—3 percent slopes, occurs to the west of the main plant complex along Rocks
Road. These moderately well-drained soils derive from sandy outwash deposits. Marsh areas
to the north, south, and east of the plant complex consist of soils mapped as Ipswich mucky
peat (NRCS 2011).

Seismology. The historical seismicity of the tectonic province encompassing Seabrook is
characterized by broad areas of little to no historical earthquake activity, interrupted locally by
clusters of small to moderate events located in eastern-most Maine, south-central Maine,
south-coastal Maine, and near Portsmouth in southeastern New Hampshire (FPLE 2008). A
total of 66 small earthquakes (most ranging in magnitude from 2.5-3) have been recorded
within a radius of 62 mi (100 km) of Seabrook. The largest was a magnitude 4.7 event in 1982,
centered 56 mi (90 km) northwest of the site to the north of Concord, NH. The closest was a
magnitude 2.3 event that was epicentered approximately 1.9 mi (3 km) southeast of the station
(USGS 2011).

However, larger earthquakes have occurred. Most notably, the earthquakes of 1755 and 1727,
the largest historic events recorded in New England, were centered offshore of Cape Ann, MA,
about 14 and 30 mi (23 and 48 km), respectively, to the southeast of the station. The larger,
November 18, 1755, event produced modified Mercalli intensity (MMI) VIII shaking at its
epicenter (FPLE 2008). Its estimated magnitude was 6.0 (NESN 2011). Ground motion in this
range could cause considerable damage to ordinary substantial buildings with only slight
damage to specially designed structures (USGS 2011a). An epicenter intensity MMI VIII event
was, therefore, established as the maximum earthquake for Seabrook. Nonetheless, as
detailed in the updated final safety analysis report, it is inconceivable that an MMI VII|
earthquake could occur on the crystalline bedrock at this site, as a nearby earthquake occurring
on the adjacent tidal marsh and beach materials would be attenuated to MMI VI or less on the
site bedrock. Still, the 1755 Cape Ann earthquake was used to establish the safe shutdown
earthquake (SSE) for Seabrook. The horizontal peak ground acceleration (PGA) associated
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with this maximum earthquake potential is 0.25¢ (i.e., force of acceleration relative to that of
Earth’s gravity, “g”) (FPLE 2008).

For the purposes of comparing the SSE with a more contemporary measure of predicted
earthquake ground motion, the NRC staff reviewed current PGA data from the U.S. Geological
Survey (USGS) National Seismic Hazard Mapping Project. The PGA value cited is based on a
2 percent probability of exceedance in 50 years. This corresponds to an annual frequency
(chance) of occurrence of about 1 in 2,500 or 4 x 10™ per year. For Seabrook, the calculated
PGA is approximately 0.155g (USGS 2011b).

Under the right conditions, very large undersea earthquakes may cause tsunamis or seismic
sea waves. However, tsunami activity is extremely rare on the U.S. Atlantic coastline as the
only major subduction zones that are more prone to produce large tsunamis are along the
Caribbean Sea (FPLE 2008; USGS 2011c). Although the possibility of tsunami impacts along
the Gulf of Maine does exist from earthquakes and submarine landslides that occur in the
Atlantic Ocean, the chances of a catastrophic event are minimal. The closest tectonic boundary
to the Gulf of Maine area is the Mid-Atlantic Ridge, which is a seafloor-spreading center where
most of the motion does not involve vertical movement necessary to produce large tsunamis
(MGS 2011). The only significant tsunami recorded on the northeastern U.S. coast resulted
from the Grand Banks earthquake of 1929 (FPLE 2008; MGS 2011). The 7.2 magnitude
earthquake on the south coast of Newfoundland triggered an underwater landslide and resulting
tsunami. The tsunami was comprised of three waves ranging from 7-23 ft (2—7 m) in height,
and it struck the coast of Newfoundland about 2.5 hours after the earthquake. Runup heights
(the height of water onshore as measured from sea level) on Newfoundland’s Burin Peninsula
ranged from 28-89 ft (8.5-27 m) at the heads of some long, narrow bays (MGS 2011).
However, the southward propagation of the tsunami was insignificant and was only observable
on tidal gauges down the U.S. East Coast (FPLE 2008; NWS 2011). In addition, there are no
historical reports for this tsunami having affected the Gulf of Maine (MGS 2011). For Seabrook,
design analyses indicated that the maximum suspected tsunami would result in only minor wave
action, which would be insignificant compared to the maximum expected hurricane storm wave
effects (FPLE 2008).

2.2.4 Surface Water Resources

Seabrook is located nearly 2 mi (3 km) from the Atlantic Ocean on the western shore of
Hampton Harbor. The station site is situated on an upland with tidal marshland to the east and
bounded on the north by tidally influenced Browns River and its tributaries and on the south by
Hunts Island Creek (see Figure 2-3). All site surface drainage flows toward these two tidal
streams. Between the marsh area and the ocean is the shoreline community of Hampton
Beach. The Atlantic Ocean’s western Gulf of Maine is the source of cooling water for Seabrook
(FPLE 2008; NextEra 2010a).

Seabrook’s discharge to surface water is permitted under its NPDES permit (EPA 2002), which
was issued April 1, 2002. The permit allows chlorine or the commercial product EVAC, or both,
to be used to control biofouling. Chlorine Minimization Reports are to be submitted annually to
the EPA to document the amount of chlorine used. The permit allows discharge at outfall 001 of
720 mgd (2.7 million m%day) on both an average monthly and maximum daily basis. This outfall
collects all site discharges, including once-through cooling water discharge, stormwater,
dewatering system discharge, groundwater containment system discharge, and internal outfalls,
and it conveys the combined water via tunnel to the discharge structure in the Atlantic Ocean.
The discharge of radioactive effluents is allowed in accordance with NRC regulations

(10 CFR Part 20 and the Seabrook Operating License, Appendix A, Technical Specifications).
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The permit also has limits for outfall 001 on temperature rise, total residual oxidants (TROs), pH, |
whole effluent toxicity, and the molluscicide EVAC. EVAC may be applied twice per year during
an application of less than 48 hours. The internal outfalls include various discharges, such as
blowdown from the standby cooling tower, drains, sumps, and oil and water separators.

Monitoring parameters at these outfalls include flow, oil and grease, total suspended solids,
metals, pH, and TROs. NRC staff performed an informal walkover survey of these systems |
during the environmental site audit.

The 5-year permit expired in 2007. An NPDES permit renewal application was submitted to
EPA in 2006. The EPA noted that the application was timely and complete; therefore, plant
operations may continue under the current permit—which remains valid—until a new permit is
issued (EPA 2007). NextEra stated during the site audit that the current expired permit remains
valid for chemical usage.

A recent NPDES compliance evaluation inspection (CEI) (NHDES 2010b) noted occasional
errors in submitted monthly discharge monitoring reports (DMRs) and indicated that corrected
DMRs had been submitted. The recent errors were subsequently corrected by Seabrook to the
satisfaction of the State (NHDES 2010c).

An EPA online database indicated that Seabrook has had no Clean Water Act formal
enforcement actions in the prior 5 years (EPA 2010d). The database indicated, during a
12-quarter period from 2007-2010, three limit violations of pH at outfall 001, one limit violation
of pH at internal outfall 026 (metal cleaning wastes), and one total suspended solids limit
violation at internal outfall 025 (SG blowdown or other processes or both).

The plant’s Stormwater Pollution Prevention Plan (SWPPP) identifies potential sources of
pollution and lists three past spills or leaks (NextEra 2009). These incidents took place in 2000—
2001 and involved leaks of lubricating oil, fuel oil, and gasoline and diesel fuel lines. Spill
response or remediation took place in each case. NextEra reported during the site audit that,
since the completion of the SWPPP, they have had no reportable spills.

No dredging takes place at intake or discharge structures, as noted by NextEra during the site
audit. NextEra also described that divers are used to clean the station’s ocean intakes twice per
year, and they have not observed ocean sediment building up near the structures.

Sanitary wastewater is discharged to the municipal wastewater treatment system. Seabrook is
authorized by the Town of Seabrook to discharge a daily maximum of 1,120 gpd (4, 240 L/day)
of process wastewater or 16,420 gpd (62,160 L/day) of combined process and sanitary
wastewater during normal operations (NextEra 2010a; Town of Seabrook 2014).

2.2.5 Groundwater Resources

Groundwater in the Seabrook vicinity is present in unconsolidated glacial and recent deposits
and in fractured bedrock. In the glacial drift, thick, coarse-grained deposits of sand and gravel
are the main aquifers; they are used as the source of municipal water supplies in Seabrook and
other towns. Other unconsolidated materials, such as glacial till and marine clay deposits, have
low permeability and restrict groundwater movement. The tidal marshes contain brackish
groundwater and have low permeability. In general, groundwater occurs under water table
conditions except in places where it is confined by marine sediments. Groundwater recharge is
principally via infiltrating precipitation, but recharge is greatly retarded in areas where the soil is
composed of marine clays. The regional water table approximates the surface topography and
frequently occurs within 10 ft (3 m) of the ground surface. Groundwater movement is limited to
drainage areas where streams intersect the water table and in areas where streams are
tributary to tidewater. Because these drainages are relatively small, groundwater flow paths
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from points of recharge to discharge generally do not exceed 1 mi (1.6 km). As such, prior to
development of the plant site, natural groundwater flow from site upland areas was toward the
tidal marshes (FPLE 2008). This general pattern continues, as is shown in current site water
level maps for the shallow glacial and bedrock aquifers (RSCS 2009a), though the shallow
system has a localized cone of depression due to dewatering at the Unit 2 containment building.

The nearest groundwater supply wells include several private wells located at least 3,000 ft
(910 m) north of the site (NextEra 2010a). The nearest municipal well system is that of the
Town of Seabrook, with wells located at least 2 mi (3.2 km) from the site, drawing from
glacial-drift aquifers (FPLE 2008). There are no designated sole source aquifers in the vicinity
of Seabrook; the closest is over 50 mi (80 km) away (EPA 2010e).

In September 1999, groundwater with elevated tritium activity concentrations was detected in
the annular space around the Unit 1 containment structure. A leak of 0.1 gpd (0.38 liters per
day (L/day)) was determined to be present from the cask loading area and transfer canal
adjacent to the SFP. After the drain collection lines were cleaned, leakage increased over

2 years to about 30—40 gpd (110-150 L/day) (NextEra 2010a; RSCS 2009a). The SFP leakage
contaminated the surrounding concrete of the structure and resulted in diffusion of tritium into
groundwater around the FSB. This leak was not directly to groundwater but to the interstitial
space between the stainless steel fuel pool liner and the concrete building foundation. As part
of mitigation efforts, the interstitial space was drained, and the leak in the stainless steel liner
was repaired (RSCS 2009a). Additionally, to control tritium, a dewatering system was installed
in 2000-2001 in the PAB and containment area of Unit 1 (NextEra 2010a). Five dewatering
points now withdraw approximately 3,000 gpd (11,400 L/day) of groundwater (NextEra 2010a;
RSCS 2009a), though variation is observed, especially seasonally. The dewatering points,
along with estimated withdrawal rates, according to NextEra staff interviewed during the site
audit, include the following:

e 1,000 gpd (3,800 L/day) from the containment enclosure ventilation area
(CEVA),

e 150 gpd (560 L/day) from the PAB adjacent to the SFP,

e 200 gpd (760 L/day) from the residual heat removal (RHR) B-equipment
vault, and

e a small volume from the B electrical tunnel and the emergency feedwater
(EFW) pump house I.

The depths of these dewatering wells and dewatering points range from -16 to -61 ft (-4.8
to -18 m) MSL (RSCS 2009a). As discussed in Section 2.2.4, disposal of groundwater from the
tritium dewatering points and the Unit 2 dewatering system is allowed at outfall 001.

Monitoring of the dewatering system has taken place since 2000, and NRC staff reviewed data
from 2000-2009, as presented in the 2009 Site Conceptual Ground Water Model for Seabrook
Station (RSCS 2009a). The results indicate tritium concentrations over 3,500,000 picocuries
per liter (pCi/L) in the CEVA in 2003, approaching 19,000 pCi/L in the PAB, up to nearly

3,000 pCi/L in the RHR and B electrical tunnel, and over 7,000 pCi/L in the EFW. Since 2005,
the CEVA readings have generally been below 50,000 pCi/L, and the PAB levels have generally
trended below 5,000 pCi/L, although periodic spikes in tritium levels have been recorded in
some dewatering points over the period (NextEra 2011a). This general decrease is attributed to
a non-metallic liner that was added to the canal as part of repairs in 2004 (RSCS 2009a).

As noted earlier in this section, a groundwater dewatering system continues to be operated to
contain and treat the tritium plume. During the site audit, NRC staff inspected the interior piping
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of the dewatering system, a sampling port, and a connection to the containment building roof
drainpipe. A demineralizer system prevents scaling in the narrow pipes. Monitoring of the
dewatering system, which receives both storm water and the dewatering system discharge,
takes place at the storm drain rad monitor (housed in the auxiliary boiler room of the PAB).
Tritium measurements, from approximately weekly sampling from December 2008—November
2010, were generally less than the detection limit of approximately 6 x 107 pCi/ml (or 600 pCi/L)
(NextEra 2010f). Several samples had measurable amounts of tritium. The highest value was
1.58 x 10 pCi/ml (or 15,800 pCi/L), which is below the EPA standard of 20,000 pCi/L. Other
detections were an order of magnitude lower. This monitoring is conducted by NextEra,
independent of any regulatory requirements.

Based on the most recent (2011) dewatering system monitoring data available for the site,
tritium concentrations in the CEVA have ranged from in 2,150 to 50,000 pCi/L, 2,060 to

4,240 pCi/L in the PAB, up to 582 pCi/L in the RHR and 800 pCi/L in the B electrical tunnel, and
577 pCi/L in the EFW (NextEra 2011a).

In response to the tritium detections, NextEra also instituted a groundwater monitoring network
consisting of 22 wells. In 2004, 15 wells were installed, and 4 more were installed in

2007-2008. These are arranged as single shallow wells up to 10 ft (3 m) deep or as pairs of
single and deep wells, with the deep wells ranging up to 174 ft (53 m) deep. (RSCS 2009a). |
The wells are located within the nuclear protected area and around its periphery. Most of the
monitoring wells are flush-mounted. At the site audit, NRC staff observed rainwater ponding

atop some flush-mounted well covers but not entering the wells. In 2009, three temporary wells
(TW-1, TW-2, and TW-3), up to 10 ft (3 m) deep, were installed in the marsh along the south
seawall, outside the sheet piling, and south of the PAB (RSCS 2009a). In 2010, five additional
wells were installed (NextEra 2011b).

Results of groundwater sampling, generally conducted on a quarterly basis from

September 2004—March 2009, are presented in RSCS (2009a). The data indicate tritium
concentrations in a shallow aquifer well (SW-1) near the Unit 1 containment ranging from less
than 601-2,930 pCi/L, with no apparent trend. Detections were observed in two other shallow
wells in November 2004, ranging up to 1,570 pCi/L (in SD-2) and in one bedrock well (in BD-3)
with a concentration of 880 pCi/L. Levels have been below the detection limit of approximately
600 pCi/L ever since. The other shallow wells and bedrock wells have consistently had results
below the detection limit. Additional data from June—August 2009 indicate tritium at two wells
that previously had levels below the detection limit. These two wells (SD-1 and BD-2) are
located approximately 75 ft (23 m) southwest of SW-1. Shallow well SD-1 had results from

14 samples during this period with concentrations ranging from 969-2,360 pCi/L, with no
apparent trend. The adjacent bedrock well (BD-2) had results from 13 samples with
concentrations ranging from greater than 568—1,880 pCi/L. Data from this well indicate a
decreasing trend to levels below the detection limit of about 600 pCi/L but with a final
measurement of 1,104 pCi/L in late August 2009 (NextEra 2010g; RSCS 2009b). The tritium |
detections at these wells were attributed to heavy rainfall and a high water table during the data
collection period as well as issues concerning well construction (RSCS 2009b).

At the three temporary wells installed in the marsh south of the PAB and downgradient of the
tritium leak source, four quarters of sampling data during 2009—-2010 yielded tritium results
below the detection limit of approximately 600 pCi/L (NextEra 2010f).

NextEra continues to conduct groundwater monitoring as part of its participation in the Nuclear
Energy Institute’s Groundwater Protection Initiative (NextEra 2010a). Monitoring results
obtained through the onsite Groundwater Protection Program are reported in NextEra’s
radioactive effluent release reports, which are submitted to the NRC. Based on monitoring

2-31



Affected Environment

results from the above-referenced wells spanning the whole of 2010 through the end of 2011,
tritium levels have ranged from 1,370 to 2,850 pCi/L in SW-1 based on nine positive samples.
There were also two detections out of nine samples in SD-1 at 804 and 1,030 pCi/L, both in
August 2011. Tritium was also detected in one sample from BD-2 at 1,400 pCi/L in
December 2011. Again, no apparent trend in tritium concentrations is evident from these
results. There were no detections in samples from SD-2, BD-3, or from the marsh perimeter
wells (wells TW-1, TW-2, and TW-3). Likewise, sample results from the five new wells

(i.e., BD-6, SD-5, SW-4, SW-5, and SW-6) yielded no detections of tritium above analytical
detection limits. Finally, NextEra reported no unplanned, unanticipated, or abnormal releases of
liquid effluents from the site to unrestricted areas during 2010 and 2011

(NextEra 2010g, 2011b, 2012a).

Water level maps for both the shallow aquifer and bedrock aquifer indicate hydraulic
containment of most of the site groundwater, including the five tritium dewatering points, by the
Unit 2 dewatering system (NextEra 2010f; RSCS 2009a). Overall groundwater monitoring
continues to suggest that offsite migration of tritium above the standard of 20,000 pCi/L is not
occurring.

Groundwater monitoring of two wells at the vehicle maintenance building has continued since
2001 for methyl tert-butyl ether (MTBE) due to a prior release of gasoline. Haley and

Aldrich (2009) summarized the decrease in MTBE from as much as 27,000 pg/L in 2001 to
25 pg/L in November 2009. Monitoring may cease when data from 2 consecutive years are
below the State standard of 13 ug/L.

2.2.6 Aquatic Resources

2.2.6.1 Description of the Gulf of Maine and Hampton-Seabrook Estuary
Gulf of Maine

The Gulf of Maine is a semi-enclosed sea bounded in the south by Cape Cod, MA, and in the
north by Nova Scotia, Canada. This large area extends approximately 20 mi (320 km) into the
Atlantic Ocean and includes Jeffrey’s Ledge, Bay of Fundy, and Georges Bank. The Gulf of
Maine is located within the Acadian biogeographic province. The unique geology, topography,
and oceanographic conditions within the Gulf of Maine support large phytoplankton and
zooplankton populations that form the trophic basis of many commercial fisheries and their prey.
Marine mammals, such as whales, seals, and porpoises, also inhabit the Gulf of Maine due in
part to the abundance of fish and other prey (Thompson 2010). Approximately 3,317 known
species inhabit the Gulf of Maine (Valigra 2006).

Habitat within the Gulf of Maine is generally more complex and diverse than in more southern
temperate coastal areas due to the geologically diverse coastal and ocean basin. This complex
geology includes deep basins, shallow banks, and various channels as well as smaller-scale
geological features, such as canyons, pinnacles, and shoals. In the southwestern portion of the
Gulf of Maine, a thick layer of sediments and glacial deposits cover a relatively flat ocean floor
that gradually slopes deeper with distance from shore (Thompson 2010).

Currents within the Gulf of Maine generally move in a counter-clockwise, or cyclonic, direction.
Along the coast, water flows south around Nova Scotia, into the Bay of Fundy, and then
continues in a southerly direction along the coast, which is known as the Maine coastal current.
The Maine coastal current is strongly influenced by the large discharge of fresh spring melt
water off the Canadian and U.S. coasts. Large-scale oceanographic circulations transport water
from as far as Cape Hatteras in North Carolina and the Labrador Sea in Canada. Thus, local
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conditions, as well as ocean waters from as far as 1,000 mi (1,609 km) away, influence the
water properties and dynamics within the Gulf of Maine.

Common Habitats and Taxa in the Gulf of Maine

Rocky Intertidal and Subtidal Habitats. Rocky subtidal habitats are one of the most productive
habitats in the Gulf of Maine (Mann 1973; Ojeda and Dearborn 1989). Rocky subtidal is the
prominent habitat type near the Seabrook intake and discharge structures (NAI 2010). Algae,
mussels, and oysters attach to the bedrock on the seafloor and form the basis of a complex,
multi-dimensional habitat for other fish and invertebrates to use for feeding and hiding from
predators (Thompson 2010; Witman and Dayton 2001). Spawning fish, such as herring (Clupea
spp.) and capelin (Mallotus villosus), shield eggs from currents and predators within rock
crevices or sessile organisms attached to the bedrock (Thompson 2010). In the subtidal,
predatory fish—such as pollock (Pollachius virens), cunner (Tautogolabrus adspersus), and
sculpin (Myoxocephalus octodecemspinosus)—and predatory invertebrates—such as the
American lobster (Homarus americanus), Jonah crabs (Cancer borealis), and Atlantic rock
crabs (Cancer irroratus)—forage in rocky habitats (Ojeda and Deaborn 1991). Ojeda and
Dearborn (1991) determined that the most common prey items included Jonah and rock crabs,
blue mussels (Mytilus edulis), juvenile green sea urchins (Strongylocentrotus droebachiensis),
and Atlantic herring (Clupea harengus). In the rocky intertidal, mussels, crabs, sea urchins, and
other marine organisms can be important prey items for mammals and seabirds (Carlton and
Hodder 2003; Ellis et al. 2005)

Species often compete for space within rocky subtidal and intertidal habitats. The area where
species eventually settle is often a trade-off between accommodating physiological stress and
avoiding predation or competition with other species. For example, lower depths may provide a
more ideal habitat in terms of physical requirements (temperature, pressure, salinity, avoiding
desiccation, etc.), but shallower areas may provide a refuge from predation. As a result, many
organisms that use rocky subtidal and intertidal habitats are restricted to a depth zone that
balances physiological and biological pressures (Witman 1987).

The species distribution of common seaweeds displays vertical zonation, whereby certain
species are most common at a specific depth. In the splash zone of the intertidal, which is one
of the harshest environmental conditions due to desiccation and physical scouring by waves,
cyanobacteria are most common. With increasing depth, green algae, brown algae, and then
red algae become most common (Stephenson and Stephenson 1972; Witman and

Dayton 2001). Common brown algae species in the shallow subtidal (13-26 ft (4—8 m) below
MLLW) include sea belt (Saccharina latissima) and Laminaria digitata, whereas Agarum
clathratum, Laminaria spp., and Alaria esculenta are more common in deeper areas (NAI 2010;
Ojeda and Dearborn 1989; Witman 1987). Common red algae taxa in shallow subtidal areas
near Seabrook include Irish moss (Chondrus crispus), Ceramium virgatum, Phyllophora spp.,
and Coccotylus spp. (NAI 2010). Phyllophora spp., Coccotylus spp., Phycodrys ruben, and
Euthora cristata become more common with increasing depth (NAI 2010). An estimated

271 species of macroalgae, or algae large enough to been seen with the naked eye, grow in the
Gulf of Maine (Thompson 2010).

Invertebrates also display distinct vertical zonation along rocky habitats in the Gulf of Maine. In
the intertidal, barnacles (Semibalanus balanoides) often dominate in the splash zone and blue
mussels dominate lower areas (Menge and Branch 2001). Predation by whelks

(Nucella lapillus), sea stars (Asterias spp.), and green crabs (Carcinus maenas) limit the
population of blue mussels in lower depths (Lubchenco and Menge 1978). In the shallow
subtidal, the infralittoral zone is the area dominated by macroalgae, which generally ends when
there is insufficient light for photosynthesis. Below the infralittoral zone is the circalittoral zone,
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which is defined as the area dominated by sessile and mobile invertebrates below the
infralittoral zone (Witman and Dayton 2001). With increasing depth, the general zonation of
invertebrates includes sponges, sea anemones, soft corals, mussels (blue mussels and
northern horsemussel (Modiolus modiolus)), sea stars, and sea urchins (Witman and
Dayton 2001). Approximately 1,410 species of invertebrates live in the Gulf of Maine
(Thompson 2010).

Demersal fish are those that live on, or near, the bottom of the sea floor. Common demersal
fish include Gadids—such as cods, burbot, hake, pollock, and rocklings—and flatfish—such as
flounders, halibut, plaice, and sole (NAI 2010; Thompson 2010). Near Seabrook, the most
common species include winter flounder (Pleuronectes americanus), hake (Urophycis spp.),
yellowtail flounder (Pleuronectes ferruginea), longhorn sculpin, Atlantic cod (Gadus morhua),
Raja spp., windowpane (Scopthalmus aquosus), rainbow smelt (Osmerus mordax), ocean pout
(Macrozoarces americanus), whiting or silver hake (Merluccius bilinearis), and pollock

(NAI 2010).

Kelp Beds. Kelp seaweeds, brown seaweeds with long blades, attach to hard substrates and
can form the basis of undersea “forests,” commonly referred to as kelp beds. The long blades
of kelp species—such as A. clathratum, L. digitata, and sea belt—provide the canopy layer of
the undersea forest, while shorter foliose and filamentous algae, such as Irish moss, grow in
between or at the bottom of kelp similar to the understory layer in a terrestrial forest (NAI 2010;
Thompson 2010). The multiple layers of seaweeds provide additional habitat complexity for
other fish and invertebrates to find refuge from predators and harsh environmental conditions,
such as strong currents or ultraviolet light (Thompson 2010). Lobsters often molt, or shed their
exoskeleton to grow, while hiding in kelp beds (Harvey et al. 1995, cited in Thompson 2010).
Due to the ecological services provided by kelp, these organisms play a large role in the
productivity and species diversity within kelp forests. Biologists refer to such species as “habitat
formers.”

Sandy Bottom and Mud Flats. Soft sediments, such as sand or mud, covering the ocean floor
are a common habitat within the Gulf of Maine. A wide variety of organisms inhabit sandy or
muddy bottom areas by living within (infauna) or on top of (epifauna) the sand or mud. The
most common organisms includes polychaete worms, isopods and amphipods, larger
crustaceans (e.g., crabs and shrimp), echinoderms (e.g., sea stars and sea urchins), and
mollusks (e.g., surf clams (Spisula solidissima), soft shell clams (Mya arenaria), truncate
softshell clam (Mya truncate), and sea scallops (Placopecten magellanicus)) (Lenihan and
Micheli 2001; NAI 2010). Species distribution is often a combination of several factors such as
the size and chemical properties of the sandy substrate, exposure to waves or tidal action,
recruitment patterns, availability of organic matter for food, and biological interactions with other
species, such as predation, competition, parasitism, and positive interactions (Lenihan and
Micheli 2001).

Pelagic Habitats. The water column is an important habitat for plankton, fish, marine mammals,
turtles, and other pelagic organisms. Different water masses at various depths provide unique
habitats with varying temperatures, salinities, flow, and pressure.

Phytoplankton—microscopic floating photosynthetic organisms—are pelagic organisms that
form the basis of the Gulf of Maine food chain. Phytoplankton play key ecosystem roles in the
distribution, transfer, and recycling of nutrients and minerals. Zooplankton are small animals
that float, drift, or weakly swim in the water column of any body of water. Zooplankton include,
among other forms, fish eggs and larvae with limited swimming ability, larvae of benthic
invertebrates, medusoid forms of hydrozoans, copepods, shrimp, and krill (Euphausiids).
Plankton are often categorized by how and where they inhabit the water column, including
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holoplankton (plankton that spend their entire lifecycle within the water column), meroplankton
(plankton that spend a portion of their lifecycle in the water column), and hyperbenthos (benthic
species that primarily reside on the seafloor but migrate into the water column on a regular
basis).

Approximately 652 species of fish live in, or migrate through, the Gulf of Maine, although only
13 percent (87 species) live their entire lives within Gulf of Maine (Thompson 2010). Pelagic
fish are those that live within the water column but not at the bottom of the water column.
Overholtz and Link (2006) determined that Atlantic herring is a keystone species in the Gulf of
Maine due to its importance as a prey item for marine mammals, fish, and seabirds (Overholtz
and Link 2006). Common shark species include spiny dogdfish (Squalus acanthias), which has
become an important fish predator in the past few decades due to the decline in Atlantic cod,
and other commercial-sought predatory fish. Other relatively common species in the vicinity of
Seabrook include Atlantic mackerel (Scomber scombrus), blueback herring (Alosa aestivalis),
pollock, silver hake, alewife (Pomolobus pseudoharengus), and rainbow smelt (Osmerus
mordax) (NAI 2010).

Connectedness of Habitats. Each habitat type within the Gulf of Maine is highly connected to
other habitats due to various biological, physical, and oceanographic processes. Most species
inhabit multiple habitat types throughout their life cycle. For example, the movement of water
connects biological communities by transporting food, nutrients, larvae, sediment, and
pollutants. Movement of water may be vertical, such as upwelling, or horizontal, as in the
currents described above. Upwelling occurs in areas where the underwater topography and
currents force cold, nutrient-rich currents to rise towards the sea surface. The influx of nutrients
support the growth of phytoplankton, which, in turn, attracts dense aggregations of smaller
pelagic fish, such as Atlantic herring and mackerel, and their predators, such as larger fish,
mammals, and birds. Since the various physical and chemical characteristics within the water
column—such as temperature, light, salinity, density, and nutrients—change with depth and
distance from shore, aquatic organisms often migrate to find ideal conditions, such as food,
refuge from predators, or less physiological stress. For example, several benthic organisms,
such as lobsters, live and grow in the water column during early life stages to avoid benthic
predators. As juveniles and adults, lobsters inhabit rocky or soft-bottom habitats in order to find

prey.
Hampton-Seabrook Estuary

The Seabrook site is located within the Hampton-Seabrook Estuary, which is part of the
Hampton-Seabrook watershed that provides freshwater inputs to the Gulf of Maine. The
estuarine currents are tidally dominated, meaning that that the ocean tides play a dominant role
in the circulation and transport of sediments within the estuary. Freshwater inputs to the
watershed primarily come from the following bodies of water: Tide Mill Creek, Taylor River,
Hampton Falls River, Browns River, Cain’s Brook, Blackwater River, and Little River.

The Hampton-Seabrook Estuary is a highly productive ecosystem that provides a variety of
ecological services and functions (NHNHB 2009; NMFS 2010a). Several recreational fisheries
exist within the Hampton-Seabrook Harbor, including the most productive soft-shell clam beds in
New Hampshire (Eberhardt and Burdick 2009). A recreational and commercial fishery for the
American lobster also exists within the estuary.

The streams, rivers, and estuaries within this watershed are a primary migration route for many
anadromous fish, which are fish that migrate between freshwater and the Gulf of Maine
throughout their life cycle. The Hampton-Seabrook Estuary is also an important habitat for
several species of juvenile fish that inhabit the Gulf of Maine as adults (Fairchild et al. 2008;
NHFGD 2010a). Therefore, many of the species that could be entrained or impinged at the
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Seabrook intake structures may also inhabit the Hampton-Seabrook Estuary and associated
rivers and tributaries.

Common Habitats and Taxa in Hampton-Seabrook Estuary

Several important habitats occur within the Hampton-Seabrook Estuary. Salt marshes,
seagrass, and shellfish beds are the main biogenic habitats, or areas where a single type of
organism forms the basis of the habitat. The predominant biogenic habitat within the estuary is
salt marsh, which cover approximately 4,000 ac (1,618 ha) (Eberhardt and Burdick 2009). In
fact, the Hampton-Seabrook Estuary is home to the majority of the estimated 6,200 ac

(2,509 ha) of salt marsh in New Hampshire (NHNHB 2009). In the Gulf of Maine coastal region,
NHDES (2004a) considers salt marshes the most biologically productive ecosystems. For
example, vegetation within the salt marsh provides food for birds, insects, snails and
crustaceans and refuge for crabs, shrimp, other shellfish, and juvenile fish to hide from
predators. Dead vegetation, which is broken down into detritus, plays an important role in the
food web since it is eaten by crabs and shellfish. In addition, waves or other currents often
carry the detritus to offshore habitats or other near shore habitats, further promoting the
ecological productivity within the vicinity. Salt marshes provide several other ecosystem
functions. For example, the roots and stems of marsh plants help trap waterborne sediments
that may harbor contaminants. Salt marsh plants also absorb atmospheric carbon dioxide,
which is a greenhouse gas, and excess nutrients from fertilizers and sewage discharges, which
can lead to eutrophication and oxygen depletion (Thompson 2010).

Shellfish beds, such as blue mussel (Mytilus edulis) and soft-shell clam (Mya arenaria) beds,
provide habitat for other aquatic organisms and help filter the water within the estuary. Small
organisms attach to mussel shells, and mobile organisms can hide within crevices

(Thompson 2010). Both blue mussels and soft-shell clams are filter feeders, meaning that
water flows through their gills or other filtering structures as they strain organic matter and food
particles, such as plankton and detritus. While filtering water for food, these organisms also
help clean the water, recycle nutrients, detoxify pollutants, and provide an essential transfer of
energy from plankton to larger species (Gili and Coma 1998; Lenihan and Micheli 2001). For
example, mussels and clams are prey for fish, larger invertebrates, and marine mammals and,
in shallower areas, birds and terrestrial mammals that forage in aquatic environments (Lenihan
and Micheli 2001). In Hampton-Seabrook Estuary, green crabs (Carcinus maenas) are an
important predator of soft shell clams (Glude 1955; Ropes 1969).

Eelgrass beds (Zostera marina) also provide important habitat for other aquatic organisms and
are often referred to as underground meadows (NHDES 2004b). Eelgrass provides food, a
structurally complex habitat, areas to hide from predators, and spawning grounds for many
species. Commercially and ecologically important species that inhabit seagrass beds include
blue mussels, lobster, winter flounder, Atlantic silverside (Menidia menidia), Atlantic cod, and
other fish and invertebrates (Thompson 2010). In addition, eelgrass increases dissolved
oxygen in the estuary as a byproduct of photosynthesis and helps control erosion by slowing
currents and stabilizing the sandy bottom (Thompson 2010). Eelgrass is sensitive to changes in
water quality, especially sedimentation and turbidity, since sufficient light must reach its leaves
to complete photosynthesis.

Soft sediments, such as sand or mud, are a common habitat within the Hampton-Seabrook
Estuary. When exposed during low tides, these areas are often called mudflats

(NHDES 2004c). A wide variety of organisms inhabit mud or sandy bottom areas by living
within (infauna) or on top of (epifauna) the substrate. The most common organisms include
polychaete worms, crustaceans (e.g., isopods, amphipods, green crabs, shrimps), and mollusks
(e.g., soft shell clams) (Lenihan and Micheli 2001). Although similar types of organisms may
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inhabit soft sediment habitats in the Gulf of Maine and Hampton-Seabrook Estuary, the species
may differ due to shallower depth and lower salinity in the estuary. In addition, some species
that inhabit sandy habitats in Gulf of Maine may inhabit sandy habitats in Hampton-Seabrook
Estuary during earlier life stages. In the Hampton-Seabrook Estuary, sandy-bottom habitats are
important substrates for eelgrass, blue mussels, and soft-shell clams, all of which help form
biogenic habitats as described above.

The pelagic, or open water, environment is an important habitat for several species of fish.
Several juvenile fish species use the Hampton-Seabrook Estuary as a refuge from predators
and to consume prey (Fairchild et al. 2008; NHFGD 2010a). Common fish species within
Hampton-Seabrook Estuary include Atlantic silverside, winter flounder, killifish, ninespine
stickleback, rainbow smelt, American sandlance, and pollock (NAI 2010; NHFGD 2010a).

Several anadromous fish—such as alewife, blueback herring, American shad, and rainbow
smelt—migrate through Hampton-Seabrook Estuary in order to reach freshwater rivers for
spawning (Eberhardt and Burdick 2009). Each species has particular habitat requirements
(e.g., dissolved oxygen, temperature, salinity) for spawning, feeding, and growing. As described |
further in Section 2.1.3.2, alewife, blueback herring, and rainbow smelt experienced precipitous
population declines in the past few decades due to human-induced impacts, and the National
Oceanographic and Atmospheric Administration’s (NOAA) National Marine Fisheries Service
(NMFS) currently classifies these fish as “species of concern” (NMFS 2010a). A species is
designated as a species of concern if NMFS has some concerns regarding the species’ status
and threats, but there is insufficient information to indicate a need to list the species under the
Endangered Species Act (ESA) (NMFS 2011f).

2.2.6.2 Environmental History of the Gulf of Maine and Hampton-Seabrook Estuary

The below sections provide a brief environmental history of the Gulf of Maine and the
Hampton-Seabrook Estuary. The discussion concentrates on the major industries and actions
that have influenced the current populations of aquatic organisms in the Gulf of Maine and
Hampton-Seabrook Estuary.

Gulf of Maine
Pre-1900s: Whaling and Cod Industries

In the past 500 years, this Gulf of Maine region experienced increased settlement and
exploitation of resources. Whaling was a major industry in colonial New England. Initially, early
settlers concentrated efforts on whales relatively close to shore using small boats. Eventually,
settlers built vessels to pursue the more profitable offshore sperm whales (Allen 1928). Sperm
whales were pursued for their blubber, which was used to make oil, and bones, which were
used to make candles, corsets, and other products. Demand for whale oil declined in the
mid-1800s, with the discovery of oil underground. From 1800-1987, whalers harvested
approximately 436,000—1 million sperm whales (NMFS 2011). Presently, all whales in U.S.
waters are protected under the Marine Mammal Protection Act (MMPA) due to low populations.

In the 1700s, the Atlantic cod fishery was another large industry in New England. Cod was
salted, and it became a prime export of the region (Thompson 2010). The cod fishery continued
to grow as the shipping industry boomed in New England, providing an efficient means to trade
with Europe. The Atlantic cod fishery continued throughout the 21st century, resulting in a
precipitous decline in the species, as discussed in more detail below

1900s-2000s: Direct and Indirect Impacts from Fishing

During the 20th century, one of the major human influences on aquatic organisms in the Gulf of
Maine was from the direct and indirect effects of commercial fishing. Highly productive habitats
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in the Gulf of Maine support large populations of commercially sought fish, such as Atlantic cod,
haddock (Melanogrammus aeglefinus), yellowtail flounder, halibut, other gadids (cod family),
and flatfish. From the 1960s through the mid-1970s, many Gulf of Maine fisheries experienced
an intense increase in fishing pressure, in part due to the arrival of distant water fishing fleets.
As fish landings of commercially sought species increased, the stock biomass subsequently
declined precipitously throughout the 1970s and 1980s (Sosebee et al. 2006). Despite fisheries
management regulations that limited fishing pressure on several overfished fisheries, stock
biomass for many fisheries remained low during the 1990s. Currently, some monitoring studies
suggest the recovery of certain groundfish (commercially sought demersal fish), but the biomass
of several overfished species are still below 1960’s levels (Sosebee et al. 2006).

In addition to the direct impacts from harvesting commercially sought fish, commercial fishing
has indirectly influenced the abundance of non-targeted species due to increases or decreases
in predation pressure or other trophic interactions. In the Gulf of Maine, the decline in fish
predators resulted in a shift in community dynamics that propagated throughout the food chain,
as explained below and illustrated in Figure 2—8. When the populations of commercially fish
significantly declined, there was insufficient density of key fish predators to limit prey
populations. Steneck et al. (2004) refer to this concept as “trophic-level dysfunction.”

In the 1970s—1990s, the decrease in predation led to the increase in sea urchins and fish that
graze on kelp (Steneck et al. 1994). Grazing pressure from urchins and herbivorous fish
dramatically increased and overgrazed kelp forests, which transformed highly productive kelp
forests into less productive urchin barrens, or areas dominated by crustose coralline algae
(Pringle 1986). Since the crustose coralline algae is relatively flat, this habitat has minimal
structural complexity. Kelp forests have recovered in some areas since the 1980s, when a
fishery for urchins intensified.

By the mid-1990s, fewer fish predators resulted in less competition with other piscivores
(species that eat fish), such as sharks (e.g., spiny dogfish), skates, and predatory crustaceans
(e.g., lobsters and Cancer crabs) (Link and Garrison 2002; Zhang and Chen 2007). Lower
competition resulted in an increase in population for non-commercially sought piscivores.
Currently, these taxa are the main predators in the Gulf of Maine.

Hampton-Seabrook Estuary
Pre-1990s: Salt Marsh Hay Harvesting and Dams

Native Americans inhabited the area surrounding the Hampton-Seabrook Estuary at least

4,000 years ago (Eberhardt and Burdick 2009). Native Americans used the estuary as a source
of food and harvested fish and shellfish. By the 1700s, colonial settlements also established
near the Hampton-Seabrook Estuary. In addition to harvesting food resources for settlers, the
colonial population also used salt marsh hay (Spartina patens) as feed for livestock (Eberhardt
and Burdick 2009). In an attempt to increase the quality and abundance of highly valued salt
marsh hay, settlers dug several ditches throughout the marsh. These ditches changed the
water flow patterns within the estuary and caused habitat fragmentation in areas where aquatic
life could no longer pass through due to the discontinuation of sufficient water.
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Figure 2-8. Simplified Gulf of Maine Food Chain Prior to Overfishing and With the Effects

of Overfishing
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The simplified food chain on the left reflects the general groups of predators and herbivores within the
Gulf of Maine, priorto intense commercial pressure in the 1260s. The simplified food chain on the right
reflects the shift in dominance as the abundance of fish predator species, such as Atlantic cod and
haddock, precipitously declined. With the removal of key fish predators, competition with other
predators (sharks, skates, crabs, and lobsters) declined and predation pressure on non-targeted
herbivarous fish (urchins) declined, resulting in an increase in abundance forthese species.
Populations of non-targeted herbivorous fish and invertebrates increased and created intense grazing
pressure on kelp resulting in the precipitous decline of kelp forest, an important subtidal habitat for fish,
invertebrates, and other algae.

Settlers also built dams along the Taylor River and other nearby rivers in the beginning of the
17th century. Dams harvested energy from the rivers to power sawmills, windmills, grist, and
fulling mills (Eberhardt and Burdick 2009). Dams blocked the migration routes of anadromous
fish that use freshwater to spawn and marine habitats as adults.

1900s—-2000s: Tourism, Dams, and Urbanization

With the rise of the industrial revolution, the number and size of farms declined while urban
areas expanded (Thompson 2010). In the Gulf of Maine region, urban areas concentrated
along the coast. In addition, upland farming became more efficient than harvesting hay in
estuaries (Eberhardt and Brudick 2009). By the 1930s, the combination of increased coastal
population growth and upland farming influenced the growth of Hampton Beach as a popular
vacation area (Eberhardt and Burdick 2009). In attempts to control the mosquito population for
tourists, developers dug additional ditches in marsh areas. However, these efforts had the
opposite of the intended effects since they removed fish habitat and lowered fish populations
that consume mosquitoes. In addition, these ditches restricted movement for aquatic species
and reduced water flow within the estuary. The remnants of these ditches can still be seen
today.

In response to the tourism boom in the 1930s, developers built jetties, bridges, roads,
residences, and commercial areas along the shoreline and within sand dunes and marshes.
These permanent structures decreased the dynamic nature of the estuary, whereby barrier
islands, sand bars, and sand dunes would move depending on water currents and wind. As a
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result, a narrow inlet connecting the estuary with the Gulf of Maine filled with sediment
(Eberhardt and Burdick 2009). To this day, the Army Corps of Engineers continually dredges
this inlet to allow boat and ship traffic in and out of the estuary (Hampton 2001). Filled wetlands
also permanently removed valuable habitat, fragmented available habitat for organisms to travel
through, and decreased water quality due to restricted water flow.

In the last quarter of the 20th century, historical and more recent dams along the rivers
connected to the Hampton-Seabrook Estuary continued to block the migration path of several
anadromous fish and resulted in precipitous declines in populations (Eberhardt and

Burdick 2009). For example, the number of river herring (i.e., alewife and blueback herring)
using a fish ladder at the Taylor River Dam was approximately 450,000 in 1976 but only 147 in
2006 (Eberhardt and Burdick 2009). Furthermore, dams can create areas with low-dissolved
oxygen. Anadromous fish are especially sensitive to changes in water quality since they require
specific physical conditions during various parts of their life cycle and because of the
physiological stress of migrating through water with different salinity and temperature as they
move from the ocean to freshwater rivers to spawn (Eberhardt and Burdick 2009).

At the beginning of the 21st century, moderate commercial and residential development
surrounded the Hampton-Seabrook Estuary (NHNHB 2009). Runoff from developed and
agricultural areas has increased the concentration of nutrients, bacteria, and other pollutants to
the estuary. Increased nitrification can lead to algal blooms, where the populations of algae or
other plankton increase exponentially. Plankton populations can become so dense that sunlight
does not reach the bottom of the estuary, making it difficult or impossible for eelgrass and other
aquatic plants to photosynthesize. In addition, algal blooms can deplete available oxygen in the
water and release harmful toxins. Sections of the Hampton-Seabrook Estuary are listed on New
Hampshire’s 303(d) list as being impaired due to high concentrations of bacteria

(NHDES 2004). NHDES (2004) also lists the estuary as impaired for fish and shellfish
consumption due to polychlorinated biphenyl, dioxin, and mercury concentrations in fish tissue
and lobster tomalley.

2.2.6.3 Monitoring of Aquatic Resources Located Near Seabrook Station

The Seabrook cooling water comes from an intake structure located 60 ft (18.3 m) below MLLW
in the Gulf of Maine (see Section 2.1.6). The seafloor in this area is relatively flat, with bedrock
covered by sand, algae, or sessile invertebrates (NAI 2010). The immediate vicinity
surrounding Seabrook is the Hampton-Seabrook Estuary. No intake or discharge structures are
located in the estuary. From construction until 1994, Seabrook discharged to an onsite settling
basin into the Browns River.

Below is summary of the community structure and population trends for phytoplankton,
zooplankton, fish, invertebrates, and macroalgae located within the vicinity of the intake and
discharge structures or the Hampton-Seabrook Estuary. Protected species, including marine
mammals, turtles, fish and invertebrates, are discussed in Section 2.2.8.1.

Monitoring Overview

NextEra created a monitoring plan to survey the aquatic communities in the Gulf of Maine and
the Hampton-Seabrook Estuary prior to, and during, operations to help determine if operation of
the nuclear plant has had an effect on aquatic communities. Since the mid-1970s, NextEra has
monitored plankton, multiple life stages of fish and invertebrates, and macroalgae. NextEra
sampled areas near the intake and discharge structures, referred to as the nearfield sampling
sites, and areas approximately 3—4 nautical mi (5—-8 km) from the intake and discharge
structures, referred to as the farfield sampling sites. Sampling sites within the
Hampton-Seabrook Estuary include a nearfield site, near the area previously used to discharge
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sewage, and two farfield sites in 0—10 ft (0—3 m) of water. Figure 2—9 shows the location of all
sampling sites.

Normandeau Associates, Inc., (NAI) (2010) used a before-after control-impact (BACI) design to
test for potential impacts from operation of Seabrook. This monitoring design examined the
statistical significance of differences in community structure between the pre-operation and
operational period at the nearfield and farfield sites. Working with Normandeau Associates and
Public Service of New Hampshire (PSNH) staff, NextEra selected farfield sampling sites that
would likely be outside the influence of Seabrook operations (NextEra 2010f). The farfield
sampling stations were between 3—4 nautical mi (5—8 km) north of the intake and discharge
structures. NextEra selected a northern farfield location since the primary currents run north to
south. NextEra selected specific sampling sites based on similarities with the nearfield sites
regarding depth, substrate type, algal composition, wave energy, and other relevant factors
(NextEra 2010f).

Below, NRC summarized NextEra’s aquatic monitoring of phytoplankton, zooplankton, fish,
invertebrates, and macroalgae. NRC staff also summarized monitoring studies from research or
sampling programs not funded by NextEra in order to provide a comparison with the trends
found by NextEra, as well as trends in other nearby coastal habitats. Some species are
highlighted below due to their ecological role, dominance in the community, or commercial or
recreational importance. Section 2.2.8.1 and Appendix D-1 provide more detailed information
on threatened and endangered species, and essential fish habitat (EFH). Changes in
community structure or abundance prior to, and during, operations are described in Section 4.5.

Phytoplankton

NextEra monitored phytoplankton at two nearfield sites (P2 and P5) and one farfield site (P7)
(Figure 2-9). NextEra collected samples less than 3.3 ft (1 m) from the ocean surface once a
month from December—February and twice a month the rest of the year (NAI 1998).

The total abundance of phytoplankton peaked during late spring-early summer and the again
during early fall. The exact timing of these peaks varied annually (NAI 1998). Diatoms
(Bacillariophyceae) generally dominated the phytoplankton community assemblage. During
certain collection periods, diatoms comprised more than 90 percent of the phytoplankton
community. During most years, the most common diatom taxon was Skeletonema costatum,
which accounted for 71-81 percent of all diatoms by number of cells and 20-35 percent of all
phytoplankton (NAI 1998).

In early spring, the yellow-green alga Phaeocystis pouchetii, which may be toxic to some fish
larvae, dominated the phytoplankton community, which was the only time when diatoms were
not the most common type of plankton. During a few years, this yellow-green alga was the most
common taxon (NAI 1998).

Monthly arithmetic mean total chlorophyll a concentrations at the nearfield site (P2) peaked in
early spring and again in the fall. Although chlorophyll a can be used as an indicator of total
phytoplankton biomass, NAI (1998) did not find a consistent relationship between chlorophyll a
concentrations and phytoplankton abundance in number of cells. NAI (1998) hypothesized that
the difference was likely due to the various dominant taxa that had different proportions of cell
size and chlorophyll a content.
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Figure 2-9. Sampling Stations for Seabrook Aquatic Monitoring
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Zooplankton

NextEra monitored zooplankton at two nearfield sites (P2 and P5) and one farfield site (P7)
(Figure 2-9). NextEra conducted 1-2 duplicate oblique tows using paired 3.3-ft (1-m) diameter,
0.02-in (0.505-mm) mesh nets for fish eggs and larvae and other zooplankton and one 1.6-ft
(0.5-m) diameter, 0.003-in (0.076-mm) mesh plankton net for bivalve eggs and larvae

(NAI 2010). NextEra collected two to four samples per sampling period, which varied from one
to four times per month (NAI 2010).

Throughout 23 years of monitoring studies, NAI (2010) collected approximately 27 species of
fish eggs and 62 species of fish larvae near Seabrook. The most common taxa of eggs were
Atlantic mackerel, followed by cunner/yellowtail flounder, hakes (primarily red and white hake),
fourbeard rockling (Enchelyopus cimbrius), Atlantic cod, haddock, windowpane, and silver hake.
The most common species of larvae were cunner, followed by American sand lance, Atlantic
mackerel, fourbeard rockling, Atlantic herring, rock gunnels, winter flounder, silver hake,
radiated shanny (Ulvaria subbifurcata), and witch flounder (Glyptocephalus cynoglossus).

NAI (2010) reported variations in the community structure and density of bivalve larvae over
time. From the 1980s-1996, blue mussels and the rock borer Hiatella sp. dominated
community assemblages of bivalves. However, from 1996-2002, the abundance of the prickly
jingle (Heteranomia squamula) and blue mussels increased exponentially. As a result, prickly
jingle and, to a lesser extent, blue mussels dominated monitoring samples collected by NAI from
1996-2002. The abundance of bivalve larvae for most species increased from 1996—2002.
Bivalve larvae densities from 2003—2009 were similar to pre-1996 levels, although prickly jingle
continue to dominate (NAI 2010). Other common species of bivalve larvae observed within the
vicinity of Seabrook include northern horsemussel, surf clam, soft shell clams, truncate softshell
clam, and sea scallops.

Holoplankton near Seabrook is generally dominated by copepods, an important prey species for
many fish, whales, and other aquatic life. The most abundant holoplankton species vacillated
between Calanus finmarchicus and Centropages typicus, two species of copepods (NAI 2010).
When C. typicus dominated the holoplankton assemblage, Metridia sp. copepods and
Appendicularia, free swimming tunicates, were more common in NAI (2010) monitoring
collections. Pershing et al. (2005) reported similar fluctuations in the abundance of Calanus
finmarchicus and Centropages typicus throughout the Gulf of Maine.

Meroplankton assemblages collected near Seabrook included the larvae or planktonic stages of
invertebrates that inhabit the seafloor as adults. The most common species in this assemblage
included the larvae of several common shallow and deep water coastal species, such as a
shrimp (Eualus pusiolus), sand shrimp (Crangon septemspinosa), and cancer crabs (Cancer
spp.), while larvae of estuarine shrimp species—such as Hippolyte sp. and Palaemonetes sp.—
were relatively rare. Adult populations of such species are relatively wide-spread throughout the
Gulf of Maine. The density of meroplankton assemblages were highest from 1983-2000. Other
than relatively small shifts in the community assemblage and species dominance, NAI (2010)
reported relatively stable abundances and community structure for meroplankton over time.

Hyperbenthos assemblages collected near Seabrook included a variety of organisms that
primarily reside near the seafloor as adults. The most common taxa included the mysid shrimp
(Neomysis americana), a cumacean hooded shrimp (Diastylis sp.), the amphipod Pontogeneia
inermi, Harpacticoida copepods, and Syllidae polychaete worms. As further explained in
Section 4.5, the density of hyperbenthos was generally an order of magnitude larger at the
nearfield site compared to the farfield site. NAI (2010) did not observe significant changes over
time.
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Juvenile and Adult Fish

NextEra conducted monitoring of juvenile and adult fish by trawling for demersal fish (fish that
live on or near the seafloor) in the Gulf of Maine, pulling gill nets to monitor pelagic fish (fish that
live in the water column) in the Gulf of Maine, and pulling seine nets in the Hampton-Seabrook
Estuary to monitor estuarine, and primarily juvenile, fish.

Demersal Fish Sampling. To monitor populations of demersal fish in the Gulf of Maine in the
vicinity of Seabrook, NextEra trawled four replicate tows along the seafloor for 10 minutes at
three sampling sites. NextEra used a 32.2-ft (9.8-m) shrimp otter trawl with a 1.5-in (3.8-cm)
nylon stretch mesh body, a 1.3-in (3.2-cm) stretch mesh trawl bag, and a 0.5-in (1.3-cm) stretch
mesh codend liner (NAI 2010). NextEra trawled at a nearfield site (T2), which is near the intake
and discharge structures, and at two farfield sites (T1 and T3) (Figure 2—9). NAI (2010)
reported fish abundance by the geometric mean catch per 10-minute tow, which is referred to as
the catch per unit effort (CPUE). The most abundant species at all three sampling stations in
2009 were winter flounder (4.8 CPUE), hake (3.2 CPUE), and longhorn sculpin (2.8 CPUE)
(NAI 2010). NextEra monitoring data indicate large changes in species abundance and
composition over time. The most abundant species, during monitoring studies in the 1970s and
1980s, were yellowtail flounder (9.4 CPUE), longhorn sculpin (3.0 CPUE), and winter flounder
(2.9 CPUE). Other relatively common demersal species observed during monitoring studies
include Atlantic cod, Raja spp., windowpane, rainbow smelt, ocean pout, silver hake, and
pollock.

NAI (2010) compared the CPUE for all species during the 1970s and 1980s, and during more
recent years, by using an analysis of variance (ANOVA) procedure. Attwo (T1 and T2) of the
three sampling stations, the abundance of fish was significantly higher in the 1970s through the
1980s when compared to more recent years (NAI 2010). The combined abundance for all fish
species peaked in 1980 and then decreased until 1992. From 1992—-2009, NAI (2010) reported
a slight increase in the combined abundance for all fish species, but abundances were lower
than the peak levels observed in 1980. In 2009, the combined abundance for all fish species
was similar to that found in the mid-1980s at the farfield stations but below preoperational levels
at the nearfield station (NAI 2010). Sosebee et al. (2006) analyzed trawl survey data from over
40 years to determine trends for seven species assemblages in the Gulf of Maine. Two of those
assemblages, principal groundfish and flounders, included several of the dominate species
collected in NextEra’s monitoring data, including yellowtail flounder, winter flounder, hake (red,
white, and spotted), Atlantic cod, windowpane, and silver hake. Sosebee et al. (2006) reported
similar trends for principal groundfish and flounders as the farfield stations from NextEra'’s
monitoring, whereby flounder and principal groundfish biomass peaked in the late 1970s—early
1980s, were at record lows during the late 1980s through mid-1990s, and peaked again in 2000.
In the past few years, some flounders and principal groundfish have begun to recover, but
populations of many species continue to decline. Sosebee et al. (2006) associates the peak in
the early 1980s with increasing international and national management efforts and subsequent
reduced fishing effort. Record-high fishing intensity occurred in the late 1980s and early 1990s
when fish abundances were at very low levels.

Pelagic Fish Sampling. NextEra monitored pelagic fish populations near the intake structures
from 1976—1997 using gill nets at a nearfield site (G2), located near the discharge structures,
and at two farfield sites (G1 and G3), located approximately 0.75 nautical mi (2 km) north of the
intake and 1 nautical mi (2.5 km) south of the discharge structure. NextEra set one 100 ft
(30.5 m) by 12 ft (3.7 m) net at each station. Net arrays included four panels with stretch mesh
dimensions of 1in (2.5 cm), 2 in (6.1 cm), 4 in (10.2 cm), and 6 in (15.2 cm). Net arrays
included surface and near-bottom nets. NextEra set the nets for two consecutive 24-hour
periods twice each month from 1976—June 1986 and once a month from July 1986-1997 (NAI,
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1998). In 1997, EPA directed NextEra to end gill net monitoring after NextEra found a dead
harbor porpoise in the farfield gill net (NextEra 2010f).

The geometric mean CPUE for all pelagic fish species peaked in 1977 and declined through
1996 (NAI 1998). Sosebee et al. (2006) reported a different trend for principal pelagic species,
which included Atlantic herring and Atlantic mackerel, two of the dominant fish in NAI monitoring
surveys. Sosebee et al. (2006) reported record low biomass for principal pelagic species from
1975-1979, an increase in biomass from the mid-1980s through the 1990s, and slightly
declining biomass since 2000. NAI (1998) reported a change in the community composition, or
the relative abundance of the most dominant species in the 1970s and 1980s compared to
monitoring during more recent years. In the 1970s and 1980s, the most abundant species were
Atlantic herring (1.1 CPUE), blueback herring (0.3 CPUE), silver hake (0.3 CPUE), pollock

(0.3 CPUE), and Atlantic mackerel (0.2 CPUE). During the 1990s and 2000s, the most common
fish species collected were Atlantic herring (0.3 CPUE), Atlantic mackerel (0.3 CPUE), pollock
(0.2 CPUE), and blueback herring (0.2 CPUE) (NAI 1998). Other relatively common species
include spiny dodfish, alewife, rainbow smelt, and Atlantic cod.

Estuarine Fish Sampling. To monitor populations of estuarine fish in the Hampton-Seabrook
Estuary, NextEra pulled seine nets once a month from April-November at three sampling sites,
starting in 1975. Sampling generally focused on juvenile fish, and NextEra used a 100 ft

(30.5 m) by 7.8 ft (2.4 m) bag seine with a 14.1 ft (4.3 m) by 7.8 ft (2.4 m) nylon bag with 0.55-in
(1.4-cm) stretch mesh, and 43 ft (13.1 m) by 7.8 ft (2.4 m) wings with 1-in (2.5-cm) stretch
mesh. NextEra pulled two replicate hauls per sampling period. The nearfield site (S2) is
located approximately 200 m upstream from the mouth of the Browns River, where discharge
from an onsite settling pond was released until April 1994. The farfield stations, S1 and S3,
were located approximately 300 m upriver from Hampton Beach Marina and approximately
300 m from Hampton Harbor Bridge in the Seabrook Harbor, respectively (Figure 2-9).

NAI (2010) reported fish abundance by catch per seine haul or geometric mean CPUE.

The geometric mean CPUE for all species of fish was significantly higher in the 1970s through
the early 1990s when compared to more recent years (NAI 2010). Fish abundances peaked in
1980 and have been decreasing or steady ever since (NAI 2010). NAI (2010) observed peaks
at some sampling stations during various years from 1990-2009. Atlantic silverside has been
the most abundant species in monitoring samples since the 1970s (NAI 2010). New Hampshire
Fish and Game Department (NHFGD) (2010a), Marine Fisheries Department, conducted seine
hauls in the Hampton-Seabrook Estuary, Great Bay, Piscataqua River, and Little Harbor from
1997-2009. Similar to NAl's findings, NHFGD (2010a) observed relatively steady fish
abundance, with peaks during various years. NHFGD (2010a) also observed the Atlantic
silverside as the most abundant fish species during each year of sampling.

Invertebrates

Beginning in 1978, NextEra sampled two nearfield stations (B17 and B19) and one farfield
station (B31) for epifaunal macroinvertebrates in the rocky subtidal (see Figure 2-9). In 1982,
NextEra added an additional farfield station (B35). NextEra considered B17 and B35, located at
16.4 ft (6 m) and 19.7 ft (6 m) depth, respectively, to be representative of the shallow subtidal.
NextEra considered B19 and B31, located at 39.4 ft (12 m) and 29.5 ft (9 m) depth, respectively,
to be representative of the mid-depth subtidal. NextEra gathered samples of sessile
invertebrates three times a year, in May, August, and November, by scraping off all organisms
from five randomly selected 0.67 ft* (0.0625 square meter (m?)) areas on rock surfaces

(NAI 2010). NextEra also visually assessed the percent cover and abundance of larger
invertebrates not adequately represented in the previously described sampling method.

NextEra visually assessed six randomly placed replicate 3.3 ft (1 m) by 23 ft (7 m)
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band-transects at each sampling site in April, July, and October. To evaluate recruitment and
settlement patterns of sessile benthic invertebrates, NextEra placed 24-in (60-cm) by 24-in
(60-cm) panels 1.6 ft (0.5 m) off the seafloor at the mid-depth stations (B19 and B31). Panels
remained submerged for 4 months. NextEra deployed panels three times throughout each year,
beginning in 1982.

NAI (2010) collected a total of 339 noncolonial invertebrate taxa since 1978, including sessile
and mobile mollusks, crustaceans, echinoderms, and annelids. At the shallow subtidal
sampling sites, the herbivorous snail, Lacuna vincta, was the most abundant biological group
prior to 1995, followed by mytillid spat (the larval stage of mussels) and the isopod /dotea
phosphorea. After 1995, L. vincta was still the most common species, but I. phosphorea was
more common than mytillid spat. At the mid-depth sampling sites, mytillid spat was the most
common biological group. Other relatively common taxa include Anomia sp. bivalves, skeleton
shrimp (Caprella septentrionalis), the rock borer, L. vincta, and sea stars (Asteriidae).

NAI (2010) collected benthic sessile organisms on settling plates, as described above. The
barnacles Balanus spp., which were primarily juvenile Balanus crenatus but may include some
Balanus balanus, was the most common species on the settling plates. NAI (2010) observed
the greatest recruitment in April. The second most abundant taxon was rock borer, a bivalve.

The following provides monitoring information for Jonah crab and rock crabs, which are
important components of the rocky subtidal food web, and for lobsters and soft shell clams, both
of which are commercially and recreationally harvested in the vicinity of Seabrook.

Crabs. NextEra monitored crab larvae at two sampling locations: P2, near the intake structure,
and P7, which they considered the farfield site (Figure 2—9). NextEra conducted two replicate
(two paired-sequential) oblique tows twice a month throughout the year. Nets were 3.3 ft (1 m)
in diameter and lined with 0.02-in (0.505-mm) mesh nets. NextEra also monitored juvenile and
adult crabs by setting fifteen 1-in (25.4-mm) mesh experimental lobster traps without escape
vents at a nearfield site near the discharge structure (L1) and at a farfield site (L7) (Figure 2-9).
NextEra checked traps at 2-day intervals approximately three times per week from June—
November. Monitoring began in 1975 at L1, 1978 at P2, and 1982 at P7 and L7.

The geometric mean density of crab larvae ranged from 0.2—65 (NAI 2010). The monthly mean
CPUE for juvenile and adult Jonah crabs generally ranged from 4-23 and from 0-5 for rock
crabs.

Lobsters. Lobsters (Homarus americanus) in the vicinity of Seabrook help support a substantial
commercial and recreational fishery (Hampton 2001). NextEra monitored lobster larvae at three
sampling locations: P2, near the intake structure; P5, near the discharge structure; and P7,
which was considered the farfield site (Figure 2—9). NextEra conducted 2,624-ft (800-m) long
tows once a week from May—October using a 0.4-in (1-mm) mesh net that was 3.3 ft (1 m) deep
by 6.6 ft (2 m) wide by 14.8 ft (4.5 m) long. NextEra also monitored juvenile and adult lobsters
by setting 15.1-in (25.4-mm) mesh experimental lobster traps without escape vents at a
nearfield site near the discharge structure (L1) and at a farfield site (L7) (Figure 2-9). NextEra
checked traps at 2-day intervals approximately three times per week from June—November.
Monitoring began in 1975 at L1, 1978 at P2, 1982 at P7 and L7, and 1988 at P5.

The geometric mean density of lobster larvae increased from the 1970s—2000s. The annual
mean CPUE for juvenile and adult lobsters generally increased from about 35 to 150 from the
1970s—2000s. Changes in lobster abundance prior to, and during, operations are described in
Section 4.5.

Soft Shell Clams. NextEra monitored clam larvae at three sampling locations: P1, in the
Hampton-Seabrook Estuary; P2, near the intake structure; and P7, which was considered the
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farfield site (Figure 2—-9). NextEra conducted plankton-tows once a week from mid-April—
October. Nets were 1.6 ft (0.5 m) diameter with a mesh of 0.003-in (0.076-mm). NextEra also
monitored juvenile and adult clams at five of the largest clam flats in the Hampton-Seabrook
Estuary and sites throughout Plum Island Sound (NAI 2010). NextEra classified clams as
follows: young-of-the year (YOY), 0.04-0.99 in (1-25 mm); seed clams, 0.04-0.47 in (1-12 mm);
yearlings, 1-2 in (26-50 mm); and adults, greater than 2 in (50 mm) (generally at least 2 years of
age (Brousseau 1978)).

Larval density remained relatively constant from 1978—1995 and then peaked from 1996—-2002.
Annual mean log 10 (x+1) density (no./m?) of YOY ranged annually from 0-3.5. The abundance
of yearling clams peaked from 1978-1984, and there was a smaller peak from 1992-1997. The
abundance of adult clams peaked from 1979-1986, and there were additional peaks from
1989-2001 and from 2005—-2009.

Macroalgae

Beginning in 1978, NextEra sampled two nearfield stations (B17 and B19) and one farfield
station (B31) for macroalgae in the rocky subtidal (see Figure 2—-9). In 1982, NextEra added an
additional farfield station (B35). NextEra considered B17 and B35, located at 16.4 ft (5 m) and
19.7 ft (6 m) depth, respectively, to be representative of the shallow subtidal. NextEra
considered B19 and B31, located at 39.4 ft (12 m) and 29.5 ft (9 m) depth, respectively, to be
representative of the mid-depth subtidal. NextEra gathered samples of macroalgae three times
a year, in May, August, and November, by scraping off all algae on five randomly selected

0.67 square feet (ft?) (0.0625 m?) areas on rock surfaces (NAI 2010). NextEra also visually
assessed the percent cover and abundance of larger algae not adequately represented in the
previously described collection method. NextEra visually assessed six randomly placed
replicate 3.3 ft (1 m) by 23 ft (7 m) band-transects at each sampling site in April, July, and
October.

NAI (2010) observed a total of 160 taxa of macroalgae in the vicinity of Seabrook since 1978.
The mean annual number of algal taxa at each sampling site fluctuated between 6—-18 per
0.67 ft* (0.0625 m?) (NAI 2010). Annual mean biomass fluctuated between 500—1,200 g/m? at
the shallow subtidal sampling sites and between 100-600 g/m? at the mid-depth subtidal
sampling sites (NAI 2010). The most common red algae species in the shallow subtidal was
Irish moss, Ceramium virgatum, and the genera Phyllophora and Coccotylus. The most
common red algae taxa in the mid-depth subtidal was Phyllophora, Coccotylus, Phycodrys
ruben, and Euthora cristata. The most common brown algae, or kelp species, in the shallow
subtidal was sea belt followed by L. digitata. The most common kelp species in the mid-depth
subtidal was A. clathratum, followed by L. digitata, sea belt, and A. esculenta.

Transmission Lines

Three 345-kV transmission lines connect Seabrook to the regional electric grid. The
transmission corridors are within the vicinity of a variety of aquatic habitats, including intertidal
flats, salt marsh, wetlands, bogs, floodplains, rivers, streams, and ponds (NextEra 2010a;
NHNHB 2010b). The Tewksbury Line crosses the Merrimac River in Massachusetts three times
(NextEra 2010a). As described in Section 2.1.3, within wetlands, PSNH follows the NHDRED’s |
Best Management Practices Manual for Utility Maintenance In and Adjacent to Wetlands and
Waterbodies in New Hampshire (NHDRED 2010). In addition, transmission line owners and
applicators may need to apply for coverage under the Pesticide General (NPDES) Permit if any
herbicides are to be applied in the vicinity of surface waters (EPA 2011b). Special status
species that may occur along transmission lines are discussed in Section 2.2.8, and potential
impacts to these species are discussed in Section 4.7.1.
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2.2.7 Terrestrial Resources

2.2.7.1 Seabrook Site and Surrounding Vicinity

Seabrook lies in the Gulf of Maine Coastal Lowland subsection of the Lower New England
Ecoregion. This ecoregion is characterized by delta plains, broad plateaus, gentle slopes, and
coastal areas and has an elevation range of sea level to 1,500 ft (450 m) (McNab and

Avers 1994). The Gulf of Maine Coastal Lowland subsection is comprised of a narrow region
along the coast with low topographic relief, a moderate climate, and tidal marshes, dunes,
beaches, and rocky coastline (Sperduto 2005). Vegetation is characterized by temperate
deciduous forest, and pine-oak and white cedar swamp tend to be the dominant forest types
(Bailey 1995).

The Seabrook site is composed of two lots totaling 889 ac (360 ha). Lot 1is 109 ac (44 ha) and
contains the operating facility, associated buildings, parking lots, and roads, and Lot 2 is 780 ac
(320 ha) and is mostly composed of undeveloped natural areas (NextEra 2010a). Over 58 ac
(23 ha) on the Seabrook site—split into 11 parcels—are legally preserved through conservation
easements with the Society for Protection of New Hampshire Forests, the Audubon Society of
New Hampshire, or the NHFGD. The land in easement is composed primarily of salt marsh or
other unspecified marsh type. The Seabrook site also contains the Owascoag Nature Trail, a
nearly 1-mi (0.6-km) trail that surrounds the Seabrook Science and Nature Center, both of which
are located adjacent to the developed portion of the site. New Hampshire Nature Conservancy
ecologists have identified four State-listed threatened plant species—salt marsh gerardia
(Agalinis maritime), Missouri rock-cress (Boechera missouriensis), hackberry (Celtis
occidentalis), and the American plum tree (Prunus americana)—and one State-listed critically
imperiled plant species—the orange horse-gentian (Triosteum aurantiacum)—uwithin the area
surrounding the trail (FPL 2010). These species, as well as other Federally and State-protected
species are discussed in more detail in Section 2.2.8 of this SEIS.

The site, as a whole, is situated on an area of second-growth native forest bordering the
Hampton-Seabrook Estuary. Tidal salt marsh surrounds the site to the northeast, east, and
southeast. The upland portions of the site are dominated by hardwood-red cedar, oak-hickory,
and hardwood-conifer stands, and the marsh areas are dominated by bands of switch grass
(Panicum virgatum) and black-grass (Juncus gerardi), common reed (Phragmites australis)
monostands, and smooth cordgrass (Spartina alternaflora) monostands (NextEra 2010a).

The majority of the marsh areas and some forested areas on and around the Seabrook site are
designated as the Hampton Marsh Core Conservation Area in the Land Conservation Plan for
New Hampshire’s Coastal Watersheds (Zankel et al. 2006). The Hampton Marsh Core
Conservation Area is composed of 7,490 ac (3,031 ha) and contains a contiguous 3,310.8-ac
(1,339.8-ha) area of tidal marsh habitat and a 920-ac (372-ha) block of unfragmented forest
habitat. In the conservation plan, Zankel et al. (2006) assessed the quality of New Hampshire’s
unfragmented forest blocks by considering two major factors: (1) their ability to absorb
infrequent, devastating natural disasters including fire and hurricanes, and (2) their ability to
support a variety of interior species at population levels that ensure long term viability. Zankel
et al. (2006) consider the 920-ac (372-ha) unfragmented forest block within the Hampton Marsh
Core Conservation Area to be of a locally significant size and to have the capability to provide
habitat for some interior forest species with smaller ranges but to likely not be able to absorb
large-scale natural disturbance (Zankel et al. 2006). The Hampton Marsh Core Conservation
Area also contains 12 exemplary natural communities and system types, of which three types
are located on the Seabrook site: brackish marsh, high salt marsh, and low salt marsh
(NHNHB 2010; Zankel et al. 2006).
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In addition to the exemplary communities discussed above, the Seabrook site contains the
following habitats: Appalachian pine-oak forest, grasslands, hemlock-hardwood-pine forest,
rocky ridge or talus slope, wet meadow and shrub wetland, brackish marsh, and intertidal flats
(NHNHB 2010; Sperduto 2005). Detailed descriptions of these habitats can be found in the
New Hampshire Natural Heritage Bureau’s (NHNHB’s) report, Natural Communities of New
Hampshire (Sperduto 2005).

Forested areas provide habitat to a variety of native wildlife, including white-tailed deer
(Odocoileus virginianus), raccoon (Procyon lotor), eastern cottontails (Sylvilagus floridanus),
painted turtles (Chrysemys picta), garter snakes (Thamnophis spp.), ribbon snakes (T. sauritus),
wood frogs (Rana sylvatica), American toads (Bufo americanus), and various species of
squirrels, voles, shrews, and foxes. Common bird species in forested and developed areas
include blue jays (Cyanocitta cristata), black-capped chickadees (Poecile atricapillus), robins
(Turdus migratorius), black-and-white warblers (Mniotilta varia), whip-poor-wills (Caprimulgus
vociferus), purple finches (Carpodacus purpureus), and numerous hawk species

(NextEra 2010a; NHFGD 2005a, 2008).

In 2003, the New Hampshire Audubon Society recognized the Hampton-Seabrook Estuary as
an Important Bird Area by the New Hampshire Audubon due to the extensive area of
unfragmented marsh habitat that it provides to migratory shorebirds and birds that breed in salt
marshes. During a 2006—2007 bird survey (McKinley and Hunt 2008), the New Hampshire
Audubon recorded observations of bird use of the estuary from July—November 2006 and May—
September 2007 over multiple locations through the estuary. During the survey, 23 species of
migratory shorebirds were recorded, and an estimated 3000—-3500 individual birds used the
estuary between late July and late September, the peak migration period for this area. The
semipalmated plover (Charadrius semipalmatus) and semipalmated sandpiper (Calidris pusilla)
were the most abundant species and accounted for approximately one-third of the total
individuals. Black-bellied plovers (Pluvialis squatarola), greater yellowlegs (Tringa
melanoleuca), lesser yellowlegs (T. flavipes), least sandpipers (C. minutilla), and short-billed
dowitcher (Limnodromus griseus) were considered common, but not as abundant as the
semipalmated plover or semipalmated sandpiper. The saltmarsh sharp-tailed sparrow
(Ammodramus caudacutus) was the most common saltmarsh breeding bird identified during the
survey, but this species does not regularly inhabit any of the marsh areas adjacent to the
Seabrook site. The North Flats survey site, which is adjacent and to the east of the Seabrook
site, contains large exposed flats, mussel flats, and peat banks with Spartina species. It is used
as a roost site by black-bellied plovers, dunlins (Calidris alpina), and short-billed dowitchers and
a foraging area by whimbrels (Numenius phaeopus), short-billed dowitchers, and willets

(T. semipalmata) (McKinley and Hunt 2008).

2.2.7.2 Transmission Line ROWs

The three in-scope transmission lines that connect Seabrook to the regional electric grid
traverse a variety of habitats including forest, shrubland, marsh, residential land, agricultural
land, and other developed areas. Section 2.1.5 discusses vegetative maintenance practices
along the ROWs.

Within the Town of Kingston, NH, the Scobie Pond Line runs outward to the west of the site,
crosses near a swamp white oak (Quercus bicolor) floodplain forest that is considered to be of
excellent quality and is dominated by swamp white oak, red maple (Acer rubrum), and shagbark
hickory (Carya ovata) (NHNHB 2010b). The line also runs near an Atlantic white cedar
(Chamaecyparis thyoides)-yellow birch (Betula alleghaniensis)-pepperbush (Clethra spp.)
swamp that is considered to be of good quality and have a healthy population of Atlantic white
cedar, black spruce (Picea mariana), hemlock (Tsuga spp.), and larch (Larix spp.), and an
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excellent variety of bog plants by the NHNHB (NHNHB 2010b). This swamp was designated as
an exemplary natural community by the Nature Conservancy (NextEra 2010a). The Tewksbury
Line, which runs outward southwest of the site and into Massachusetts, crosses portions of the
Crane Pond Wildlife Management Area, a 2,123-ac (859-ha) parcel of land that is managed by
the Massachusetts Division of Fisheries and Wildlife (MDFW) containing Crane Pond and Little
Crane Pond as well as low-lying rolling pine and mixed hardwood forest (ENHA 2010). Crane
Pond hosts woodcock (Scolopax spp.), ruffed grouse (Bonasa umbellus), wild turkey (Meleagris
gallopavo), and spring-migrating waterfowl, as well as a variety of nesting songbirds in the
wetland and uplands areas (ENHA 2010).

2.2.8 Protected Species and Habitats

As delegated by the ESA (16 U.S.C. 1531), the NMFS and the U.S. Fish and Wildlife Service
(FWS) are responsible for listing aquatic and terrestrial species as threatened and endangered
at the Federal level. The State may list additional species that are regionally threatened or
endangered. For the purposes of this SEIS, all Federally and State-listed species that occur, or
potentially occur, in the vicinity of the Seabrook site are included in Table 2—4 and Table 2—-7.
Those species protected under the Marine Mammal Protection Act (MMPA) and the Magnuson—
Stevens Fishery Conservation and Management Act (MSA) are discussed in Section 2.2.8.1.

2.2.8.1 Protected Aquatic Species

This section provides information on aquatic species that are protected by Federal and State
laws. Protected marine species include those that are Federally protected under the MMPA, the
ESA, and the MSA as well as those managed by the FWS or the NMFS, or both. Also included
are aquatic species listed as endangered, threatened, or species of special concern by the
State of New Hampshire or the State of Massachusetts. In the Gulf of Maine in the vicinity of
Seabrook or along transmission lines, 14 Federally or State-listed marine species could occur,
including seven fish, one mussel, three sea turtles, and three whales (NextEra 2010;

NMFS 2010a). These listed aquatic species appear in Table 2—4.
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Table 2-4. Listed Aquatic Species

Affected Environment

The species below are Federally listed, New Hampshire-listed, or Massachusetts-listed as
proposed, threatened, endangered, or species of special concern. These species have been
recorded as occurring within the counties associated with Seabrook and its transmission line

ROWs.
Scientific name Common Federal NH® MA® County(ies) of Habitat
name status® occurrence at site or
along transmission
lines or Gulf of
Maine or both
Fish
Acipenser Shortnose E E Gulf of Maine; Adults spawn in fast-
brevirostrum sturgeon Merrimac & West flowing, rocky rivers;
Newbury, MA Migrate through rivers and
estuaries to Gulf of Maine
Acipenser Atlantic P Gulf of Maine Adults spawn in fast-
oxyrinchus sturgeon flowing, rocky rivers;
oxyrinchus Migrate through rivers and
estuaries to Gulf of Maine
Enneacanthus Banded -- SC Hillsborough & Vegetated areas of
obesus "% sunfish Rockingham, NH ponds, lakes, and the
backwaters of lowland
streams
Esox Redfin -- SC Hillsborough & Densely vegetated slow-
americanus pickerel Rockingham, NH moving, acidic, tea-
americanus colored streams
Pomolobus Blueback SC SC Hampton-Seabrook  Spawn in fast and slow
aestivalis Herring Watershed and Gulf  moving streams;
of Maine Migrate from freshwater
through estuaries to Gulf
of Maine
Osmerus Rainbow SC SC Hampton-Seabrook  Spawn in rivers with
mordax smelt Watershed & Gulf of gravel substrate and fast
Maine currents;
Migrate from freshwater to
estuaries and the Gulf of
Maine
Alosa pseudo- Alewife SC SC Hampton-Seabrook  Spawn in riverine oxbows,

harengus

Watershed & Gulf of
Maine

ponds, and mid-river sites;
Migrate from freshwater
through estuaries to Gulf
of Maine
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Scientific name Common Federal NH™ MA" County(ies) of Habitat
name status® occurrence at site or
along transmission
lines or Gulf of
Maine or both

Mussels
Ligumia Eastern -- SC SC  Hillsborough & Ponds, lakes, and the low
nasuta pond Rockingham, NH; velocity segments of
mussel Amesbury, MA streams and rivers; Occur
in Great Pond, NH
Turtles
Caretta caretta Logger- T T Gulf of Maine Seasonally present off the
head sea coast of New Hampshire
turtle
Dermochelys Leather- E E Gulf of Maine Seasonally present off the
coriacea back sea coast of New Hampshire
turtle
Lepidochelys Kemp’s E E Gulf of Maine Seasonally present off the
kempi ridley turtle coast of New Hampshire
Whales
Balaenoptera  Fin whales E E Gulf of Maine Deep waters off the coast
physalus of New Hampshire
Eubalaena Northern E E Gulf of Maine Deep waters off the coast
glacialis right whale of New Hampshire
Megaptera Humpback E E Gulf of Maine Deep waters off the coast
novaeangliae = whale of New Hampshire

@p = Proposed for Federal listing as a Federally Threatened species in the Gulf of Maine; E = Federally
Endangered; T = Federally Threatened

®F = Endangered; T = Threatened; SC = Special concern

Sources: (MDFW 2009a; MFGD 2010; NextEra 2010a; NHFGD 2005, 2009; NHNHB 2009, 2010, 2010b;
NMFS 1998, 2010, 2010a, 2011h)

Marine Mammals

The Gulf of Maine Program of the Census of Marine Life documented 32 marine mammal
species within the Gulf of Maine (Valigra 2006). The two major groups of marine mammals that
occur within the Gulf of Maine include cetaceans (whales, dolphins, and porpoises) and
pinnipeds (seals). All marine mammals are protected under the MMPA of 1972, as amended.
The MMPA prohibits the direct or indirect taking of marine mammals, except under certain
circumstances including non-fishery commercial activities. Several of these marine mammal
species are Federally listed whales, which are additionally protected under the ESA of 1976, as
amended.
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Northern right whales (Eubalaena glacialis), humpback whales (Megatera novaeangliae), and
fin whales (Balaenoptera physalus) are Federally endangered species that inhabit waters off the
coast of New Hampshire (NMFS 2010a). The Gulf of Maine is an important feeding ground for
whales. Primary prey for right whales includes zooplankton, such as copepods, euphausiids
(krill), and cyprids (NMFS 2011b). Humpbacks whale can consume up to 3,000 Ib (1,360 kg) of
food per day while eating tiny crustaceans (mostly krill), plankton, and small fish (NMFS 2011c).
Fin whales also consume krill, as well as small schooling fish (e.g., herring, capelin, and sand
lance) and squid (NMFS 2011d). These whale species are unlikely to occur in the vicinity of the
Seabrook facility or the facility’s intake or discharge structures since these whale species
generally inhabit deeper waters (NMFS 2010a).

Among the non-Federally listed whale species that occur within the Gulf of Maine are the beluga
whale (Delphinapterus leucas), killer whale (Orcinus orca), minke whale (Balaenoptera
acutorostrata), and long-finned pilot whale (Globicephala melaena) (Provincetown Center for
Coastal Studies 2011; Thompson 2010). Of these four species, only the long-finned pilot whale
and the minke whale are regularly observed in the Gulf of Maine (Provincetown Center for
Coastal Studies 2011). Minke whales and the long-finned pilot whale generally inhabit deeper
waters than the location of the Seabrook intake and discharge structures (NMFS 2009;
Provincetown Center for Coastal Studies 2011). There are no known occurrences of Seabrook
operations affecting whales.

Non-Federally listed dolphin and porpoise species that may occur in this area include the
whitebeaked 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 2011; Thompson 2010). 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 2011; Thompson 2010). There are
no known occurrences of Seabrook operations affecting dolphins or porpoises.

Four species of seals are regularly observed in the Gulf of Maine. These include harbor seals
(Phoca vitulina), gray seals (Halichoerus grypus), harp seals (P. groenlandica), and hooded
seals (Cystophora cristata) (GOMA 2011; Provincetown Center for Coastal Studies 2011). All
four species of seals inhabit the Gulf of Maine during the winter. During warmer months, seals
migrate south although some harbor seals and grey seals may remain in the Gulf of Maine year
round. Seals use ocean habitats for feeding and rocky shores or outcrops, reefs, beaches and
glacial ice for hauling out to rest, thermal regulation, social interaction, avoiding predators,
giving birth, and rearing pups (NMFS 2011f). Seal prey consistent primarily of fish, shellfish,
and crustaceans (NMFS 2011f). Seals occur within the vicinity of the Seabrook intake and
discharge structures (NextEra 2010a).

Turtles

Three species of sea turtles—loggerhead (Caretta caretta), Kemp’s ridley (Lepidochelys kempii)
and leatherback (Dermochelys coriacea)—regularly occur in the Gulf of Maine

(Thompson 2010). Under ESA, the leatherback and Kemp’s ridley sea turtles are listed as
endangered species, and the loggerhead sea turtle is listed as threatened. In September 2011,
NMFS and FWS listed nine distinct population segments of loggerhead sea turtles, including the
Northwest Atlantic Distinct Population Segment near Seabrook, which are considered Federally
threatened (NMFS 2011h). Sea turtles reside most of their life within the ocean, although they
will migrate long distances to breed on sandy beaches (NMFS 2011a). Sea turtles seasonally
migrate to Gulf of Maine in order to find prey. Primary feeding habitats include northerly areas
on, or along, the continental shelf (Shoop 1987, cited in Thompson 2010). Leatherback turtles
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and loggerhead turtles would be most likely to be seasonally present off the coast of New
Hampshire and occasionally within the vicinity of the Seabrook, including the intake and
discharge structures (NMFS 2010a). It is less likely for Kemp’s ridley sea turtle to be present in
the vicinity of Seabrook (NMFS 2010a).

NextEra has not documented any known occurrences of Seabrook operations affecting turtles.
In addition, the installment of additional vertical bars on the intake structure as part of the seal
deterrent barrier should also help prevent any future incidental takes (NextEra 2010a).

Fish, Squids, and Mollusks
Endangered, Threatened, or Species of Concern

NMFS (2010) proposed listing the Atlantic sturgeon (Acipenser oxyrinchus oxyrinchus) as
threatened in the Gulf of Maine. Shortnose sturgeon (Acipenser brevirostrum) is listed as
endangered (NMFS 1998). NMFS considers blueback herring, alewife, and rainbow smelt
species of concern due to the declines in population (NMFS 2010a). A species is designated as
a species of concern by NMFS if NMFS has some concerns regarding the species’ status and
threats, but has insufficient information to indicate a need to list the species under the ESA
(NMFS 2011f). This status level does not carry any procedural or substantive protections under
the ESA (NMFS 2011f).

Along the transmission lines, the banded sunfish (Enneacanthus obesus) and redfin pickerel
(Esox americanus americanus), two species of fish listed as species of special concern by the
State of New Hampshire, may occur in Rockingham and Hillsborough Counties, NH

(NHNHB 2009, 2010, 2010b). The eastern pond mussel (Ligumia nasuta), which is listed as a
species of special concern by the States of New Hampshire and Massachusetts, may occur in
the vicinity of the transmission lines in Hillsborough and Rockingham Counties, NH, and
Amesbury County, MA (MDFW 2009; MFGD 2010; NHNHB 2010b, 2010). In addition, the
shortnose sturgeon, which is listed as endangered by the State of New Hampshire and the
State of Massachusetts, may occur in the vicinity of the transmission lines in Merrimac and
West Newbury Counties, MA (MDFW 2009; MFGD 2010).

Below is a brief description of these listed species.

Atlantic Sturgeon. NMFS (2010) proposed listing distinct population segments of Atlantic
sturgeon in the Gulf of Maine as a threatened species. The Atlantic sturgeon is a very large
anadromous fish that averages 6-9 ft (1.8—2.7 m) in length, but can exceed a length of 13 ft

(4 m) and a weight of 800 Ib (363 kg). This species is long-lived, and its lifespan can reach

60 years (NMFS 2010). Spawning generally occurs in rocky, fast flowing rivers in July in Maine
(NHFGD 2005). Spawning occurs every 1-5 years for males and every 2-5 years for females
(NMFS 2010). Eggs are deposited on hard bottom substrate and are highly adhesive, generally
attaching to stones or vegetation (NHFGD 2005). Larvae are also demersal and develop into
juveniles while migrating downstream into more brackish waters (NMFS 2010). Juveniles will
spend up to 4 years in riverine or tidal habitats (NHFGD 2005). NMFS (2010) does not believe
that any rivers in New Hampshire or Massachusetts support spawning populations of Atlantic
sturgeon.

Atlantic sturgeon are omnivorous benthic feeders, meaning that they consume a wide range of
plants and animals that live on the ocean floor. While searching for food in soft sediment
habitats, they filter mud along with their food. Adult diets include mollusks, gastropods,
amphipods, isopods, and fish (NMFS 2010).

Historically, Atlantic sturgeon likely inhabited the Connecticut, Merrimack, and Coastal
watersheds (NHFGD 2005). More recently, NHFGD (2005) reported only two Atlantic sturgeon
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upstream of the Great Bay Estuary System since 1981. Population decline has been attributed
to over-harvesting, habitat degradation, and barriers (e.g., dams) along water bodies connecting
spawning grounds with ocean habitats (Smith 1995).

Atlantic sturgeon currently occur in coastal waters off the coast of New Hampshire and are likely
to occur within the vicinity of Seabrook (NMFS 2010a). Seabrook captured a single Atlantic
Sturgeon during site gill-net monitoring from 1976-1997 (NextEra 2010a). Seabrook did not
report impingement or entrainment of any Atlantic sturgeon since operations began in 1990
(NAI 2010; NextEra 2010a).

Shortnose Sturgeon. The shortnose sturgeon is Federally listed as endangered throughout its
range and was placed on the endangered species list in 1967 (NMFS 1998). Critical habitat has
not been designated for this species. The shortnose sturgeon is often confused with the Atlantic
sturgeon, 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 much smaller than the Atlantic sturgeon, rarely exceeding 3 ft (0.9 m) in length.

The shortnose sturgeon is amphidromous, meaning that the fish spawns in freshwater, and
spend time in both marine and freshwater habitats during its lifespan. Spawning occurs in
fast-flowing, rocky rivers in April and May.

The shortnose sturgeon has not been observed in New Hampshire since 1971 (NHFGD 2005).
Seabrook has not captured any shortnose sturgeon within monitoring, entrainment, or
impingement studies since studies began in 1975 (NextEra 2010a).

Rainbow Smelt. Rainbow smelt is listed as a species of special concern by NMFS due to
declining populations (NMFS 2010a). Adult rainbow smelt generally migrate from marine waters
to estuaries during late fall and winter and then migrate to freshwater streams to spawn in
March or April, soon after the breakup of ice. Preferred spawning grounds include rivers with
gravel substrate and fast flows (Scarola 1987, cited in NHFGD 2005). Rainbow smelt usually
travel less far into rivers than other diadromous fish. Freshwater and tidal currents carry larvae
from freshwater to marine waters, such as the Gulf of Maine, from April-June (Collette and
Klein-MacPhee 2002; Ganger 1999). Adults return to estuaries or saltwater after spawning
(Collette and Klein-MacPhee 2002; NHFGD 2005). Dams have severely limited movement of
rainbow smelt to and from spawning grounds (NHFGD 2005). Rainbow smelt occur within the
Hampton-Seabrook Estuary and within the vicinity of the Seabrook intake and discharge
structures (NAI 2010).

Blueback Herring. Blueback herring are listed as a species of special concern by NMFS due to
declining populations (NMFS 2010a). Blueback herring also spawn in freshwater during the
spring and migrate to estuaries or marine waters during the summer and cooler months.
Juveniles often migrate from fresh to brackish water later than adults do and as late as October
or early November (NHFGD 2005). Dams have severely limited movement of blueback herring
to and from spawning grounds. Herring are an important component of freshwater, estuarine,
and marine food webs since they are prey for many predatory fish, and they help transport
nutrients to freshwater systems (NHFGD 2005). Blueback herring occur within the
Hampton-Seabrook Estuary and within the vicinity of the Seabrook intake and discharge
structures (NAI 2010).

Alewife. Alewife is listed as a species of special concern by NMFS due to declining populations
(NMFS 2010a). Alewife have similar habitat requirements as blueback herring, although alewife
begin their spring migration to freshwater earlier than bluebacks, and alewife spawn earlier
(Collette and Klein-MacPhee 2002). Dams have severely limited movement of alewife to and
from spawning grounds. Alewife is an important component of freshwater, estuarine, and
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marine food webs since they are prey for many predatory fish, and they help transport nutrients
to freshwater systems (NHFGD 2005). Alewife occur within the Hampton-Seabrook Estuary
and within the vicinity of the Seabrook intake and discharge structures (NAI 2010).

Banded Sunfish. Preferred habitat for the banded sunfish includes vegetated areas of ponds,
lakes, and the backwaters of lowland streams (Scarola 1987, cited in NHFGD 2005). In

New Hampshire, banded sunfish are most often found in coastal watersheds (NHFGD 2005).
This species is highly tolerant of acidic water and can survive in waters with pH levels as low as
4.0 (Gonzales and Dunson 1989). Populations tend to be locally abundant, but wide-spread
distribution of the species is limited (NHFGD 2005).

Redfin Pickerel. Redfin pickerel primarily inhabit densely vegetated, slow-moving, acidic,
tea-colored streams. Steiner (2004) also observed this species in brackish waters and swampy
areas with low dissolved oxygen. Spawning habitat includes shallow flood margins of stream
habitats with thick vegetation (NHFGD 2005). Spawning mainly occurs in the early spring, and
may also occur in fall (Scarola 1987, cited in NHFGD 2005). Within New Hampshire, redfin
pickerel exclusively inhabit the coastal and lower Merrimack watersheds (NHFGD 2005).

Eastern Pond Mussel. Eastern pond mussels grow in soft sediments at the bottom of ponds,
lakes, and the low velocity segments of streams and rivers (NHFGD 2005). Eastern pond
mussels grow in Great Pond, Kingston, which is in the vicinity of the Scobie Pond Transmission
Line (NextEra 2010a; NHNHB 2010b). In New Hampshire, this mussel is found in three other
ponds in the southeast part of the State (NHFGD 2005). The introduction of zebra mussel
(Dreissena polymorpha) is the primary threat to this species (NHFGD 2005).

Eastern pond mussels spawn in summer, and larvae attach and encyst on host species, usually
fish. Host fish species are unknown (NHFGD 2005).

Species with Essential Fish Habitat in the Vicinity of Seabrook

The MSA, as amended in 1996, focuses on the importance of habitat protection for healthy
fisheries. The MSA amendments, known as the Sustainable Fisheries Act, require eight
regional fishery management councils to describe and identify EFH in their regions, to identify
actions to conserve and enhance their EFH, and to minimize the adverse effects of fishing on
EFH. EFH is defined as “those waters and substrate necessary to fish for spawning, breeding,
feeding or growth to maturity” (16 U.S.C. 1802(10); 50 CFR 600.10).

NMFS (2011g) has designated the Gulf of Maine, within the vicinity of Seabrook, as EFH for
23 species. In compliance with Section 305(b)(2) of MSA, NRC has completed an EFH
assessment, which can be found in Appendix D of this SEIS. A summary of the species
discussed in the EFH assessment is provided below.

In their Guide to Essential Fish Habitat Designations in the Northeastern United States,
NMFS (2011g) identifies EFH by 10 minute squares of latitude and longitude as well as by
major estuary, bay, or river for estuarine waters outside of the 10 minute square grid. The
waters in the vicinity of Seabrook are within the “Gulf of Maine” EFH Designation that extends
from Salisbury, MA, north to Rye, NH, and includes Hampton Harbor, Hampton Beach, and
Seabrook Beach. The 23 species with designated EFH in this area appear in Table 2-5.
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Table 2-5. Species of Fish, Squids, and Mollusks With Designated EFH Within the
Vicinity of Seabrook

Species Eggs Larvae Juveniles Adults
American plaice (Hippoglossoides X X
platessoides)

Atlantic butterfish (Peprilus triacanthus)  x X X X
Atlantic cod (Gadus morhua) X X X X
Atlantic halibut (Hippoglossus X X X X
hippoglossus)

Atlantic herring (Clupea harengus) X X
Atlantic mackerel (Scomber scombrus)  x X X X
Atlantic sea scallop (Placopecten X X X X
magellanicus)

Bluefin tuna (Thunnus thynnus) X
Haddock (Melanogrammus aeglefinus) X

Long-finned squid (Loligo pealei) X X
Monkfish (Lophius americanus) X X X X
Ocean pout (Macrozoarces americanus) x X X X
Pollock (Pollachius virens) X

Redfish (Sebastes fasciatus) X X X
Red hake (Urophycis chuss) X X X X
Short-finned squid (/llex illecebrosus) X X
Scup (Stenotomus chrysops) X X
Summer flounder (Paralicthys dentatus) X
Surf clam (Spisula solidissima) X X
Whiting & silver hake (Merluccius X X X X
bilinearis)

Windowpane flounder (Scopthalmus X X
aquosus)

Winter flounder (Pleuronectes X X X X
americanus)

Yellowtail flounder (Pleuronectes X X
ferruginea)
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As described in Section 2.2.6, Seabrook has monitored fish and shellfish eggs, larvae, juveniles,
and adults since the mid-1970s. In addition, Seabrook regularly records annual estimates of
entrainment and impingement, as described in Section 4.5.

Table 2—6 presents a summary of the occurrence of EFH species within Seabrook monitoring,
entrainment, and impingement studies.
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Table 2-6. Commonality of EFH Species in Seabrook Monitoring, Entrainment, and
Impingement Studies

Eggs Larvae Juveniles & Adults
=
o € o € o o o @
Species c £ g c £ g c c c £
S= S= = - = = @
+ O £ + O £ o o O o (=]
9 = © 9 = © - = = o c
c'c = c 'S = 3'c <'c c'c =
o c s o c S o =0 ‘3 O g
o E w o £ w - £ (G = »n £ £
S‘Ir:iigcan Common®  Occasional® Common Occasional Occasional Rare®
Atlantic . . .
butterfish Occasional Rare Occasional Rare Rare Occasional Rare Rare
Atlantic cod .
(a) Common Common Common Rare Common Occasional Rare Rare
Atlantic Rare
halibut
Atlantic . . .
herring Common Occasional Occasional Abundant® Occasional Common
Atlantic
mackerel Abundant  Abundant Abundant Rare Rare Common Rare Rare
Atlantic sea Rare
scallop
Bluefin tuna
Haddock © _
Rare Occasional Rare Common Rare Rare
Common
Monkfish & . .
Goosefish Rare Rare Occasional Rare Occasional Rare Rare
Ocean pout Occasional Rare Common Rare Rare
Pollock Common Rare Common Rare Common Common Occasional Common
Redfish @ Occasional
Red hake ® Common Common Common Occasional Abundant Occasional Common Common
Scup Rare Occasional Rare Rare
ummer
fsloun der Rare Rare Rare Rare
Surf clam Rare
Whiting & .
silver hake Common Abundant Common Occasional Common Common Rare Rare
m‘ﬂgggpane Common Occasional Common Rare Common Rare Occasional Common
Winter . .
flounder Rare Common Occasional Common Occasional Common Common
Yellowtail .
flounder @ Abundant  Occasional Common Rare Abundant  Rare Rare Common
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Eggs Larvae Juveniles & Adults
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(@) During monitoring surveys, NAI (2010) combined certain groups of species if eggs were morphologically similar and
spawning periods overlapped during the sampling period. In such cases, the estimate for the entire group of species is
recorded in the table above. Groups of species include Atlantic cod/Haddock/witch flounder, cunner/yellowtail founder,
red hake/white hake/spotted hake, and golden redfish/deepwater redfish/and Acadian redfish. For egg entrainment
estimates of these groups of species, NextEra (2010f) estimated single species entrainment rates by applying the ratio
of larval species to the egg species groups.

® Common: Occurring in >10% of samples, but <10% of total catch; 5-10% of entrainment samples averaged over all
years

©) Occasional: Occurring in <10%-1% of samples; 1-5% of entrainment samples averaged over all years
@ Rare: Occurring in <1% of samples; <1% of entrainment samples averaged over all years
®) Abundant: >10% of total catch or entrainment over all years

Sources: (NAI 2010; NextEra 2010f)

The NRC staff's EFH assessment can be found in Appendix D of this SEIS.
2.2.8.2 Protected Terrestrial Species
2.2.8.2.1 Federally Listed Species

Two Federally listed species—the piping plover (Charadrius melodus) and the roseate tern
(Sterna dougallii—potentially occur on or in the vicinity of the Seabrook site or its associated
transmission line ROWs (FWS 2010a).

Piping Plover. The piping plover is Federally listed as threatened and State-listed as
endangered in both New Hampshire and Massachusetts. The species occurs in Rockingham
County, NH, and Essex County, MA. Piping plovers are small and stocky shorebirds with a
sand-colored upper body, white underside, and orange legs. Piping plovers prefer flat, sandy
beaches with scarce to no vegetation. Females generally lay four eggs per year, and both
parents care for chicks (FWS 2001). Because piping plovers nest on beaches, nest
abandonment due to human presence or disturbance—as well as predation from fox, cats, and
other birds—poses a major threat to the piping plover. Habitat loss due to increased
commercial and residential development along coastlines has also decreased the species’
available habitat (FWS 2001). A 5-Year Review of the Recovery Plan published in 2009

(FWS 2009) also cited oil spills, wind turbine generators, and climate change as three additional
threats to the species since its 1986 listing (FWS 2009).

Although the piping plover is a migratory bird, it is listed under the ESA as three distinct
population segments—the Great Lakes population, the North Great Plains, and the Atlantic
Coast Population—all of which were listed under the ESA in 1986. A Recovery Plan for the
Atlantic Coast Population was published in 1996 (FWS 1996), and a 5-Year Review of the
Recovery Plan was published in 2009 (FWS 2009). No critical habitat has been designated for
the Atlantic Coast Population. Abundance of the Atlantic Coast Population has increased
drastically since the species’ listing. In 2009, three of the four New England population units
had reached their minimum target population size for at least 1 year (FWS 2009).

Piping plovers are known to nest in the Town of Seabrook and inhabit the nearby coastal
beaches (FWS 2010a; NHFGD 2008a); however, no suitable nesting or foraging habitat for the
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species exists on the Seabrook site or along its associated transmission line ROWs
(NextEra 2010a). In a letter to NRC, the FWS concluded that the piping plover is unlikely to be
present on or in the immediate vicinity of the Seabrook site (FWS 2010a).

Roseate Tern. The roseate tern is a Federally and State-listed as endangered in both New
Hampshire and Massachusetts. The species occurs in Rockingham County, NH, and Essex
County, MA. The roseate tern is a medium-sized coastal bird that grows to 14-16 in. (35—

40 cm) in length and has a pronounced forked tail (FWS 1998). It has a light gray back, white
underbelly, black on its head, and long white tail feathers. Both males and females have black
bills that turn reddish-orange during breeding season (FWS 1998). The species breeds on
small islands along the Northeastern coast from New York to Maine and up into Canada, and it
nests in colonies mixed with common terns along the coastlines. Roseate terns feed on small
schooling marine fish such as bluefish (Pomatomus saltatrix), American sand lance
(Ammodytes americanus), Atlantic herring (Clupea harengus), and mackerel (Scomber
scombrus) (FWS 1998).

The roseate terns’ population was initially depleted in the late 1800s when the species was
harvested for feathers (FWS 1998). The species recovered significantly after the promulgation
of the Migratory Bird Treaty Act of 1918 (FWS 1998). Since the 1930s and continuing today,
human population growth and development along coastlines threaten the species’ continued
existence. The roseate tern population has declined an estimated 75 percent since the 1930s
(NYDEC 2010).

The roseate tern is known to occur along the Atlantic coast beaches to the east of the Seabrook
site, but, according to the FWS (2010a), the species is unlikely to occur on or in the immediate
vicinity of the Seabrook site.

2.2.8.2.2 New Hampshire-Listed Species

To gather information on New Hampshire-listed species, the NRC contacted the NHNHB

(NRC 2010b). In NHNHB'’s response to the NRC, the NHNHB noted that four State-listed plant
species—salt-marsh gerardia (Agalinis maritime), dwarf glasswort (Salicornia bigelovii), orange
horse-gentian (Triosteum aurantiacum), and Missouri rock cress (Boechera missouriensis)—
and one State-listed bird—the willet (Tringa semipalmata)—have been recorded as occurring on
the Seabrook site (NHNHB 2010a). Additionally, the New Hampshire Nature Conservancy had
previously identified the hackberry (Celtis occidentalis) and American plum tree (Prunus
americana) as occurring along or near the Seabrook Science and Nature Center and Owascoag
Nature Trail (NextEra 2010a).

Within the Hampton Marsh Core Conservation Area (described in Section 2.2.7), which includes
the Seabrook site and the surrounding 7,490 ac (3,031 ha), some State-listed species are
known to occur or are likely to occur, according to Zankel et al. (2006). Plant species (excluding
those mentioned above) include: sea-beach needle grass (Aristida tuberculosa), yellow thistle
(Cirsium horridulum), Gray’s umbrella sedge (Cyperus grayi), small spike-rush (Eleocharis
parvula), salt-loving spike rush (Eleocharis uniglumis), hairy hudsonia (Hudsonia tomentosa),
and slender blue flag (Iris prismatica). State-listed wildlife species that are known to occur or
are likely to occur within the Hampton Marsh Core Conservation Area (excluding those
mentioned above) include horned lark (Eremophila alpestris), osprey (Pandion haliaetus), and
common tern (Sterna hirundo) (Zankel et al. 2006).

No State-listed plant species occur in areas on the Seabrook site that are regularly maintained
or that would be disturbed in any way during the proposed license renewal term. Therefore,
State-listed plants are not discussed in any further detail in this section. A short description of
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State-listed wildlife species that are known to occur in the vicinity of the Seabrook site is
included below.

Along the in-scope transmission lines within New Hampshire, the NHNHB noted that the
following species have been recorded as occurring along, or near, the transmission line ROWs
(NHNHB 2010b):

o four plant species—tall wormwood (Artemisia campestris ssp. caudata),
robust knotweed (Persicaria robustior), northern blazing star (Liatris scariosa
var. novaeangliae), and dwarf huckleberry (Gaylussacia dumosa);

o two reptiles—Blanding’s turtle (Emydoidea blandingii) and spotted turtle
(Clemmys guttata); and

e one bird—the vesper sparrow (Pooecetes gramineus).

Because PSNH does not use herbicides within New Hampshire ROWSs or any mechanized
vehicles within designated wetlands and wet areas, and because PSNH workers are trained to
recognized Federally or State-protected species (see Section 2.1.5), species within the New
Hampshire ROWSs are not expected to be impacted during the proposed license renewal term
(See Section 4.7.2). Therefore, they are not discussed in any further detail in this section.

The species mentioned in this section as well as additional species that have the potential to
occur within the Seabrook site or along the in-scope portions of the New Hampshire
transmission line ROWs, along with their State and Federal status, range of occurrence, and
habitat, are listed in Table 2—7.
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Table 2-7. Listed Terrestrial Species

The species below are Federally listed, New Hampshire-listed, or Massachusetts-listed, as
threatened, endangered, or candidate species. These species have been recorded as
occurring within the counties associated with Seabrook site and its transmission line ROWs.
Federally listed species are in bold.

Scientific Common name Federal NH® MA® County(ies) of Habitat
name Status® occurrence
Amphibians
Ambrystoma blue-spotted - SC SC Hillsborough; moist, deciduous hardwood
laterale salamander Rockingham; forests; swampy woodlands
Essex;
Middlesex
Birds
Catoptrophorus  willet - SC - Rockingham coastal beaches; marshes;
semipalmatus lakeshores; mudflats; wet
prairies
Charadrius piping plover T E T Essex; sandy, sparsely vegetated
melodus Hillsborough; coastlines
Middlesex;
Rockingham
Eremophila horned lark -- SC -- Rockingham open, sparsely vegetated
alpestris areas with no grass or short
grass
Falco peregrinus peregrine falcon - T E Essex; grasslands; meadowlands
anatum Hillsborough;
Rockingham
Haliaeetus bald eagle D T E Essex; forested areas near open
leucocephalus Rockingham water
Pandion osprey - SC E Hillsborough; near lakes, rivers, marshes,
haliaetus Rockingham and other bodies of water
Pooecetes vesper sparrow  -- -- T Rockingham open habitats including
gramineus prairie and sage brush
steppe; abandoned fields;
pastures; meadows
Sterna roseate tern E E E Essex; open, sandy beaches with
dougallii Rockingham minimal human activity
Sterna hirundo common tern -- T SC Essex; sandy beaches; sparsely
Rockingham vegetated shorelines; back
bays; marshes
Vermivora golden-winged -- - E Essex deciduous forests with thick
chrysoptera warbler undergrowth
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Scientific Common name Federal NH® MA® County(ies) of Habitat
name Status® occurrence
Insects

Enallagma New England -- SC SC Essex coastal plain ponds; swampy
laterale bluet open water
Gomphus cobra clubtail - SC SC Essex large, sandy-bottomed rivers
vastus and lakes
Neurocordulia umber -- SC SC Essex; sparsely vegetated lakes
obsolete shadowdragon Hillsborough; and rivers; artificially created

Middlesex; reservoirs and dams

Rockingham
Somatochlora coppery emerald  -- -- E Essex forest clearings; small,
Georgiana sluggish streams
Stylurus arrow clubtail - - T Essex medium to large, fast-
spiniceps flowing, sandy-bottomed

rivers and surrounding
riparian areas
Mammals
NONE
Plants
Agalinis salt-marsh -- E -- Rockingham salt marshes
maritime gerardia
Anemone long-fruited -- E -- Rockingham dry, open woods; prairies
cylindrical anemone
Aristida sea-beach - E T Essex; sandy fields; roadsides
tuberculosa needle grass Rockingham
Artemisia tall wormwood -- T -- Rockingham sparsely vegetated sandy
campestris ssp. soils
caudate
Artemisia prolific knotweed -- E - Rockingham dry prairies; wooded areas
campestris ssp.
prolificum
Boechera Missouri rock - T T Essex; bluffs; rocky woods
missouriensis cress Rockingham
Celtis hackberry -- T -- Rockingham limestone outcrops in river
occidentalis valleys and uplands
Cirsium yellow thistle - E - Rockingham pinelands; prairie; well-
horridulum drained sandy soils
Cyperus grayi Gray’'s umbrella - E -- Rockingham maritime shrublands
sedge

Eleocharis small spike-rush  -- T -- Rockingham brackish and saltwater
parvula marshes
Eleocharis salt-loving spike- -- T -- Rockingham upland marshes
uniglumis rush
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Scientific Common name Federal NH® MA® County(ies) of Habitat

name Status® occurrence

Gaylussacia dwarf -- T -- Hillsborough; sandy soils; pine savannahs

dumosa huckleberry Rockingham

Hudsonia hairy hudsonia -- T -- Rockingham coastal sand dunes

tomentosa

Iris prismatica slender blue flag -- T -- Rockingham brackish to freshwater
marshes; sandy shores;
meadows along coasts

Liatris scariosa  northern blazing - E -- Rockingham dry grasslands; barrens;

var. star forest openings

novaeangliae

Persicaria robust knotweed -- E Rockingham wet soils along coastal

robustior plains; pond or stream
margins

Polygonum erect knotweed  -- E -- Rockingham disturbed areas; salt

erectum marshes

Polygonum prolific knotweed -- E - Rockingham disturbed areas; roadsides

ramosissimum

ssp. Prolificum

Prunus American plum - E -- Rockingham woodland edges; stream

Americana banks; upland pastures

Pluchea odorata salt marsh -- E -- Rockingham coast salt marshes

var. succulent fleabane

Salicornia perennial -- E -- Rockingham coastal salt marshes

ambigua glasswort

Salicornia dwarf glasswort  -- E -- Rockingham coastal salt marshes

bigelovii

Sparganium large bur-reed -- T -- Hillsborough coastal plain marshes

eurycarpum

Sporobolus sand dropseed -- E -- Rockingham prairie; disturbed areas;

cryptandrus roadsides

Triosteum orange horse- -- E -- Rockingham deciduous forest

aurantiacum gentian
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Scientific Common name Federal NH® MA® County(ies) of Habitat
name Status® occurrence
Reptiles
Clemmys spotted turtle - T - Hillsborough; shallow wetlands;
guttata Rockingham woodlands near clean, slow-
moving streams and rivers
Emydoidea Blanding’s turtle  -- E T Essex; areas near shallow
blandingii Hillsborough; backwater pools, marshes,
Middlesex; ponds, and streams
Rockingham
Glyptemys wood turtle -- SC SC Essex; forested areas and
insculpta Hillsborough; grasslands near shallow,
Middlesex; clear, sandy-bottomed
Rockingham streams

® ¢ = Candidate for Federal listing; D = Delisted; E = Federally Endangered; T = Federally Threatened
O F = Endangered; T = Threatened; SC = Special concern

Sources: (FWS 2009a, 2010, 2010a; MDFW 2009, 2009a; MFGD 2010; NextEra 2010a;
NHNHB 2009, 2010, 2010a, 2010b; Zankel et al. 2006)

Willet. The willet breeds in salt marshes and grass-dominated tidal wetlands in transitional
zones between ocean and upland along the Atlantic and Gulf coasts (NHFGD 2005¢). Within
the Hampton-Seabrook Estuary, willets are most commonly found in the northeast portion of the
estuary and the southern edge of the estuary near the mouth of the Blackwater River (McKinley
and Hunt 2008). During a 2006—2007 survey by the New Hampshire Audubon, no willets were
observed in the central portion of the estuary near the Seabrook site (McKinley and Hunt 2008).
However, the NHNHB noted that willets are known to occur in the vicinity of the Seabrook site in
its letter to NRC dated September 7, 2010 (NHNHB 2010a). The species primarily feeds on
crustaceans, mollusks, polychaetes, and insects near marsh edges, mud flats, and mussel beds
(NHFGD 2005e). Therefore, the mussel beds and mud flats within the marsh that borders the
Seabrook site may provide some marginal foraging habitat for the species.

Horned Lark. The horned lark inhabits sparsely vegetated areas including beaches, agricultural
fields, residential, and developed areas (NHFGD 2005c¢). The species is a year-round resident
of North America, and within New Hampshire, has been recorded throughout the state, including
near the Hampton Harbor Inlet and in Hampton Beach State Park (NHFGD 2005c). The
NHNHB noted that adult individuals have been observed along the Atlantic coast in the town of
Seabrook (NHNHB 2010a). Because the species’ habitat requirements and the known
occurrences of horned larks in the town of Seabrook, the horned lark may use the Seabrook site
as habitat.

Osprey. The osprey is a migratory bird of prey that is found worldwide. Those that breed along
the North American east coast return from wintering grounds in Florida, Cuba, and South
America, beginning in early spring (NHFGD 2005d). Within New Hampshire, the species is
known to nest in the White Mountains, along the Androcscoggin, Merrimack, and Connecticut
rivers, and in the Great Bay area (NHFGD 2010). In a letter to NRC dated September 7, 2010,
the NHNHB noted that two osprey nests exist to the northeast and southeast of the site along
the Hampton-Seabrook Estuary (NHNHB 2010a). Because of the proximity of the nests,
ospreys are likely to pass through the Seabrook site.
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Common Tern. Historically, the common tern bred on several islands with the Isles of Shoals
off the coast of New Hampshire and Maine. Human disturbance and predator pressure caused
the common tern to search for breeding sites on the mainland starting in the mid-1900s, and,
until population restoration efforts began in 1997, the Hampton-Seabrook Estuary served as a
major breeding area (NHFGD 2005b). During a 2006—2007 survey by the New Hampshire
Audubon, 10-15 pairs of common terns were found to nest within the northeast and southern
portions of the Hampton-Seabrook Estuary, but the survey did not record any evidence of the
species breeding on the mainland (McKinley and Hunt 2008). The NHNHB also noted that the
species is known to occur in the vicinity of the Seabrook site and along the in-scope
transmission line ROWSs in its letters to NRC dated September 7, 2010 (NHNHB 2010a), and
September 13, 2010 (NHNHB 2010b). The Seabrook site may provide some marginal foraging
and breeding habitat, but is unlikely to regularly support the common tern. The species is more
likely to occur to the east of the site near to the Atlantic coastline where it would have access to
open, bare ground, or beach.

2.2.8.2.3 Massachusetts-Listed Species

To gather information on Massachusetts-listed species, the NRC contacted the MDFG to
request information on State-protected species that may occur in the area (NRC 2010a). In the
MDFG’s response to the NRC, the MDFG confirmed that the information contained in their
previous letter to NextEra remains current for the proposed license renewal (MDFG 2010). In
their previous letter to NextEra, dated June 15, 2009 (MDFW 2009), the MDFG noted the
occurrence of priority habitat or estimated habitat for the bald eagle (Haliaeetus leucocephalus),
Banding’s turtle, wood turtle (Glyptemys insculpta), blue-spotted salamander (Ambrystoma
laterale), and five species of dragonflies along the Massachusetts portion of the in-scope
transmission line ROWSs.

The NRC expects no impacts to species with Massachusetts ROWs during the proposed
license renewal term because:

e National Grid is prohibited from using herbicides within State-designated
Priority Habitat without prior written approval within the Commonwealth of
Massachusetts per 321 CMR 10.14(12).

e MDFG approves National Grid’s yearly operation plan to ensure that
vegetative maintenance practices are not adversely affecting sensitive
species or wetlands.

e National Grid workers are trained to recognize and avoid impacts to Federally
or State-listed species (See Section 2.1.5).

Therefore, those species are not discussed in any further detail in this section.

The species mentioned in this section, as well as additional species that have the potential to
occur within the Seabrook site or along the in-scope portions of the Massachusetts transmission
line ROWs, along with their State and Federal status, range of occurrence, and habitat, are
listed in Table 2—-7.

2.2.9 Socioeconomic Factors

This section describes current socioeconomic factors that have the potential to be directly or
indirectly affected by changes in operations at Seabrook. Seabrook, and the communities that
support it, can be described as a dynamic socioeconomic system. The communities provide the
people, goods, and services required to operate the nuclear power plant. Plant operations, in
turn, provide wages and benefits for people as well as dollar expenditures for goods and
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services. The measure of a communities’ ability to support Seabrook operations depends on
the ability of the community to respond to changing environmental, social, economic, and
demographic conditions.

The socioeconomic region of influence (ROI) is defined by the area where Seabrook employees
and their families reside, spend their income, and use their benefits, thereby affecting the
economic conditions of the region. The Seabrook ROI consists of a two-county area
(Rockingham and Strafford counties), where approximately 67 percent of Seabrook employees
reside (NextEra 2010a).

Seabrook employs a permanent workforce of approximately 1,093 employees (NextEra 2010a).
Approximately 67 percent live in Rockingham County and Strafford County (Table 2—-8). Most of
the remaining 33 percent of the workforce are divided among eight counties in Maine,
Massachusetts, and New Hampshire, with numbers ranging from 10-102 employees per
county, with 4 percent living in other locations. Given the residential locations of Seabrook
employees, the most significant impacts of plant operations are likely to occur in Rockingham
County and Strafford County. Therefore, the focus of the socioeconomic impact analysis in this
SEIS is on the impacts of continued Seabrook operations in these two counties.

Table 2-8. Seabrook—Employee Residence by County

County Number of employees Percentage of total
Rockingham, NH 516 47
Strafford, NH 219 20
York, ME 102 9
Essex, MA 85 8
Hillsborough, NH 39 4
Middlesex, MA 27 2
Merrimack, NH 26 2
Cumberland, ME 12 1
Belknap, NH 11 1
Kennebec, ME 10 1
Other locations 46 4
Total 1,093 100

Source: (NextEra 2010a)

Refueling outages at Seabrook normally occur at 18-month intervals. During refueling outages,
site employment increases by as many as 800 temporary workers for approximately 30 days
(NextEra 2010a). Most of these workers are assumed to be similarly distributed across the
same geographic areas as Seabrook employees. The following sections describe the housing,
public services, offsite land use, visual aesthetics and noise, population demography, and the
economy in the ROI surrounding Seabrook.

2.2.9.1 Housing

Table 2-9 lists the total number of occupied and vacant housing units, vacancy rates, and
median value in the two-county ROI. According to the 2000 Census, there were approximately
158,600 housing units in the ROI, of which approximately 147,100 were occupied. The median
value of owner-occupied housing units in Rockingham and Strafford counties in 2000 were
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$164,900 and $121,000, respectively. The vacancy rate was lower in Strafford County
(6.5 percent) than in Rockingham County 7.5 percent (USCB 2011).

Table 2-9. Housing in Rockingham County and Strafford County in New Hampshire

Rockingham Strafford ROI
2000
Total 113,023 45,539 158,562
Occupied housing units 104,529 42,581 147,110
Vacant units 8,494 2,958 11,452
Vacancy rate (percent) 7.5 6.5 7.2
Median value (dollars) 164,900 121,000 142,950

2009 estimates

Total 124,904 50,918 175,822
Occupied housing units 113,957 48,355 162,312
Vacant units 10,947 2,563 13,510
Vacancy rate (percent) 8.8 5.0 7.7
Median value (dollars) 294,500 228,500 261,500

Source: (USCB 2011)

The number of housing units grew in both counties from 2000—-2009. In Rockingham County,
the number of housing units grew by approximately 12,000 units (approximately 10 percent) to
total of 124,904 housing units. In Strafford County, the total number of housing units increased
by an estimated 11.8 percent over the same period to a total of 50,918 housing

units(USCB 2011).

2.2.9.2 Public Services

This section presents information regarding public services including water supply, education,
and transportation.

Water Supply. There are six major public water suppliers In Rockingham County. The
Portsmouth Water Works serves a population of 33,000 with the largest capacity and daily
demand served, and smaller systems supply other municipalities in the county (Table 2—10).
There are four major public water suppliers In Strafford County—the City of Rochester Water
Department has the largest capacity, while the City of Dover Water Department serves a
population of 28,000 (Table 2—-10).
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Table 2-10. Rockingham County and Strafford County Public Water Supply Systems

(in mgd)
Primary water Average daily System capacity Population
Water supplier source @ demand (mgd) (mgd) served

Rockingham County

Aquarion Water/NH GW 1.5 5.0 23,000
Derry Water SW 15 3.0 15,000
Department

Exeter Water SW 1.1 2.0 11,000
Department

Portsmouth Water SW 4.0 8.0 33,000
Works

Salem Water

Department Sw 06 2 16000
Seabrook Water GW 0.9 25 14,000
Department

Strafford County

Dover Water

Department GW 2530 42 26,000
Rochester Water SW 20-2.6 46 20,000
Department

Somersworth Water SW 2.0-3.0 3.0 12,000
Works

UNH/Durham Water SW 1.0 21 16,000
System

@ Groundwater = GW; Surface Water = SW

Sources: (EPA 2010b; Tetra Tech 2009)

Seabrook obtains water from the Town of Seabrook Water Department, which provided an
average of 0.1 mgd to the plant from 2003—2008 (NextEra 2010a). The town’s maximum
permitted capacity is currently 2.5 mgd, while average daily use is 0.9 mgd, including the
amount consumed by Seabrook. Demand for water in the Town of Seabrook is projected to
increase from 2010-2020, with additional groundwater wells, surface water sources, and
inter-municipal distribution systems all expected to meet water demand (Town of

Seabrook 2010).

Education
Primary Education

There are 36 school districts in Rockingham County with 82 schools and an enroliment of
43,852 students from 2008-2009. In Strafford County, there are eight school districts with

30 schools and 14,917 students (NCES 2010). In the Seabrook School District, there is

1 elementary school, which had 462 students from 2008—-2009, and 1 middle school, which had
360 students. High school students residing in Seabrook attend Winnacunnet High School,
located in Hampton, which had 1,273 students from 2008-2009.
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Secondary Education

Within 50 mi (80.5 km) of Seabrook, there are sixty-eight 4-year institutes, the two nearest being
Zion Bible College and the University of New Hampshire-Main Campus. Zion Bible College is a
privately owned college located in Haverhill, MA, approximately 15 mi (24.1 km) southwest of
Seabrook. Fall 2009 enroliment totaled 260 undergraduate students and 45 full-time Faculty.
The University of New Hampshire-Main Campus is located approximately 20 mi (32.2 km) north
of Seabrook in Durham, NH. Total enrollment in fall of 2009 was 15,253 students, with

3,072 full-time Faculty (IES 2010).

Transportation. U.S. Route (US) 1, located 1 mi (1.6 km) west of Seabrook, is a two-lane
highway providing north-south access to local communities between Newburyport and
Portsmouth. Interstate 95, the New Hampshire Turnpike, passes 1.6 mi (2 km) west of
Seabrook, which also runs in a north-south direction. Four routes traverse the area in an
east-west direction. Closest to Seabrook is State Route (SR) 107 that intersects with

Interstate 95 to the southwest. SR 84 and SR 87 intersect with US 1 to the northwest of
Seabrook. SR 101, the Exeter-Hampton Expressway, also intersects with US 1 in Hampton, to
the north of Seabrook. Route US 1A, located 1.7 mi east of the site, provides access to coastal
communities.

Table 2—11 lists commuting routes to Seabrook and average annual daily traffic (AADT) volume
values. The AADT values represent traffic volumes for a 24-hour period factored by both day of
week and month of year.

Table 2-11. Major Commuting Routes in the Vicinity of Seabrook, 2009 Average Annual
Daily Traffic Count

Roadway & location Average annual daily traffic (AADT)®
Interstate 95 (between Exit 1 & Exit 2) 74,600

US 1 (at East Side Road) 21,000

US 1A (Ocean Boulevard, at Seabrook) 8,900

SR 84 (Kensington Road, west of US 1) 3,400

SR 88 (Exeter Road, west of US 1) 3,600

SR 101 (in Hampton, at Interstate 95) 223,000

SR 107 (New Zealand Road, west of US 1) 24,000"

@ All AADTs represent traffic volume during the average 24-hour day during 2009
®)2007 AADT data

Source: (NHDOT 2010)

2.2.9.3 Offsite Land Use

This section focuses on Rockingham County and Strafford County, NH, where 67 percent of the
Seabrook workforce currently live. In addition, Seabrook pays property taxes to numerous
communities in Rockingham County.

The town of Seabrook has a total area of 9.6 square mi (mi®) (24.9 square km (km?)) of which
8.9 mi? (23.1 km?) is land. Although wetlands, open areas and forested areas comprise almost
half of the total area in the town, the amount of developed land has increased from 2.7 mi?

(7.0 km?) (28 percent) in 1974 to 3.7 mi? (9.6 km?) (40 percent) in 2000, primarily at the expense
of forested land and open space (Town of Seabrook 2010).
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The Town of Seabrook currently has no formal growth control measures (Town of

Seabrook 2010). The Master Plan indicates major concerns for the future to include the
compatibility of land uses, natural resource protection, cultural resource protection, affordable
housing, pollution prevention, sewage disposal, conservation of agricultural land, open space,
forest land, and transportation management. Renovating of the municipal water system
enabled the expansion of residential, commercial, and industrial development (FPLE 2009).

Although large tracts of available land are suitable for industrial development in the vicinity of
the Seabrook, local planners intend to gradually phase out most of the industrial development
east of Interstate 95 (FPLE 2009). The Town of Seabrook Transfer Station and Recycling
Center and Hannah Foods, located immediately west of the Seabrook, use the South Access
Road and the North Access Road, respectively.

Rockingham County has a total area of 727.8 mi? (1885.0 km?), of which approximately

8 percent is water and wetlands. From 1974-1998, developed land within the county almost
doubled, increasing from 83.1 mi? (215.2 km?) (11.4 percent of the total) to 153.8 mi*

(398.3 km?) (21.1 percent). In 1998, forested land was the most important land use

(64 percent), followed by residential (16 percent) (FPLE 2009). Stafford County has a total area
of 384 mi? (994.6 km?), of which 96 percent is land. From 1974—-1998, developed land within
the county increased from 33.5 mi? (86.8 km?) to 52.5 mi? (136.0 km?) (FPLE 2009).

2.2.9.4 Visual Aesthetics and Noise

Seabrook is located on a promontory of land, approximately 20 ft (6 m) in elevation, rising above
the surrounding Hampton Flats salt marsh, whose elevation is approximately 4 ft (1 meter)
(AEC 1974; FPLE 2008). Visually, the site is dominated by the 199-ft (61-m) containment
structure and the 103-ft (31-m) high and 325-ft (99-m) long turbine and heater bay building north
of the containment building. Other structures include the smaller 88-ft (27-m) high and 145-ft
(44-m) long grey PAB to the south and a 220-ft (67-m) meteorological tower to the east.

Seabrook is visible from US 1A, which passes 1.7 mi (2.7 km) from the site and from Hampton
Harbor to the east. During the winter season, Seabrook is visible from elevated locations, such
as Powwow Hill, located approximately 2 mi (3.2 km) southwest in Amesbury, MA.
Conservatively colored metal siding was chosen to blend the structures with their natural
surroundings. Trees and shrubs surrounding the plant site also screen the many of the lower
Seabrook support buildings from major viewing locations and serve to break up the features of
the larger structures.

Noise emanating from the single-unit Seabrook is difficult to detect offsite. Given the industrial
nature of the site, noise emissions from the site would only be an intermittent minor nuisance in
the vicinity (EPA 1974). However, noise levels may sometimes exceed the 55 decibel (dBA)
level that the EPA uses as a threshold to protect against excess noise during outdoor activities
(EPA 1974). Once a year, the offsite outdoor emergency warning sirens are sounded as a test
following a public awareness campaign. To date, no complaints have been received at
Seabrook concerning noise from operations heard offsite.

2.2.9.5 Demography

According to the 2000 Census, an estimated 448,637 people lived within 20 mi (32 km) of
Seabrook, which equates to a population density of 535 persons per mi? (NextEra 2010a). This
translates to a Category 4, “least sparse” population density, using the generic environmental
impact statement (GEIS) measure of sparseness (greater than or equal to 120 persons per mi®
within 20 mi). An estimated 4,157,215 people live within 50 mi (80 km) of Seabrook, with a
population density of 887 persons per mi? (NextEra 2010a). This translates to a Category 4 “in
close proximity” population using the GEIS measure of proximity (greater than or equal to
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190 persons per mi® within 50 mi). Therefore, Seabrook is located in a high population area
based on the GEIS sparseness and proximity matrix.

Table 2—-12 shows population projections and growth rates from 1970-2030 in Rockingham and
Strafford counties in New Hampshire. The growth rate in Rockingham County showed an
increase of 12.8 percent from 1990-2000. Strafford County population also shows an increase
between 1990-2000 (7.7 percent). Both county populations are expected to continue to
increase in the next decades and through 2030, although at lower rates of growth.

Table 2-12. Population and Percent Growth in Rockingham County and Strafford
County, From 1970-2000 and Projected for 2010-2050

Rockingham Strafford
Year Population Percent growth ¥ Population Percent growth @
1970 138,951 - 70,431 -
1980 190,345 37.0 85,408 21.3
1990 245,845 29.1 104,233 22.0
2000 277,359 12.8 112,233 7.7
2009 299,276 7.9 123,589 10.1
2010 300,502 8.3 124,095 10.6
2020 317,673 3.1 128,733 3.7
2030 339,448 34 137,863 71
2040 358,154 55 143,988 4.5
2050 377,627 54 150,882 4.8

---- = No data available
@ percent growth rate is calculated over the previous decade.

Source: (NHOEP 2010; USCB 2011)

Demographic Profile. The demographic profiles of the two-county ROI population are presented
in Table 2—-13 and Table 2-14. In 2000, minorities (race and ethnicity combined) comprised

4.1 percent of the total 2-county population. The minority population is largely Hispanic or
Latino with a small percentage of Asian residents.
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Table 2-13. Demographic Profile of the Population in the Seabrook Two-County
Socioeconomic ROI in 2000

Rockingham Strafford ROI
Total population 277,359 112,233 389,592

Race (percent of total population, not-Hispanic or Latino)

White 96.1 95.7 95.9

Black or African American 0.5 0.6 0.6

Amferican Indian & Alaska 0.2 0.2 0.2

Native

Asian 1.1 14 1.2

Native Hawaiian & Other Pacific 0.0 0.0 0.0

Islander

Some other race 0.1 0.3 0.1

Two or more races 0.8 1.0 0.9

Ethnicity

Hispanic or Latino 3,314 1,155 4,469

Percent of total population 1.2 1.0 1.1
Minority population (including Hispanic or Latino ethnicity)

Total minority population 8,873 4,160 15,804

Percent minority 3.9 4.3 4.1

Source: (USCB 2011)

According to American Community Survey 2009 estimates, minority populations in the
two-county region (Rockingham and Strafford) increased by approximately 9,500 persons and
comprised 6.0 percent of the total two-county population (see Table 2—-14). Most of this
increase was due to an estimated increase of Hispanic or Latinos (over 4,100 persons), an
increase in population of 91.9 percent from 2000. The next largest increase in minority
population was Asian, an estimated additional 2,400 persons or an increase of 52.1 percent
from 2000, followed by Black or African American, an estimated 1,100 persons or an increase of
49.9 percent from 2000 (USCB 2011).
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Table 2-14. Demographic Profile of the Population in the Seabrook Two-County
Socioeconomic ROI in 2009, Estimated

Rockingham Strafford ROI

Population 299,276 123,589 422,865

Race (percent of total population, not-Hispanic or Latino)

White 94 .1 93.8 94.0
Black or African American 0.9 0.5 0.8
American Indian & Alaska Native 0.2 0.3 0.2
Asian 1.5 2.0 1.7
Native Hawaiian & Other Pacific Islander 0.0 0.0 0.0
Some other race 0.1 0.1 0.1
Two or more races 1.0 1.7 1.2
Ethnicity

Hispanic or Latino 6,606 1,968 8,574
Percent of total population 2.2 1.6 2.0

Minority population (including Hispanic or Latino ethnicity)

Total minority 17,683 7,652 25,335
Percent minority 5.9 6.2 6.0

Source: (USCB 2011)

Transient Population. Within 50 mi (80 km) of Seabrook, colleges and recreational opportunities
attract daily and seasonal visitors who create demand for temporary housing and services. In
2010, there were approximately 309,680 students attending colleges and universities within

50 mi (80 km) of Seabrook (IES 2011).

In 2000, 5.3 percent of all housing units are considered temporary housing for seasonal,
recreational, or occasional use in Rockingham County. By comparison, seasonal housing
accounted for 26.7, 42.8, 1.5, 5.1, and 4.0 percent of total housing units in Belknapp, Carroll,
Hillsborough, Merrimack, and Strafford counties in New Hampshire, respectively (USCB 2011).
Six counties in the state of Massachusetts are within 50 mi (80 km) of Seabrook; none has
seasonal housing units making up more than 5 percent of total housing units in each county.
One county in Maine, York County, is located within 50 mi of the plant, where seasonal housing
consists of 17.6 of total housing units (USCB 2011). Table 2—15 provides information on
seasonal housing for the 13 counties located all, or partly, within 50 mi (80 km) of Seabrook.
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Table 2-15. Seasonal Housing in Counties Located Within 50 mi of Seabrook

Vacant housing units: for
seasonal, recreational, or

County® Housing units occasional use Percent
Maine
York 94,234 16,597 17.6
Massachusetts

Essex 287,144 4,255 1.5
Middlesex 576,681 2,823 0.5
Norfolk 255,154 1,161 0.5
Plymouth 181,524 8,594 4.7
Suffolk 292,520 1,725 0.6
Worcester 298,159 3,063 1.0
County subtotal 1,891,182 21,621 1.1

New Hampshire

Belknap 32,121 8,569 26.7
Carroll 34,750 14,887 42.8
Hillsborough 149,961 2,283 1.5
Merrimack 56,244 2,892 5.1
Rockingham 113,023 6,031 5.3
Strafford 45,539 1,823 4.0
County subtotal 431,638 36,485 8.5
Total 2,417 74,703 3.1

@ Counties within 50 mi (80 km) of Seabrook with at least one block group located within the 50-mi (80 km) radius

Source: (USCB 2011)

Migrant Farm Workers. Migrant farm workers are individuals whose employment requires travel
to harvest agricultural crops. These workers may or may not have a permanent residence.
Some migrant workers follow the harvesting of crops, particularly fruit, throughout rural areas of
the U.S. Others may be permanent residents near Seabrook who travel from farm to farm
harvesting crops.

Migrant workers may be members of minority or low-income populations. Because they travel
and can spend a significant amount of time in an area without being actual residents, migrant
workers may be unavailable for counting by census takers. If uncounted, these workers would

2-76



Affected Environment

be “underrepresented” in U.S. Census Bureau (USCB) minority and low-income population
counts.

Information on migrant farm and temporary labor was collected in the 2007 Census of
Agriculture. Table 2—-16 provides information on migrant farm workers and temporary farm labor
(less than 150 days) within 50 mi (80 km) of the Seabrook. According to the 2007 Census of
Agriculture, approximately 7,104 farm workers were hired to work for less than 150 days and
were employed on 1,348 farms within 50 mi (80 km) of the Seabrook. The county with the
largest number of temporary farm workers (1,433) on 149 farms was Essex County, MA

(USDA 2009).

In the 2002 Census of Agriculture, farm operators were asked for the first time whether or not
they hired migrant workers, defined as a farm worker whose employment required travel that
prevented the migrant worker from returning to their permanent place of residence the same
day. A total of 535 farms in a 50-mi (80-km) radius of the Seabrook reported hiring migrant
workers in the 2007 Census of Agriculture. Middlesex County and Plymouth County reported
the most farms (82 in both) with hired migrant workers, followed by Worcester County and
Essex County, with 81 and 63 farms, respectively (USDA 2009).
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Table 2-16. Migrant Farm Workers and Temporary Hired Farm Labor in Counties Located
Within 50 mi of Seabrook

Number of farms Number of farm
Number of farms hiring workers for workers working for Number of farms

with hired farm less than 150 less than 150 reporting migrant
County® labor® days® days® farm labor®
Maine
York 160 141 555 9
Massachusetts
Essex 171 116 463 15
Middlesex 214 149 1,433 20
Norfolk 70 51 219 7
Plymouth 295 240 894 25
Suffolk 3 3 4 0
Worcester 284 216 1,066 49
. 1,037 775 4,079 116
New Hampshire

Belknap 41 28 166 3
Carroll 42 32 147 2
Hillsborough 124 101 495 13
Merrimack 120 95 554 12
Rockingham 150 123 802 14
Strafford 60 53 306 2
. 537 432 2,470 46
Total 1,734 1,348 7,104 171

@ Counties within 50 mil (80 km) of Seabrook with at least one block group located within the 50-mi (80 km)radius
® Table 7. Hired Farm Labor—Workers and Payroll, 2007

Source: (USDA 2009)

According to the 2007 Census of Agriculture estimates, 802 temporary farm workers (those
working fewer than 150 days per year) were employed on 123 farms in Rockingham County,
and 306 temporary farm workers were employed on 53 farms in Strafford County (USDA 2009).

2-78



2.2.9.6 Economy

Affected Environment

This section contains a discussion of the economy, including employment, income,

unemployment, and taxes.

Employment and Income. From 2000-2009, the civilian labor force in Rockingham County
increased 11.8 percent from 155,473 to an estimated 173,847. Strafford County also increased
17.3 percent during that time, from 62,065 to an estimated 72,806 (USCB 2011).

In 2009, educational services, and health care and social services industry (21.8 percent)
represented the largest sector of employment (19.9 percent) in Rockingham County, followed by
retail trade (14.5 percent). In Strafford County, the educational services, health care, and social
services industry represented the largest employment sector (24.3 percent), followed by
manufacturing (14.5 percent). A list of major employers in the two-county area is provided in
Table 2-17. As shown in the table, the two largest employers in the two-county area are Liberty

Mutual Insurance and the University of New Hampshire.

Table 2-17. Major Employers in the Two-County Socioeconomic ROI, in 2009

Employer

Number of employees

Liberty Mutual Insurance

University of New Hampshire

Insight Technologies

Columbia Hospital Corporation of America Hospital
City of Dover

City of Rochester

Wentworth-Douglas Hospital

Exeter Hospital

NextEra Energy Seabrook, LLC

City of Portsmouth

U.S. Department of State, National Passport Center
Heidelberg-Harris, Inc.

Timberlane Regional School District

Derry Cooperative School System

Rockingham County Home and Jail

Frisbie Memorial Hospital

Timberland

Lonza Biologies

4,337
4,268
1,300
1,150
1,139
1,119
1,048
1,000
1,000
937
900
900
740
690
690
655
650
650

Source: (NHELMIB 2010)
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Estimated income information for the Seabrook ROI is presented in Table 2-18. According to
the American Community Survey 2009 estimates, median household and per capita incomes
were above the state average in Rockingham County and lower in Strafford County. An
estimated 6.0 and 9.2 percent of individuals in Rockingham County and Strafford County were
living below the official poverty level, respectively, while New Hampshire, as a whole, had

8.5 percent. The percentage of families living below the poverty level in Rockingham County
and Strafford County was 4.0 and 5.2 percent, respectively. The percentage of families in the
New Hampshire as a whole was 5.5 percent (USCB 2011).

Table 2-18. Estimated Income Information for the Seabrook Two-County Socioeconomic
ROl in 2009, Estimated

Rockingham Strafford New Hampshire
Median household income (dollars)® 70,160 56,463 60,567
Per capita income (dollars)® 34,315 28,160 30,396
Individuals living below the poverty level 6.0 9.2 8.5
(percent)
Families living below the poverty level (percent) 4.0 5.2 5.5

@ |n 2009 inflation-adjusted dollars

Source: (USCB 2011)

Unemployment. According to the American Community Survey 2009 estimates, unemployment
rates in Rockingham and Strafford counties were 8.2 and 6.8 percent, respectively, while the
unemployment rate for the State of New Hampshire was 7.8 percent (USCB 2011).

Taxes. NextEra pays annual property taxes to seven local towns and the State of New
Hampshire. However, payments to the Town of Seabrook and to the New Hampshire Education
Trust Fund are the most significant, with payments in 2009 providing 48.7 percent of net tax
commitment in the Town of Seabrook (Table 2—19) and 2 percent of the Education Trust Fund
revenues (Table 2—20). Property tax payments made to the Towns of East Kingston, Kingston,
Hampton, Hampton Falls, and Newington constituted 1 percent or less of net tax commitment in
each jurisdiction in 2008 (NextEra 2010a).
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Table 2-19. Net Tax Commitment in Town of Seabrook, 2004-2008; Seabrook Property
Tax 2004—-2008; and Seabrook Property Tax as a Percentage of Net Tax Commitment in
Town of Seabrook

Net tax commitment of Seabrook property tax as
Town of Seabrook (in Property tax paid by percentage of net tax
millions of dollars, Seabrook (in millions of commitment in Town of

Year 2009) dollars, 2009) @ Seabrook®

2004 23.2 8.8 38.1

2005 25.2 8.4 33.5

2006 27.0 10.5 39.0

2007 28.7 11.2 39.1

2008 32.0 15.6 48.7

@ includes property tax payments made by NextEra and Joint Owners

Source: (NextEra 2010f)

From 2004—-2008, property taxes paid by NextEra and the Joint Owners increased from

$8.8 million to $15.6 million, while the net tax commitment increased in the Town of Seabrook
from $23.2 to $32.0 million (Table 2—-19). Each year, the Town of Seabrook collects these
taxes, retains a portion for operations, and disburses the remainder to the local school system,
Rockingham County, and the state of New Hampshire (NextEra 2010a). Over the same period,
property taxes paid by NextEra to the New Hampshire Education Trust Fund increased from
$4.0 million to $7.6 million, while total revenues in the Fund increased from $289.1 million to
$380.3 million (Table 2—-20).

Table 2-20. New Hampshire Education Trust Fund Revenues, 2004-2008; Seabrook
Property Tax, 2004—-2008; and Seabrook Property Tax as a Percentage of Total New
Hampshire Education Trust Fund Revenues

Education Trust Fund Property tax paid by Seabrook property tax as
revenues (in millions of Seabrook (in millions of  percentage of total Education

Year dollars, 2009) dollars, 2009) Trust Fund revenues

2004 289.1 4.0 1.4

2005 304.7 4.0 1.3

2006 360.8 4.3 1.2

2007 383.8 5.8 1.5

2008 380.3 7.6 2.0

Source: (NextEra 2010f)

The State of New Hampshire’s electric utility industry is deregulated, and this is not expected to
change, meaning that property taxes paid by Seabrook are expected to continue to be primarily
based on the market value of the Station property over the license renewal period.
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Other Fees and Charitable Contributions. During 2009, Seabrook paid $3.8 million in
emergency preparedness fees to the Federal Emergency Management Agency (FEMA) and to
the States of Maine, Massachusetts, and New Hampshire. NextEra also made more than
$90,000 in charitable donations to various local and regional organizations as well as a $29,000
donation to other various environmental outreach programs (NextEra 2010f).

2.2.10 Historic and Archaeological Resources

This section discusses the cultural background and the known historic and archaeological
resources at Seabrook and in the surrounding area.

2.2.10.1 Cultural Background

The earliest evidence of people living in New England dates to the Paleo-Indian Cultural Period
(10,000 B.C.—8,000 B.C.). Sites containing artifacts associated with this cultural period are
found throughout New England, including several locations in New Hampshire. Paleo-Indian
sites are found on elevated landforms and contain fluted projectile points (i.e., Clovis spear
points), channel flakes, hide scrapers, hammerstones, anvilstones, and abradingstones
(Starbuck 2006). Paleo-Indian peoples came into the region as the last major glacial period was
ending. The climate being much colder than it is today. Paleo-Indian lifestyles followed a
nomadic subsistence pattern based on hunting large game but also using smaller game
(Starbuck 2006). During this period, ocean levels rose and landscapes were saturated due to
melting glacial ice.

The transition to modern climatic conditions occurred during the next and longest prehistoric
cultural period—the Archaic (8,000 B.C.—1,000 B.C.). The Archaic Period was a time of major
climatic shifts and the development of new subsistence strategies. The very long Archaic
Period (7,000 years) is often divided into early, middle, and late subperiods. The Archaic
Period, in general, appears to have been a time of increasing population that required more
intensive subsistence strategies. Hallmarks of archaic cultures are an increased reliance on fish
and shellfish, the first evidence of continued reliance on plants as a food source, and use of the
atlatl (a throwing stick used to increase the range and effectiveness of spears). Archaic
settlement patterns suggest a considerable amount of seasonal resource use. The first
evidence for horticulture appears at the end of the Archaic Period. Archaic sites are often found
near the falls of major rivers and on the ocean shoreline.

The Archaic Period is followed by the Woodland Cultural Period (1000 B.C.—A.D. 1600). The
Woodland Period is often divided into early, middle and late periods. The Woodland Period is
marked by the appearance of pottery, smoking pipes, more elaborate funerary practices

(i.e., burials mounds, funerary items), semi-sedentary villages, and horticulture. In New
Hampshire, there is almost no direct evidence of horticulture (Starbuck 2006). In the Merrimack
River Valley of New Hampshire, many sites appear to have gone through cycles of occupation.
Some sites were occupied during the early and late Woodland Periods but deserted during the
Middle Woodland. In contrast, Woodland Period sites on the Atlantic Coast appear to have
been occupied throughout the entire Woodland Period.

The Woodland Period ends with the coming of Europeans around A.D. 1600. This period is
often termed the Contact Period. Based on historical sources, the main groups living in New
Hampshire prior to the Contact Period were the eastern and western tribes of the Abenaki, the
Winnipesaukees, and the Penacooks (Starbuck 2006). The Penacooks lived in the
southeastern portion of the state in the vicinity of the future Seabrook. Most of the Native
population in the New England region succumbed to European diseases by the early 1600s.
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English and French ships had explored and fished the New England coast for many years prior
to the establishment of settlements. The first permanent European settlement in New
Hampshire was in 1623 at Odiorne Point near modern day Rye, NH. The lands containing
Seabrook were settled in 1638 as part of the town of Hampton. In 1726, the Seabrook area
separated and became part of Hampton Falls. The community of Seabrook was incorporated in
1768. The city would reach its modern geographical extent in 1822. The economy in Seabrook
was based on fishing and hay farming in the salt marshes as feed for cattle, milling, weaving,
and shoemaking (Valimont 2010). In 1791, a canal was built linking the Hampton River to the
Merrimack River. This helped to start a boat building industry in Seabrook. In 1840, the
Eastern Railroad connected Seabrook to other major towns along the Atlantic seacoast. The
railroad caused the economy and population to grow. Seabrook also became heavily involved
in the shoe industry, although fishing continued to be a major part of the local economy. The
population of Seabrook peaked around 1880 (Valimont 2010). The establishment and
expansion of the highway system in the 20th century further increased the accessibility of
coastal towns like Seabrook. By the late 20th century, tourism had become a major component
of the local economy (NHDHR 2010).

2.2.10.2 Historic and Archaeological Resources

A review of the National Register of Historic Places (NRHP) lists 124 properties in Rockingham
County, NH, and 480 properties in Essex County, MA (NPS 2010). Two NRHP properties, the
Governor Meshech Weare House and the Unitarian Church, are located in Hampton Falls.
There are nine NRHP properties or historic districts in Hampton. These include the Capt.
Jonathan Currier House, the Highland Road Historic District, the Benjamin James House, the
Jewell Town District, the Reuben Lamprey Homestead, the Little Boar’s Head District, the
Smith’s Corner Historic District, the Town Center Historic District, and the Woodman Road
Historic District. There are no listed NRHP properties in the town of Seabrook. However,
historic and archaeological resources have been found at the Seabrook.

Seven archaeological sites have been identified on Seabrook property, and more sites are likely
to be present; however, these are located outside the areas expected to be affected by station
operations (Valimont 2010). Archaeological surveys conducted in 1973, prior to the
construction of the Seabrook, identified archaeological sites (NRC 1982). Three of the
archaeological sites were later combined to form the Rocks Road Site (27RK75). The other two
archaeological sites (27RK452 and 27RK453) were determined to be outside the construction
footprint. The Rock Roads Site was exhumed, prior to construction, in 1974. The other two
sites were not affected by the construction of Seabrook. In 2010, NextEra sponsored additional
archaeological investigations to refine the location and extent of existing archaeological sites
and resources at the Seabrook.

Table 2-21 lists the historic and archaeological resources found on Seabrook property. Most of
the historic and archaeological sites on the Seabrook property are associated with prehistoric
cultures. The Rocks Road Site, 27RK75, contained evidence of human use beginning in the
Late Archaic Period and continuing on to the Late Woodland Period. Human remains were also
found at the site. These remains were given to the Abenaki Nation of Missisquoi in 2002

(73 FR 104; May 29, 2008). The remains of a 19th century habitation site was also found at the
site. Site 27RK75 was excavated in 1974—-1975 by Charles Bolian of the University of New
Hampshire, prior to construction of the station. The location of this site was under the Protected
Area. Site 27RK162 is the remains of a prehistoric site of unknown age. This site also
contained evidence of use during the 19th century. Site 27RK164 is the remains of a prehistoric
era site that was occupied from the Late Archaic Period to the Late Woodland Period. Site
27RK165 is the remains of a Late Archaic campsite. Site 27RK170 is the remains of a
prehistoric campsite of unknown age. Pottery fragments were found at this site suggesting the
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Late Archaic to Woodland Period. Sites 27RK452 and 27RK453 both appear to be fishing
station and habitation sites; however, one dates to the Middle Woodland Period and one dates
to the Middle Archaic Period, respectively.

Table 2-21. Historic and Archaeological Resources Found on Seabrook Property

Site number Type NRHP eligibility Status
27RK75 (Rocks Road Removed prior to
Site) Prehistoric/Historic Eligible construction
27RK162 (Healey's Outside power block
Island) Prehistoric/Historic Unevaluated area

Outside power block
27RK164 (Hunts Island) Prehistoric/Historic Unevaluated area
27RK165 (Seabrook Outside power block
Marsh) Prehistoric Unevaluated area
27RK170 (South Rock Outside power block
Storage Area) Prehistoric Unevaluated area

Partially under power
27RK452 (Bolian 2) Prehistoric Unevaluated block perimeter fence

Within power corridor to
27RK453 (Bolian 5) Prehistoric Unevaluated plant

In addition to the known sites, a recent study suggests that additional archaeological sites are
likely to be found on Seabrook property (Valimont 2010). The recent study identified areas that
should be examined for archaeological resources in the event of future activities.

Transmission Lines. Two archaeological sites (27RK168 and 27RK244) have been identified
within the transmission line ROW. Both sites contain prehistoric material and have not been
assessed for eligibility for listing on the NRHP.

2.3 Related Federal and State Activities

The NRC staff reviewed the possibility that activities of other Federal agencies might impact the
renewal of the operating license for Seabrook. Any such activity could result in cumulative
environmental impacts and the possible need for a Federal agency to become a cooperating
agency in the preparation of the Seabrook SEIS.

The NRC has determined that there are no Federal projects that would make it desirable for
another Federal agency to become a cooperating agency in the preparation of the SEIS.
Federally owned facilities within 50 mi (80 km) of Seabrook are listed below:

o Pease Air National Guard Base (U.S. Department of Defense (USDOD)),
e Portsmouth Naval Shipyard (USDOD),

e Portsmouth Harbor Coast Guard Station (U.S. Department of Homeland
Security), and

o Merrimack River Coast Guard Station (U.S. Department of Homeland
Security).
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The NRC is required, under Section 102(2)(c) of the National Environmental Policy Act of 1969
(NEPA), as amended, 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. The
NRC consulted with the NMFS and the FWS. Federal agency consultation correspondence and
comments on the SEIS are presented in Appendix D.

In the U.S., coastal areas are managed through the Coastal Zone Management Act of 1972.
The Act, administered by the NOAA Office of Ocean and Coastal Resource Management,
provides for management of the nation’s coastal resources—including the Great Lakes—and
balances economic development with environmental conservation. The Federal Consistency
Regulations implemented by NOAA are contained in 15 CFR Part 930. This law authorizes
individual states to develop plans that incorporate the strategies and policies they will employ to
manage development and use of coastal land and water areas. Each plan must be approved by
NOAA. One of the components of an approved plan is “enforceable polices,” by which a state
exerts control over coastal uses and resources.

The New Hampshire Coastal Management Program was initially approved by NOAA in 1982.
The lead agency is the NHDES. The lead agency implements and supervises all the various
Coastal Zone Management Programs in the State. Federal consistency requires “[Flederal
actions, occurring inside a state’s coastal zone, that have a reasonable potential to affect the
coastal resources or uses of that state’s coastal zone, to be consistent with that state’s
enforceable coastal policies, to the maximum extent practicable.” NHDES completed its review
of the Seabrook consistency certification on November 4, 2010, and found that the applicant
complies with the enforceable policies of New Hampshire’s Coastal Management Program
(NHDES 2010d).
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