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Phone: 1-800-368-5642, extension 3835 or 6944

Email: Jennifer.Davis@nrc.gov or Kevin.Folk@nrc.gov

ABSTRACT

U.S. Nuclear Regulatory Commission (NRC) regulations allow for the renewal of commercial
nuclear power plant operating licenses. There are no specific limitations in the Atomic Energy
Act or the NRC'’s regulations restricting the number of times a license may be renewed. To
support license renewal environmental reviews, the NRC published the first Generic
Environmental Impact Statement for License Renewal of Nuclear Plants (LR GEIS) in 1996. Per
NRC regulations, a review and update of the LR GEIS is conducted every 10 years, if
necessary. The proposed action is the renewal of nuclear power plant operating licenses.

Since publication of the 1996 LR GEIS, 59 nuclear power plants (96 reactor units) have
undergone license renewal environmental reviews and have received renewed licenses (either
an initial license renewal [initial LR] or subsequent license renewal [SLR]), the results of which
were published as supplements to the LR GEIS. This revision evaluates the issues and findings
of the 2013 LR GEIS (Revision 1). Lessons learned and knowledge gained from initial LR and
SLR environmental reviews provide an important source of new information for this assessment.
In addition, new research, findings, public comments, changes in applicable laws and
regulations, and other information were considered in evaluating the environmental impacts
associated with license renewal. Additionally, this revision fully considers and evaluates the
environmental impacts of initial LR and one term of SLR.

The purpose of the LR GEIS is to identify and evaluate environmental issues for license renewal
and determine which could result in the same or similar impact at all nuclear power plants or a
specific subset of plants (i.e., generic issues) and which issues could result in different levels of
impact.
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Paperwork Reduction Act Statement

This NUREG provides voluntary guidance for implementing the mandatory information
collections in 10 CFR Part 51 that are subject to the Paperwork Reduction Act of 1995

(44 U.S.C. 3501 et seq.). These information collections were approved by the Office of
Management and Budget (OMB) under control number 3150-0021. Send comments regarding
these information collections to the FOIA, Library, and Information Collections Branch
(TBA10M), U.S. Nuclear Regulatory Commission, Washington, D.C. 20555-0001, or by email to
Infocollects.Resource@nrc.gov, and to the OMB reviewer at: OMB Office of Information and
Regulatory Affairs (3150-0021). Attn: Desk Officer for the Nuclear Regulatory Commission,

725 17th Street NW, Washington, DC 20503; email: oira_submission@omb.eop.gov.

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

information or an information collection requirement unless the requesting document displays a
currently valid Office of Management and Budget control number.
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ACRONYMS, ABBREVIATIONS, AND CHEMICAL NOMENCLATURE

ADAMS
AEA
AEC
ALARA
APE

BCG
BEIR

BMP
BTA
Btu
BWR

CAA
CCs
CDC
CDF
CEQ
CFR
CHa4
(6{0)
CO2
COze
CWA

dB
dBA
DOE
DPS
DSM

EFH
El
EIA
EIS
EMF
EPA
EPRI
EPU
ESA

Agencywide Documents Access and Management System

Atomic Energy Act

U.S. Atomic Energy Commission
as low as is reasonably achievable
area of potential effect

Biota Concentration Guide

Biological Effects of lonizing Radiation (National Research Council

Committee)

best management practice
best technology available
British thermal unit(s)
boiling water reactor

Clean Air Act

cooling canal system

Centers for Disease Control and Prevention
core damage frequency

Council on Environmental Quality
Code of Federal Regulations
methane

carbon monoxide

carbon dioxide

carbon dioxide equivalent

Clean Water Act

decibel(s)

A-weighted decibel(s)

U.S. Department of Energy
distinct population segment
demand-side management

essential fish habitat

exposure index

Energy Information Administration
environmental impact statement
electromagnetic field

U.S. Environmental Protection Agency
Electric Power Research Institute
extended power uprate

Endangered Species Act

XXi
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Acronyms, Abbreviations, and Chemical Nomenclature

FLEX
FPRA
FR
FWS

GEIS
GHG
gpm
GTCC
GWd
GWA/MT

H.O
HAPC
HLW
hr

Hz

ICRP
IM&E
initial LR
IPE
IPEEE
ISFSI

Kd
km
kv
kw
kwh

L

LAR

Ib

LCF
LERF
LLW

Ln
LOOP
Ipm

LR GEIS

LWR

flexible coping strategies

fire probabilistic risk assessment
Federal Register

U.S. Fish and Wildlife Service

generic environmental impact statement
greenhouse gas

gallon(s) per minute

greater-than-Class C

gigawatt day(s)

Gigawatt-days (units of energy) per metric tonne

water; water vapor

habitat areas of particular concern
high-level waste

hour(s)

hertz

International Commission on Radiological Protection
impingement mortality and entrainment

initial license renewal

Individual Plant Examination

Individual Plant Examination of External Events
independent spent fuel storage installation

partition coefficient
kilometer(s)
kilovolt(s)
kilowatt(s)
kilowatt-hour(s)

liter(s)

license amendment request
pound(s)

latent cancer fatality

large early release frequency
low-level (radioactive) waste
statistical sound level

loss of offsite power

liter(s) per minute

Generic Environmental Impact Statement for License Renewal of Nuclear
Plants

light water reactor
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Acronyms, Abbreviations, and Chemical Nomenclature

m meter(s)

m?2 square meter(s)

m3 cubic meter(s)

m3/s cubic meter(s) per second

mA milliampere(s)

MACCS MELCOR Accident Consequence Code System
MCR main cooling reservoir

MEI maximally exposed individual

mG milligauss

mg milligram(s)

mg/L milligram(s) per liter

Mgd million gallons per day

mGy milligray(s)

MHz megahertz

mi mile(s)

min minute(s)

mL milliliter(s)

MLd million liters per day

MMBtu million Btu

MPa megapascal(s)

mph mile(s) per hour

mrad millirad(s)

mrem millirem(s)

MSA Magnuson-Stevens Fishery Conservation and Management Act
mSv millisievert(s)

MT metric tonne(s)

mT millitesla(s)

MTHM metric tonne(s) of heavy metal

MTU metric tonne(s) of uranium

MW megawatt(s)

MWe megawatt(s) electric

MWt megawatt(s) thermal

MWh megawatt-hour(s)

NAAQS National Ambient Air Quality Standards
NEPA National Environmental Policy Act of 1969
NGCC natural gas combined cycle

NHPA National Historic Preservation Act of 1966
NMFS National Marine Fisheries Service

NMSA National Marine Sanctuaries Act

NO nitrogen oxide

NO:2 nitrogen dioxide

NOAA National Oceanic and Atmospheric Administration
NOx nitrogen oxides

NPDES National Pollutant Discharge Elimination System
NRC U.S. Nuclear Regulatory Commission
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Acronyms, Abbreviations, and Chemical Nomenclature

NREL
NRHP
NTTF

ONMS
OSHA

pCi
pCi/L
PDR
PM
PMao
PMzs
ppm
ppmv
ppt
PSHA
PRA
PSD
psi
PWR

QHO

RCRA
rem
REMP
ROW
RY

S
SAMA
SAMDA
SAMG
SBO
SCDF
scf

SEIS
SFP
SLR
SOz
SOARCA
SPRA
SRM
SST

Sv

National Renewable Energy Laboratory
National Register of Historic Places
Near-Term Task Force

Office of National Marine Sanctuaries
Occupational Safety and Health Administration

picocurie(s)

picocuries per liter

population dose risk

particulate matter

particulate matter with a mean aerodynamic diameter of 10 ym or less
particulate matter with a mean aerodynamic diameter of 2.5 um or less
part(s) per million

parts per million by volume

part(s) per thousand

probabilistic seismic hazard assessment

probabilistic risk assessment

prevention of significant deterioration

pound(s) per square inch

pressurized water reactor

guantitative health objective

Resource Conservation and Recovery Act of 1976
roentgen-equivalent-man

Radiological Environmental Monitoring Program
right-of-way

reactor year

second(s)

severe accident mitigation alternative

severe accident mitigation design alternative
severe accident management guideline
station blackout

seismic core damage frequency

standard cubic foot (feet)

supplemental environmental impact statement
spent fuel pool

subsequent license renewal

sulfur dioxide

state-of-the-art reactor consequence analysis
seismic probabilistic risk assessment

Staff Requirements Memorandum

siting source term

sievert(s)
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Acronyms, Abbreviations, and Chemical Nomenclature

T ton(s)

TDS total dissolved solids

TEDE total effective dose equivalent
Tlyr ton(s) per year

UA uncertainty analysis

UCB upper confidence bound

UFs uranium hexafluoride

u.S. United States

USACE U.S. Army Corps of Engineers
VOC volatile organic compound

yr year(s)

MCi microcurie(s)

MGy microgray(s)
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SHORTENED NUCLEAR POWER PLANT NAMES

Arkansas
Beaver Valley
Braidwood
Browns Ferry
Brunswick
Byron
Callaway
Calvert Cliffs
Catawba
Clinton
Columbia
Comanche Peak
Cooper
Crystal River
Davis-Besse
Diablo Canyon
D.C. Cook
Dresden
Duane Arnold
Farley

Fermi
FitzPatrick
Fort Calhoun
Ginna

Grand Gulf
Harris

Hatch

Hope Creek
Indian Point
Kewaunee
LaSalle
Limerick
McGuire
Millstone
Monticello
Nine Mile Point
North Anna
Oconee
Oyster Creek
Palisades
Palo Verde
Peach Bottom

USED IN THIS REPORT

Arkansas Nuclear One

Beaver Valley Power Station
Braidwood Station

Browns Ferry Nuclear Plant
Brunswick Steam Electric Plant
Byron Station

Callaway Plant

Calvert Cliffs Nuclear Power Plant
Catawba Nuclear Station

Clinton Power Station

Columbia Generating Station
Comanche Peak Nuclear Power Plant
Cooper Nuclear Station

Crystal River Nuclear Power Plant
Davis-Besse Nuclear Power Station
Diablo Canyon Power Plant

Donald C. Cook Nuclear Plant
Dresden Nuclear Power Station
Duane Arnold Energy Center
Joseph M. Farley Nuclear Plant
Enrico Fermi Atomic Power Plant
James A. FitzPatrick Nuclear Power Plant
Fort Calhoun Station

R.E. Ginna Nuclear Power Plant
Grand Gulf Nuclear Station

Shearon Harris Nuclear Power Plant
Edwin I. Hatch Nuclear Plant

Hope Creek Generating Station
Indian Point Energy Center
Kewaunee Power Station

LaSalle County Station

Limerick Generating Station
McGuire Nuclear Station

Millstone Power Station

Monticello Nuclear Generating Plant
Nine Mile Point Nuclear Station
North Anna Power Station

Oconee Nuclear Station

Oyster Creek Nuclear Generating Station
Palisades Nuclear Plant

Palo Verde Nuclear Generating Station
Peach Bottom Atomic Power Station
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Shortened Nuclear Power Plant Names Used in This Report

Perry

Pilgrim

Point Beach
Prairie Island
Quad Cities
River Bend
Robinson

St. Lucie
Salem

San Onofre
Seabrook
Sequoyah
South Texas
Summer
Surry
Susquehanna
Three Mile Island
Turkey Point
Vermont Yankee
Vogtle
Waterford
Watts Bar
Wolf Creek

Perry Nuclear Power Plant

Pilgrim Nuclear Power Station

Point Beach Nuclear Plant

Prairie Island Nuclear Generating Plant
Quad Cities Nuclear Power Station
River Bend Station

H.B. Robinson Steam Electric Plant

St. Lucie Nuclear Plant

Salem Nuclear Generating Station

San Onofre Nuclear Generating Station
Seabrook Station

Sequoyah Nuclear Plant

South Texas Project Electric Generating Station
Virgil C. Summer Nuclear Station

Surry Power Station

Susquehanna Steam Electric Station
Three Mile Island, Unit 1

Turkey Point Nuclear Plant

Vermont Yankee Nuclear Power Station
Vogtle Electric Generating Plant
Waterford Steam Electric Station
Watts Bar Nuclear Plant

Wolf Creek Generating Station
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CONVERSION TABLE

Multiply By To Obtain
To Convert English to Metric Equivalents
acres (ac) 0.4047 hectares (ha)
cubic feet (ft%) 0.02832 cubic meters (m?3)
cubic yards (yd®) 0.7646 cubic meters (m®)
curies (Ci) 3.7 x 100 becquerels (Bq)
degrees Fahrenheit (°F) -32 0.5555 degrees Celsius (°C)
feet (ft) 0.3048 meters (m)
gallons (gal) 3.785 liters (L)
gallons (gal) 0.003785 cubic meters (m?3)
inches (in.) 2.540 centimeters (cm)
miles (mi) 1.609 kilometers (km)
pounds (Ib) 0.4536 kilograms (kg)
rads 0.01 grays (Gy)
rems 0.01 sieverts (Sv)
short tons (tons) 907.2 kilograms (kg)
short tons (tons) 0.9072 metric tons (t)
square feet (ft?) 0.09290 square meters (m?)
square yards (yd?) 0.8361 square meters (m?)
square miles (mi?) 2.590 square kilometers (km?)
yards (yd) 0.9144 meters (m)

To Convert Metric to English Equivalents

becquerels (Bq) 2.7 x 101! curies (Ci)
centimeters (cm) 0.3937 inches (in.)

cubic meters (m®) 35.31 cubic feet (ft%)
cubic meters (m%) 1.308 cubic yards (yd®)
cubic meters (m®) 264.2 gallons (gal)
degrees Celsius (°C) +17.78 1.8 degrees Fahrenheit (°F)
grays (Gy) 100 rads

hectares (ha) 2471 acres

kilograms (kg) 2.205 pounds (Ib)
kilograms (kg) 0.001102 short tons (tons)
kilometers (km) 0.6214 miles (mi)

liters (L) 0.2642 gallons (gal)
meters (m) 3.281 feet (ft)

meters (m) 1.094 yards (yd)

metric tons (t) 1.102 short tons (tons)
sieverts (Sv) 100 rems

square kilometers (km?) 0.3861 square miles (mi?)
sguare meters (m?) 10.76 square feet (ft?)
sguare meters (m?) 1.196 square yards (yd?)
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EXECUTIVE SUMMARY

The Atomic Energy Act of 1954 authorizes the U.S. Nuclear Regulatory Commission (NRC) to
issue licenses to operate commercial nuclear power plants for up to 40 years and permits the
renewal of these licenses. By regulation, the NRC is allowed to renew these licenses for up to
an additional 20 years, depending on the outcome of safety and environmental reviews. There
are no specific limitations in the Atomic Energy Act or the NRC’s regulations restricting the
number of times a license may be renewed.

NRC regulations in Title 10 of the Code of Federal Regulations Section 54.17(c) (10 CFR
54.17(c)) allow a license renewal application to be submitted within 20 years of license
expiration, and NRC regulations at 10 CFR 54.31(b) specify that a renewed license will be for a
term of up to 20 years plus the length of time remaining on the current license. As a result,
renewed licenses may be for a term of up to 40 years.

The license renewal process is designed to ensure safe operation of the nuclear power plant
and protection of the environment during the license renewal term. Under the NRC’s
environmental protection regulations in 10 CFR Part 51, which implements Section 102(2) of the
National Environmental Policy Act (NEPA), the renewal of a nuclear power plant operating
license requires an analysis of the environmental effects (impacts) of the action and the
preparation of an environmental impact statement (EIS).

To support the preparation of license renewal EISs, the NRC conducted a comprehensive
review to identify the environmental effects of license renewal. The review determined which
environmental effects could result in the same or similar (generic) impact at all nuclear power
plants or a specific subset of plants, and which effects could result in different levels of impact,
requiring nuclear power plant-specific analyses for an impact determination. The review
culminated in the issuance of the Generic Environmental Impact Statement for License Renewal
of Nuclear Plants (LR GEIS), NUREG-1437, in May 1996, followed by the publication of the final
rule that codified the LR GEIS findings on June 5, 1996 (61 Federal Register [FR] 28467).*

The 1996 LR GEIS? improved the efficiency of the license renewal environmental review
process by (1) identifying and evaluating all of the environmental effects that may occur when
renewing commercial nuclear power plant operating licenses, (2) identifying and evaluating the
environmental effects that are expected to be generic (the same or similar) at all nuclear plants
or a specific subset of plants, and (3) defining the number and scope of the environmental
effects that need to be addressed in nuclear power plant-specific EISs. For the issues that
cannot be evaluated generically, the NRC conducts nuclear power plant-specific (hereafter
called plant-specific) environmental reviews and prepares plant-specific supplemental EISs
(SEISSs) to the LR GEIS. The generic environmental findings in the LR GEIS are applicable to
the 20-year license renewal increment plus the number of years remaining on the current
license, up to a maximum of 40 years.

The 1996 final rule codified the findings of the 1996 LR GEIS into regulations at 10 CFR
Part 51, Appendix B to Subpart A, “Environmental Effect of Renewing the Operating License of

1 Final rules were also issued on December 18, 1996 (61 FR 66537), and September 3, 1999
(64 FR 48496).

2 Any reference to the 1996 LR GEIS includes the two-volume set published in May 1996 and
Addendum 1 to the LR GEIS published in August 1999.
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Executive Summary

a Nuclear Power Plant,” and Table B-1, “Summary of Findings on NEPA Issues for License
Renewal of Nuclear Power Plants” (61 FR 28467, June 5, 1996). As stated in the final rule, the
Commission recognized that environmental issues might change over time and that additional
issues may need to be considered. Based on this recognition, and as further stated in the rule
and in the introductory paragraph to Appendix B to Subpart A in Part 51 of the regulations, the
Commission intends to review the material in Appendix B, including Table B-1 and the
underlying LR GEIS, on a 10-year basis, and update it if necessary.

Subsequently, the NRC completed its first 10-year review of the 1996 LR GEIS and Table B-1
on June 20, 2013. That review of the LR GEIS considered lessons learned and knowledge
gained from completed license renewal environmental reviews since 1996. The updated LR
GEIS, Revision 1, and final rule (78 FR 37282), including Table B-1, redefined the number and
scope of the NEPA issues that must be addressed in license renewal environmental reviews.

The NRC began the second 10-year review on August 4, 2020, by publishing a notice of intent
to review and potentially update the LR GEIS approximately 7 years after the last revision cycle
(see 85 FR 47252). For further information regarding the review and update of this LR GEIS see
Section 1.6. As part of this review and update, the following activities occurred:

¢ NRC staff conducted a series of public scoping meetings in August 2020 (see 85 FR 47252
for more details). The scoping period concluded on November 2, 2020.

o NRC staff submitted a rulemaking plan in July 2021 requesting Commission approval to
initiate a rulemaking to amend Table B-1 and update the LR GEIS and associated guidance.

e In February 2022, the Commission directed the NRC staff to develop a new rulemaking plan
that would update the LR GEIS to fully account for subsequent license renewal (SLR) in light
of recent Commission adjudicatory decisions.

¢ NRC staff submitted a revised rulemaking plan in March 2022.

e In April 2022, the Commission approved the staff's recommendation to proceed with the
rulemaking.

¢ NRC staff submitted the proposed rule package and draft revised LR GEIS to the
Commission for its review on December 6, 2022.

e OnJanuary 23, 2023, the Commission approved publication of the proposed rule in the
Federal Register for a 60-day comment period.

o NRC staff published the proposed rule, draft LR GEIS, and associated guidance for public
comment in the Federal Register on March 3, 2023 (88 FR 13329).

o NRC staff conducted a series of public meetings in March and April 2023 to take comment
on the proposed rule package.

The revisions to the LR GEIS are based on the consideration of (1) comments received from the
public during the public scoping period, (2) a review of comments received on plant-specific
SEISs, (3) lessons learned and knowledge gained from previously completed and ongoing initial
license renewal (initial LR) and SLR environmental reviews, (4) Commission direction, and

(5) comments received from the public and other stakeholders on the draft LR GEIS and
proposed rule. In addition, new scientific research, public comments, changes in environmental
regulations and impacts methodology, and other new information were considered in evaluating
the potential impacts associated with nuclear power plant continued operations and
refurbishment during the initial LR term or SLR.
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Executive Summary

Changes made in response to comments in this final LR GEIS, as well as changes made to
include updated information, corrections, and substantial editorial revisions, are marked with a
change bar (vertical line) on the side margin of the page where the changes or additions were
made. Minor editorial revisions and those limited to formatting are not marked. The NRC also
made several targeted text changes that are not marked, which included the removal of
duplicative text and organizational changes to this LR GEIS to address changes to NEPA from
the Fiscal Responsibility Act of 2023.

The purpose of the review for this LR GEIS was to determine if the findings presented in the
2013 LR GEIS remain valid for initial LR and support the scope of license renewal, consider
whether those findings also apply to SLR, and to update or revise those findings as appropriate.
When conducting a thorough update to the LR GEIS that reflects the “hard look” that is required
for a NEPA document, the NRC considered changes in applicable laws and regulations, new
data in its possession from scientific literature and nuclear power plant operations, collective
experience, and lessons learned and knowledge gained from conducting initial LR and SLR
environmental reviews since development of the 2013 LR GEIS. The NRC also considered
comments received on the draft LR GEIS and proposed rule (see Section 1.10) in finalizing this
LR GEIS. As a result of the NRC’s review and update, the NRC identified 80 environmental
issues for inclusion in revised Table B-1. They include 59 issues which were determined to be
same or similar impact at all nuclear power plants or a specific subset of plants (i.e., generic
issues, Category 1); 20 issues which require a plant-specific analysis (Category 2); and one
issue that remains uncategorized.

S.1  Purpose and Need for the Proposed Action

The proposed action is the renewal of commercial nuclear power plant operating licenses. A
renewed license is just one of a number of conditions that licensees must meet to be allowed to
continue to operate the nuclear power plant during the renewal term.

The purpose and need for the proposed action (license renewal) 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, as such needs may be
determined by State, utility, system, and, where authorized, Federal (other than NRC)
decisionmakers. Except to the extent that findings in the safety review required by the Atomic
Energy Act or in the environmental review could lead the NRC to not renew the operating
license, the NRC has no role in the energy-planning decisions of power plant owners, State
regulators, system operators, and, in some cases, other Federal agencies as to whether the
nuclear power plant should continue to operate.

In addition, the NRC has no authority or regulatory control over the ultimate selection of
replacement energy alternatives. The NRC also cannot ensure the selection of environmentally
preferable replacement power alternatives. While a range of reasonable replacement energy
alternatives are discussed in the LR GEIS, and evaluated in detail in plant-specific supplements
to the LR GEIS, the only alternative to license renewal within NRC’s decisionmaking authority is
to not renew the operating license. The environmental impacts of not renewing the operating
license are addressed under the no action alternative.

At some point, all nuclear power plants will terminate reactor operations and begin the
decommissioning process. Under the no action alternative, reactor operations would be
terminated at or before the end of the current operating license. The no action alternative, unlike
the other alternatives, does not expressly meet the purpose and need of the proposed action
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(license renewal), because it does not provide an option for energy-planning decisionmakers in
meeting future electric power system needs. No action, on its own, would likely create a need
for replacement power, energy conservation and efficiency (demand-side management),
purchasing power from outside the region, or some combination of these options. Thus, a range
of reasonable replacement energy alternatives is described in the LR GEIS, including fossil fuel,
new nuclear, and renewable energy sources. Conservation and power purchasing are also
considered as replacement energy alternatives to license renewal because they represent other
options for electric power system planners.

S.2 Development of the Revised Generic Environmental Impact Statement

This LR GEIS documents the results of the systematic approach the NRC used to evaluate the
environmental effects (impacts) of renewing the operating licenses of commercial nuclear power
plants. The environmental consequences of both initial LR and SLR include (1) impacts
associated with continued operations and any refurbishment activities similar to those that have
occurred during the current license term; (2) impacts of various alternatives to the proposed
action; (3) impacts from the termination of nuclear power plant operations and decommissioning
after the license renewal term (with emphasis on the incremental effect caused by an additional
20 years of operation); (4) impacts associated with the uranium fuel cycle; (5) impacts of
postulated accidents; (6) cumulative effects of the proposed action; and (7) resource
commitments associated with the proposed action, including unavoidable adverse impacts,
relationship between short-term use and long-term productivity, and irreversible and irretrievable
commitment of resources. The LR GEIS also discusses the impacts of various reasonable
alternatives to the proposed action (initial LR or SLR). The environmental consequences of
these activities are discussed in the LR GEIS.

In a notice of intent published in the Federal Register on August 4, 2020 (85 FR 47252), the
NRC notified the public of its preliminary analysis and plan to review and potentially revise the
LR GEIS, including to address SLR, and to provide an opportunity to participate in the
environmental scoping process. The NRC held four public webinars in August 2020 to support
public participation in the LR GEIS revision. The NRC staff issued a scoping summary report in
June 2021.

In evaluating the impacts of the proposed action (license renewal) and considering comments
received during the scoping and public comment periods, new and updated technical and
regulatory information, as well as Commission direction, the NRC identified 80 environmental
issues: 72 environmental issues were associated with continued operations, refurbishment, and
other supporting activities; 2 with postulated accidents; 1 with termination of plant operations
and decommissioning; 4 with the uranium fuel cycle; and 1 with cumulative effects (impacts).
For all of these issues, the incremental effect of license renewal was the focus of the evaluation.

For each environmental issue, the revised LR GEIS (1) describes the nuclear power plant
activity or operational aspect during the initial LR or SLR term that could affect the resource;

(2) identifies the resource that is affected; (3) evaluates past license renewal reviews and other
available information, including information related to impacts during a SLR term; (4) assesses
the nature and magnitude of the environmental effect (impact) from initial LR or SLR;

(5) characterizes the significance of the effect; (6) determines whether the results of the analysis
apply to all or a specific subset of nuclear power plants (i.e., whether the environmental issue is
Category 1, Category 2, or uncategorized); and (7) considers additional mitigation measures for
reducing adverse impacts.

NUREG-1437, Revision 2 XXXIV



Executive Summary

The scope of the revised LR GEIS also discusses a range of alternatives to license renewal,
including replacement power generation (using fossil fuels, new nuclear, and renewables),
energy conservation and efficiency (demand-side management), and purchased power. It also
evaluates the impacts from the no action alternative (not renewing the operating license). This
LR GEIS includes the NRC'’s evaluation of construction, operation, postulated accidents,
decommissioning, and fuel cycles for replacement energy alternatives.

Together with publication of the proposed rule, the NRC issued the draft LR GEIS for public
comment. This LR GEIS provides the technical basis for the Commission’s license renewal
regulations in 10 CFR Part 51, including for the 80 identified environmental issues associated
with continued operation and refurbishment of nuclear power plants during a license renewal
term. In the proposed rule, the NRC sought comment on whether the scope of the rule,
including the scope and applicability of Table B-1 of 10 CFR Part 51, should be expanded
beyond two license renewal terms. The NRC also issued for public comment associated
guidance documents, including draft Revision 2 (DG-4027) of Regulatory Guide 4.2,
Supplement 1, and draft Revision 2 to NUREG-1555, Supplement 1.

The public comment period ran from March 3, 2023, to May 2, 2023. The NRC received 1,889
comment submissions (i.e., letters, emails, and other documents), which the NRC posted to the
Regulations.gov website. During the public comment period, the NRC held six hybrid public
meetings, which were transcribed. The NRC also conducted an informational meeting with
Federally recognized Tribes on April 19, 2023, to afford Tribal representatives the opportunity to
discuss the rule with the staff. All comment submissions, including those received in writing and
those provided at the public meetings, were considered in preparing this LR GEIS. The NRC’s
responses to all comments are provided in Appendix A.2 of this LR GEIS.

S.3 Impact Definitions and Categories

The NRC’s environmental impact standard considers Council on Environmental Quality
terminology, including Council on Environmental Quality revisions in Part 1501—NEPA and
Agency Planning (40 CFR 1501) and Part 1508—Definitions (40 CFR 1508).

In considering whether the incremental environmental effects (impacts) of the proposed action
(license renewal—either initial LR or SLR) are significant, the NRC analyzes the geographic
area and intensity of the effects. The geographic area consists of the characteristics of the area
and its resources, such as proximity to unigue or sensitive resources or communities with
environmental justice concerns. For nuclear power plant-specific environmental issues,
significance depends on the effects in the relevant geographic area—including, but not limited to
consideration of short- and long-term effects, as well as beneficial and adverse effects.

Based on this, the NRC has established three significance levels for potential impacts: SMALL,
MODERATE, and LARGE. The three significance levels, presented in a footnote to Table B-1 of
10 CFR Part 51, Appendix B to Subpart A, are defined as follows:

e SMALL: Environmental effects are not detectable or are so minor that they will neither
destabilize nor noticeably alter any important attribute of the resource. For the purposes of
assessing radiological impacts, the Commission has concluded that those impacts that do
not exceed permissible levels in the Commission’s regulations are considered SMALL.

o MODERATE: Environmental effects are sufficient to alter noticeably, but not to destabilize,
important attributes of the resource.
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o LARGE: Environmental effects are clearly noticeable and are sufficient to destabilize
important attributes of the resource.

In addition to evaluating the impacts for each environmental issue, the NRC also determined
whether the analysis in the LR GEIS could be applied to all nuclear power plants or plants with
specified design or site characteristics. Issues were assigned Category 1 (i.e., generic issues
and applicable to all or a specific subset of nuclear plants) or Category 2 (i.e., requiring a plant-
specific analysis), as further described in Section 1.5.2.3 of this LR GEIS.

S.4 Affected Environment

For purposes of the evaluation in this LR GEIS revision, the “affected environment” is the
environment currently existing at and around operating commercial nuclear power plants.
Current conditions in the affected environment are the result of past construction and ongoing
operations at the plants, as well as reasonably foreseeable environmental trends. The NRC has
considered the effects of these past and ongoing impacts and how they have shaped the
environment. The NRC evaluated impacts of license renewal that are incremental to existing
conditions. These existing conditions serve as the baseline for the evaluation and include the
effects of past and present actions at the nuclear power plant sites and vicinity. This existing
affected environment comprises the environmental baseline against which potential
environmental impacts of license renewal are evaluated.

In the LR GEIS, the NRC describes the affected environment in terms of the following resource
areas or subject matter areas: (1) description of nuclear power plant facilities and operations;
(2) land use and visual resources; (3) meteorology, air quality, and noise; (4) geologic
environment; (5) water resources (surface water and groundwater resources); (6) ecological
resources (terrestrial resources, aquatic resources, and federally protected ecological
resources); (7) historic and cultural resources; (8) socioeconomics; (9) human health
(radiological and nonradiological hazards and postulated accidents); (10) environmental justice;
(11) waste management and pollution prevention (radioactive and nonradioactive waste); and
(12) greenhouse gas emissions and climate change. The affected environment of the operating
plant sites represents diverse environmental conditions.

S.5 Impacts from Continued Operations and Refurbishment Activities Associated
with License Renewal (Initial or Subsequent)

The NRC identified 80 environmental issues related to continued operations and refurbishment
associated with both initial LR or SLR. Twenty of the issues were identified as Category 2
issues and would require plant-specific evaluations in future SEISs. Fifty-nine issues have been
evaluated and determined to be generic to all nuclear power plants or to a specific subset of
plants, and one issue remains uncategorized. The conclusions for each Category 1 or
Category 2 environmental issue are presented by resource area or subject matter. The
conclusions for each issue are summarized in Table 2.1-1. Chapter 4 provides the NRC’s
detailed analysis of and technical basis for each issue and supports the finding codified in
Table B-1 of Appendix B to Subpart A of 10 CFR Part 51.

S.6 Comparison of Alternatives
This LR GEIS evaluates the impacts of the proposed action (license renewal) and describes a

range of alternatives to license renewal, including the no action alternative (not renewing the
operating license). It also evaluates the impacts of replacement energy alternatives (fossil fuel,
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new nuclear, and renewables), energy conservation and efficiency (demand-side management),
and purchased power. The impacts of renewing the operating license of a nuclear power plant
are comparable to the impacts of replacement energy alternatives. Replacement energy
alternatives could require the construction of a new power plant and/or modification of the
electric transmission grid. New power plants would also have operational impacts. Conversely,
license renewal does not require new construction and operational impacts beyond what is
already being experienced. Other alternatives not requiring construction or causing operational
impacts include energy conservation and efficiency (demand-side management), delayed
retirement, repowering, and purchased power.

Under NEPA, the NRC has an obligation to consider reasonable alternatives to the proposed
action (license renewal). The LR GEIS facilitates that analysis by providing NRC review teams
with environmental information related to the range of reasonable replacement energy
alternatives as of the time this LR GEIS was prepared. A plant-specific analysis of replacement
energy alternatives will be performed for each SEIS, taking into account changes in technology
and science since the preparation of this LR GEIS.
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APPENDIX A

COMMENTS RECEIVED ON THE ENVIRONMENTAL REVIEW

A.1 Public Scoping

On August 4, 2020, the U.S. Nuclear Regulatory Commission (NRC) staff issued a Federal
Register notice (85 FR 47252) initiating the scoping process for the review and potential update
of the Generic Environmental Impact Statement for License Renewal of Nuclear Plants

(LR GEIS, NUREG-1437, Revision 1; NRC 2013a). The notice indicated the results of the NRC
staff’'s preliminary review and invited public comments and proposals for other areas of the

LR GEIS that should be updated, including accounting for subsequent license renewal. The staff
also contacted State government agencies and Tribal officials and other Federal agencies and
Tribes to invite their participation (NRC 2020a). In accordance with Title 10 of the Code of
Federal Regulations Section 51.26 (10 CFR 51.26), the NRC conducted scoping meetings and
collected comments from the public for the LR GEIS update.

The scoping process consisted of a 90-day public comment period and included four webinar
meetings conducted on August 19, 2020, and August 27, 2020, from 1:30 p.m. to 4:00 p.m. and
6:30 p.m. to 9:00 p.m., to receive comments. Because of the COVID-19 public health
emergency, no in-person meetings were held. The official transcripts of the public scoping
meetings, written comments, and meeting summaries are available for public inspection by
appointment at the NRC’s Public Document Room or electronically from the NRC’s Agencywide
Documents Access and Management System (ADAMS) (NRC 2020b). The scoping period for
the LR GEIS update closed on November 2, 2020.

The NRC staff and its contractor reviewed the transcripts from the public meetings and all
written materials received during the public comment period. All comments were considered. In
June 2021, the NRC issued the scoping summary report (NRC 2021a). In accordance with

10 CFR 51.29(b), this report has been made publicly available at the NRC’s Public Document
Room, located at One White Flint North, 11555 Rockville Pike, Rockville, Maryland 20852, or
from ADAMS. The ADAMS Public Electronic Reading Room is accessible through the NRC'’s
public website, www.nrc.gov. The NRC also forwarded the scoping summary report to State and
Tribal officials (NRC 2021b).
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A.2 Public Comments Received on the Draft LR GEIS and Proposed Rule
Package

The NRC distributed the draft Generic Environmental Impact Statement for License Renewal of
Nuclear Plants, Draft Report for Comment (NUREG-1437, Revision 2, referred to as the draft
LR GEIS) (NRC 2023a), associated guidance, and the associated proposed rulemaking
package amending the NRC regulations in 10 CFR Part 51 (88 FR 13329), to Federal, State,
and local government agencies; Indian Tribes; environmental interest groups; and members of
the public who requested copies of the draft. As part of the process to solicit public comments
on the proposed rule package, the NRC:

¢ established a public website to consolidate pertinent rulemaking information, that included
links to documents in the proposed rule package, information related to submitting public
comments, related Commission correspondence, rulemaking schedules and milestones,
public meeting information and transcripts, and other supporting documentation;

o distributed notice of availability of the draft LR GEIS and proposed rule to members of the
public and environmental interest groups, Indian Tribes, and Federal, State, and local
agencies;

¢ published the proposed rule, draft LR GEIS, and associated guidance for public comment in
the Federal Register (88 FR 13329);

¢ issued press releases and social media posts regarding the issuance of the draft LR GEIS,
associated guidance, and proposed rule;

¢ issued a Federal Register notice (88 FR 14958) notifying the public of six public meetings to
receive comments on the draft LR GEIS and proposed rule;

¢ announced and conducted hybrid (in-person with virtual attendance option) public meetings in
(1) Rockville, Maryland, on March 16, 2023 (two sessions); (2) Naperville, lllinois, on March
28, 2023; (3) Westlake, Texas, on March 30, 2023; (4) King of Prussia, Pennsylvania, on
April 4, 2023; and (5) Decatur, Georgia, on April 6, 2023, to receive public comments on the
draft LR GEIS and proposed rulemaking;

¢ issued press releases, social media posts announcing the public meetings, and instructions
on how to comment on the draft LR GEIS; and

¢ conducted an informational meeting with federally recognized Tribes on April 19, 2023, to
provide an overview of the proposed rule and draft LR GEIS and afford Tribal representatives
an opportunity to discuss the rule with NRC staff.

Approximately 220 people attended the meetings, either in person or virtually. During the public
comment period, the NRC received a total of 44 unique and technically complex comment
submissions, which the NRC posted on the Federal Rulemaking website (Regulations.gov), in
addition to comments received during the six public meetings.* During the comment period,
1,839 individuals submitted a campaign letter sponsored by the Nuclear Information and
Resource Service. The NRC reviewed public meeting transcripts, comment letters, emails, and
other comment documents, which have been incorporated by reference in this LR GEIS. The
comment documents are also available online in ADAMS and on the Federal rulemaking
website (Requlations.gov), under Docket ID NRC-2018-0296.

1 The NRC received 1,889 comment document submissions on the proposed rule package and
supporting documents. A comment submission contains one or more comments. The NRC identified and
responded to 659 unique comments in the submissions.
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Table A.2-1 identifies the individuals that provided comments during the comment period,
including the commenter’s affiliation (if available), corresponding ADAMS Accession number for
the comment document, and comment document identification number.

Many individuals submitted a generic campaign letter sponsored by the Nuclear Information
Resource Service and were considered as Correspondence ID 20 (see Table A.2-1). Copies of
the form letters can be found in ADAMS (Accession Nos. ML23135A775, ML23135A776,
ML23135A777, and ML23135A779).

The NRC categorized and consolidated specific comments according to topic or subject matter
(see Table A.2-2). Comments expressing similar concerns were grouped to capture the
common issues. Some comment submissions contained attachments that provided
supplemental reference material. The NRC staff acknowledges the receipt of supplemental
material, which was reviewed and considered in developing responses to comments.
Comments fall into one of the following general groups:

¢ Comments that were actually questions and introduced no new information.

o Comments that were related to support of or opposition to renewing nuclear power plant
operating licenses, opposed to nuclear power in general, or made general statements about
the license renewal process. These comments may make only a general statement regarding
environmental impact issues. In addition, they provide no new information and/or do not
pertain to 10 CFR Part 51.

¢ Comments about an environmental issue in the draft LR GEIS that provide no new
information that would require evaluation during the review.

e Comments about an environmental issue in the draft LR GEIS that provide new information
that would require evaluation during the review.

¢ Comments that raise an environmental issue that was not addressed in the draft LR GEIS.
¢ Comments regarding alternatives to the proposed action or nuclear power.

o Comments outside the regulatory scope of license renewal (not related to 10 CFR Part 51).

The following pages and sections reproduce the substantive comments, suggestions, and/or
guestions received on the proposed rule package. Comments of a general or non-substantive
nature as well as comments determined to be outside the scope of this LR GEIS and
rulemaking are also included. This is followed by the NRC’s responses to the comments. The
NRC endeavored to reproduce the comment text as submitted and received (retaining any
notations, subheadings, underlining, or emphasis in the original submittal) without editing,
except for changes in line spacing and removal of italics to improve readability. In addition, while
new or substantially revised text is marked with a change bar (vertical line) elsewhere in this
LR GEIS, this convention is not used in this Appendix A.2 to further improve readability and
because the content of this appendix is new. Parenthetical numbers after each comment block
refer to the commenter identification and the comment number. Comments can be tracked to
the commenter and the source document through the Commenter and Correspondence ID
information listed in Table A.2-1.
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Table A.2-1 Individuals Providing Comments on the Proposed Rule Package

Comment Source and Correspondence
Commenter Affiliation (if stated) Document ID ID
Anonymous, Regulations.gov (ML23096A070) 5
Anonymous
Arnold, Richard Tribal Radioactive Letter (ML23136A560) 35
Materials
Transportation
Committee
Belisle, Mavis Meeting Transcript (ML23107A243) 9-4
Bilz, Reed Email (ML23080A061) 2
Boudart, Jan Nuclear Energy Meeting Transcript (ML23107A242) 8-4
Information Service
Burnham, Lon Citizens for Fair Utility Meeting Transcript (ML23107A243) 9-3
Regulation
Burnham, Lon Citizens for Fair Utility Meeting Transcript (ML23107A243) 9-8
Regulation
Cameron, Chip Prairie Island Indian Meeting Transcript (ML23082A151) 3-1
Community
Carson, Jonathan Regulations.gov (ML23100A025) 6
Casals, Rafael Town of Cutler Bay, Email (ML23123A406) 26
FL
Cassiere, Daniel Letter (ML23136A563) 40
Cockerell, LaVonne Meeting Transcript (ML23107A243) 9-2
Collins, Charlotte Meeting Transcript (ML23107A243) 9-5
Curran, Diane Harmon, Curran, Letter (ML23123A410) 27
Spielberg &
Eisenberg, LLP,
Counsel to San Luis
Obispo Mothers for
Peace
Curran, Diane Harmon, Curran, Letter (ML23123A411) 24
Spielberg &
Eisenberg, LLP,
Counsel to Beyond
Nuclear and Sierra
Club
Curran, Diane Harmon, Curran, Letter (ML23139A275) [duplicate 24
Spielberg & submittal with errata]
Eisenberg, LLP,
Counsel to Beyond
Nuclear and Sierra
Club
Devoe, Anthony Regulations.gov (ML23136A562) 41
Evgeniadis, Ted Lower Susquehanna  Letter (ML23123A405) 25
Riverkeeper
Association
Fettus, Geoffrey Natural Resources Email (ML23124A112) 32
Defense Council
Francis, Meshelle Regulations.gov (ML23100A025) 6
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Comment Source and Correspondence
Commenter Affiliation (if stated) Document ID ID
Frankl, Harrison Regulations.gov (ML23100A025) 6
Gallagher, Michael Regulations.gov (ML23117A137) 12
Gosslee, Susybelle Email (ML23122A313) 21
Gosslee, Susybelle Meeting Transcript (ML23107A243) 9-6
Gosslee, Susybelle Meeting Transcript (ML23107A243) 9-7
Gunter, Paul Beyond Nuclear Meeting Transcript (ML23082A152) 4-1
Gunter, Paul Beyond Nuclear Meeting Transcript (ML23082A152) 4-4
Hadden, Karen Sustainable Energy & Email (ML23122A116) 18
Economic
Development Coalition
Halpin, Beki Meeting Transcript (ML23107A243) 9-9
Hernandez, Laurie Tribal Radioactive Letter (ML23136A560) 35
Materials
Transportation
Committee
Hutar, J Jeremy Regulations.gov (ML23143A256) 45
Johnson, Johnny Prairie Island Indian Letter (ML23117A164) 14
Community
Judson, Timothy Nuclear Information Email (ML23124A113) 29
and Resource Service
Judson, Timothy Regulations.gov (ML23135A775) 20
Kaegi, Glen Constellation Energy  Letter (ML23136A561) 34
Generation, LLC
Kirby, Laurence Regulations.gov (ML23143A257) 46
Kraft, David Nuclear Energy Meeting Transcript (ML23107A242) 8-1
Information Service
Kraft, David Nuclear Energy Meeting Transcript (ML23107A242) 8-3
Information Service
Lee, Gary Regulations.gov (ML23143A255) 44
Littleton, Brian U.S. Environmental Meeting Transcript (ML23082A151) 3-3
Protection Agency
Lloveras, Leigh The Breakthrough Letter (ML23136A559) 38
Anne Institute
Luse, Jeff Meeting Transcript (ML23107A244) 10-1
Luse, Jeff Generation Atomic Regulations.gov (ML23142A170) 16
Magnuson, Brian Meeting Transcript (ML23107A242) 8-2
Magnuson, Brian Regulations.gov (ML23123A408) 33
Magnuson, Brian Regulations.gov (ML23123A409) 33
Magnuson, Brian Regulations.gov (ML23139A187) 43
Mattern, Janet Meeting Transcript (ML23107A243) 9-1
McCorry, Kathy South County Regulations.gov (ML23136A558) 39
Chambers of
Commerce
McReynolds, Clif Regulations.gov (ML23100A025) 6
Ramsay, Rebecca Email (ML23124A114) 28
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Comment Source and Correspondence
Commenter Affiliation (if stated) Document ID ID

Ray, Thomas Duke Energy Letter (ML21322A311) 23

Rayfield, Bettina Virginia Department of Letter (ML23107A241) 11
Environmental Quality

Reiser, Caroline Natural Resources Email (ML23075A106) 1
Defense Council

Reiser, Caroline Natural Resources Email (ML23124A112) 32
Defense Council

Reynolds, Laura Everglades Coalition  Email (ML23123A412) 36

Rippingille, Bonnie Ocean Reef Email (ML23130A393) 37
Community
Association

Rippingille, Bonnie Ocean Reef Email (ML23130A088) 37
Community
Association

Rippingille, Bonnie Ocean Reef Regulations.gov (ML23136B032) 17
Community
Association

Rippingille, Bonnie Ocean Reef Regulations.gov (ML23136B033) 42
Community
Association

Rippingille, Bonnie Ocean Reef Regulations.gov (ML23143A258) 17
Community
Association

Rizo, Britsy Regulations.gov (ML23100A025) 6

Schoedinger, Key Largo Utility Regulations.gov (ML23117A138) 13

Steven Corporation

Silverstein, Rachel Miami Waterkeeper Letter (ML23123A404) 31

Spadafina, Lisa Miami-Dade County Letter (ML23124A361) 30
Division of
Environmental
Resources
Management

Stein, Adam The Breakthrough Meeting Transcript (ML23082A152) 4-2
Institute

Stoddard, Philip Florida International Email (ML23100A026) 7
University

Strand, Dianne Florida Power & Light Letter (ML23122A312) 22
Company

Titus, Brett Nuclear Energy Meeting Transcript (ML23082A152) 4-3
Institute

Titus, Brett Nuclear Energy Meeting Transcript (ML23082A152) 4-5
Institute

Tomiak, Robert U.S. Environmental Letter (ML23118A308) 15
Protection Agency

Uhle, Jennifer Nuclear Energy Letter (ML23123A407) 19
Institute

Westra, Heather Prairie Island Indian Meeting Transcript (ML23082A151) 3-2
Community
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Table A.2-2 Commenter Categories

A21

A.2.2

A.2.3

A.2.4

A.2.5

A.2.6

A.2.7

A.2.8

A.2.9

A.2.10
A.2.11
A.2.12
A.2.13
A.2.14
A.2.15
A.2.16
A.2.17
A.2.18
A.2.19
A.2.20
A.2.21
A.2.22
A.2.23
A.2.24
A.2.25
A.2.26
A.2.27
A.2.28
A.2.29
A.2.30
A.2.31
A.2.32
A.2.33
A.2.34
A.2.35
A.2.36
A.2.37

Meteorology, Air Quality, and Noise

Geologic Environment

Water Resources: Surface Water Resources

Water Resources: Groundwater Resources

Ecological Resources: Terrestrial Resources

Ecological Resources: Aquatic Resources

Ecological Resources: Federally Protected Ecological Resources

Historic and Cultural Resources

Socioeconomics

Human Health: Radiological

Human Health: Nonradiological

Environmental Justice

Postulated Accidents and Severe Accident Mitigation Alternatives (SAMA)
Waste Management: Radioactive Waste Including Spent Nuclear Fuel
Waste Management: Nonradiological Waste

Greenhouse Gas Emissions and Climate Change

Cumulative Effects

Uranium Fuel Cycle

Termination of Plant Operations and Decommissioning

Alternatives: Alternative Energy Sources

Alternatives: No Action Alternative

Alternatives: Plant System Design and Mitigation

General Environmental Concerns

NEPA Process

License Renewal Process and Rulemaking

Public Participation

Comments Opposing the Commission’s Consideration of Beyond One Term of SLR
General Opposition: LR GEIS, Rulemaking, or License Renewal
Comments Supporting the Commission’s Consideration of Beyond One Term of SLR
Comments Concerning General Support: LR GEIS, Rulemaking, or License Renewal
Out of Scope: Energy Cost or Need for Power

Out of Scope: Emergency Preparedness

Out of Scope: Nuclear Plant Safety

Out of Scope: Security and Terrorism

Out of Scope: Plant-Specific Issues

Out of Scope: Other

Miscellaneous Issues
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A21 Meteorology, Air Quality, and Noise
Comment: b. Air Quality

The Draft GEIS acknowledges that air emissions will be site specific and therefore its conclusion
that air emissions can be Category 1 is wrong.5? The Draft GEIS states that:

¢ "[S]pecial permit conditions may be applicable under various regulatory jurisdictions for
facilities located in EPA designated nonattainment areas.">®

¢ "The degree of impacts would depend on a number of factors, such as the size of the
particles, the steam condenser flow rate or throughput, and the type and height of the
cooling tower."5

¢ "The magnitude of drift-related PM10 and PM2.5 emissions from wet towers depends on
several conditions and parameters, such as the makeup water composition, concentrations
of TDS (organic matter, biocides, corrosion inhibitors, sodium chloride), steam condenser
flow rate, drift eliminator efficiency, number of cooling towers/cells, and annual hours of
operation. In comparison, drift emissions from cooling tower systems using seawater
are over 7 times greater than those from systems supplied with freshwater makeup feeds, if
everything else is held constant.">®

¢ "The NRC staff determined that the estimated increase in particulate emissions would
exceed the New Jersey Department of Environmental Protection's (NJDEP's) regulatory
maximum hourly emission limit of 30 Ib/hr 11 (13.6 kg/hr) for particulates."%® And in fact, the
NJDEP only issued the air permit with a variance to the plant's air operating permit with an
hourly emission rate of 42 Ib/hr.5” The Draft GEIS concludes that "although there is the
potential for some air quality impacts to occur as a result of equipment and cooling tower
operations, as in the case with Hope Creek, the impacts have been small.">8

¢ "Because the drift droplets generally contain the same chemical impurities (primarily
dissolved solids) as those in the cooling water circulating through the tower, these impurities
wind up in the drift that escapes the tower.">®

52 We also note that the EPA agrees that there are site-specific aspects of air quality impacts
requiring the issue be Category 2.

Comment from U.S. EPA, Robert Tomiak, Director, Office of Federal Activities to Jennifer Davis
U.S. Nuclear Regulatory Commission, Office of Nuclear Material Safety and Safeguards (Apr.
27, 2023) (ADAMS Accession No. ML23118A308).

53 Draft GEIS at 3-31.

54 Draft GEIS at 3-31.

55 Draft GEIS at 3-31 (emphasis added).

56 Draft GEIS at 3-32.

57 Draft GEIS at 3-32.

58 Draft GEIS at 4-12.

59 Draft GEIS at 3-31. (32-4-3 [Reiser, Caroline])

Comment: As the Draft GEIS explains,®° the 1996 GEIS concluded that air quality was a
Category 2 issue because, while impacts were expected to be small for most plants, certain
emissions could be cause for concern "at locations in or near nonattainment or maintenance
areas."%! The 2013 GEIS continued with the same conclusion, that impacts "would be small for
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most plants, but could be cause for concern at plants located in or near air quality
nonattainment or maintenance areas."®? Contrary to this acknowledgement, the 2013 GEIS
concluded that air quality could be moved to a Category 1 issue because the impacts would be
small for all plants. This follows the same pattern throughout the Draft GEIS--that so long as
impacts would be small, the fact that the environmental impacts themselves might be different
does not matter. The NRC moved Air Quality to Category 1 by arbitrarily and capriciously
disregarding the first requirement in its test to determine whether an issue can be analyzed
generically.

60 Draft GEIS at 4-14.
61 Draft GEIS at B-5.
622013 GEIS at 4-18. (32-5-1 [Reiser, Caroline])

Comment: Air emissions from nuclear power plants include conventional pollutants from the
combustion of fuels like diesel in various engines (including emergency engines) as well as
radiological contaminants. Air quality impacts also include the effects of transmission lines and
their effects including electromagnetic radiation on exposed populations.

(32-10-7 [Reiser, Caroline])

Comment: F. Air Quality Issues

In addition to the improper or lack of support for the Category 1 classification for surface water
impacts, the proposed Revision 2 to NUREG-1437 similarly misclassifies air quality issues as
Category 1 impacts without foundation. As | have noted prior, air quality impacts around the
plant are intimately dependent on the population in the area of the plant.'4

14 This is in distinction to surface water impacts which can adversely affect populations
significantly further from a plant when, for example, that population is dependent on its potable
or other water needs downstream from the discharge of a plant into a river.

F1. Air Quality Impacts

The proposed Revision 2 to NUREG-1437 addresses two types of air quality impacts during the
initial or subsequent license renewal for a plant:

e air quality impacts - this issue encompasses impacts of continued operations and
refurbishment activities on air quality, including nonattainment or maintenance area
conformity; and

¢ air quality effects of transmission lines.
These are discussed in Section 4.3 of the proposed Revision 2 to NUREG-1437.
| note that the issue of radiological impacts (as opposed to the more common air pollutants such
as NOy, SO, PM1o/PM25, CO, etc.) are not discussed at all in the proposed Revision 2 to
NUREG-1437. (32-15-2 [Reiser, Caroline])

Comment: F2. Population Growth and Air Quality Impacts

There is little discussion about how population growth near the plants would be adversely
impacted by continued operation of the plants into future decades upon license renewal. In this
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discussion, | am speaking to overall population growth and not just specific sub-populations that
would be studies as part of an Environmental Justice analysis.

As noted, in addition to conventional air pollutants such as NOy, SOz, PM1o/PM25, CO, etc. from
diesel engines located at nuclear power plants and also emissions of these pollutants from any
construction activities, nuclear power plants do produce gaseous and liquid effluents containing
radiological contaminants.

In fact, all plants conduct some monitoring at specified monitors for air-borne radiological
contaminants as noted in their respective annual environmental reports available on NRC's
website. The nature and extent of these air impacts will change as the population changes near
a specific plant. This must be a site-by-site analysis since the population growth and its spatial
distribution is a site-by-site feature. Classifying air quality impacts as Category 1, as the
proposed Revision 2 to NUREG-1437 does, therefore completely misses the mark since the
site-specific radiological impacts due to population growth cannot be addressed generically. A
Category 2 analysis would focus on the need for additional monitors guided by past population
growth as well as future potential population growth - and possibly mitigation monitors
depending on the monitored levels. Since the locations of the monitors are the only means to
determine if the airborne radiological impacts are within acceptable limits, a Category 2 analysis
is critical.

The same logic also applies for non-radiological air quality impacts, such as the emissions of
traditional pollutants such as NOy, SO2, PM1o/PM. 5, CO, and hazardous air pollutants such as
diesel particulate matter etc. from emergency diesel engines. The impacts of these pollutants
depend on the local meteorological data which drive their dispersion into the nearby
communities and populations. Therefore they are also site-specific and a Category 1
classification is flawed and insufficient.

Finally, the same logic also affects the misclassification of transmission line impacts as
Category 1. As the population near a plant increases, the same transmission line (assuming that
the license renewal does not further increase the capacity of the plant - in which case, that
alone is reason for rejecting a Category 1 analysis) impacts will affect more persons, and these
impacts can only be addressed in a Category 2 analysis. (32-15-3 [Reiser, Caroline])

Response: The NRC disagrees with the comment that air quality impacts should be a
Category 2 issue. The NRC has stated its methods and criteria for environmental issue
identification, categorization, and definitions in Section 1.5 of this LR GEIS as well as in the
footnotes to Table B-1 in Appendix B to Subpart A of 10 CFR Part 51, as revised pursuant to
this final rule.

Section 4.3.1.1.1 of the LR GEIS discusses the technical basis for concluding that air quality
impacts are a Category 1 issue. NRC’s update of the LR GEIS included a review of changes to
applicable laws and regulations, new data in its possession, collective experience, and lessons
learned and knowledge gained from conducting environmental reviews for initial license renewal
(initial LR) and subsequent license renewal (SLR) since development of the 2013 LR GEIS.

The NRC staff did not identify any new information or situations that resulted in air quality
impacts that differed from what was concluded in the 2013 LR GEIS. As discussed in the
LR GEIS, onsite combustion sources at nuclear power plants are operated infrequently and for
short periods of time, and quantified annual air emissions are minor. Similarly, emissions from
cooling tower operations have not been found to noticeably alter or destabilize air quality. The
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LR GEIS also discusses that the findings from license renewal supplemental environmental
impact statements published since 2013 have shown that quantified air emissions from
refurbishment activities have not been significant because of the small size of land disturbed,
short duration of activities, and small number of workers. Furthermore, air pollutant emissions
associated with nuclear plant operations and any refurbishment activities are subject to
applicable State and Federal permitting requirements under the Clean Air Act, or applicable
exemptions. The NRC has concluded that air quality impacts are SMALL, that impacts have
been found to be the same or similar at all plant sites, and that mitigation measures are not
warranted. Therefore, a generic, Category 1 grouping is appropriate. Furthermore, as part of a
plant-specific environmental review, the NRC staff will determine whether there is any new and
significant information that was not considered in the LR GEIS for Category 1 issues. Thus,
even though an issue is designated as a Category 1 issue, mechanisms are in place to conduct
a full plant-specific review if new and significant information is identified.

The NRC disagrees with the comment that the impacts of continued nuclear plant operations on
air quality are dependent on population size in the vicinity of the plant site. The effects of
continued operations of the plant on air quality do not change with population size and are
dependent on emission sources and air emissions. Such emissions are regulated in accordance
with applicable State or local operating permits to ensure compliance with air quality standards.
Section 4.3.1.1.1 of the LR GEIS discusses emissions sources and air pollutant emissions.

The NRC also disagrees that it has omitted consideration of radiological air quality impacts in
the LR GEIS. Radiological impacts are discussed in Section 4.9.1.1.1 of the LR GEIS. Radiation
doses to members of the public from current operations of nuclear power plants were examined
in the 1996 and 2013 LR GEIS and in this revised LR GEIS from a variety of perspectives (e.g.,
releases of radioactive gaseous and liquid effluents, radiation from radioactive waste storage
buildings, radiological impacts from refueling and maintenance activities), and the impacts were
found to be within dose standards specified in NRC regulations in 10 CFR Part 20 and
Appendix | of 10 CFR Part 50, as well as the U.S. Environmental Protection Agency (EPA)
regulations in 40 CFR Part 190. As stated in Section 1.5.2.3 of this LR GEIS, for the purposes of
assessing radiological impacts, the Commission has concluded that the impacts that do not
exceed permissible levels in the Commission’s regulations are considered SMALL. No aspect of
future operation or refurbishment associated with license renewal has been identified that would
substantially alter this situation. The NRC expects its licensees to continue to comply with its
radiation protection standards at all times, including during any extended period of operation
resulting from license renewal. No changes were made in the LR GEIS, final rule, or guidance
as a result of these comments.

Comment: 1. Section/Page 3.2 Air Quality 21, Comment/Recommendation: NEI supports the
change to the applicant providing 5 years of meteorological data versus the prior 30 year
requirement. This is a good example of regulatory efficiency. (19-2-8 [Uhle, Jennifer])

Response: The NRC acknowledges the comment. No changes were made in the LR GEIS,
final rule, or guidance as a result of this comment.

Comment: 2. Section/Page 3.2 Air Quality 21, Comment/Recommendation: New information
request was added: "Estimate fugitive dust emissions generated during ground-disturbing
activities." This information is not required for some state permitting agencies, therefore this
request appears to go above and beyond state Clean Air Act regulatory requirements.
(19-2-9 [Uhle, Jennifer])
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Response: The NRC disagrees with this comment. As stated in Section 3.2 of Regulatory
Guide 4.2, Supplement 1, Revision 2 (NRC 2024a), the requested information is needed to
facilitate NRC’s conformity analysis, if applicable, in accordance with 40 CFR Part 93. On

April 5, 2010, the EPA issued its 40 CFR Part 51 and 93 revisions to the General Conformity
Regulations in the Federal Register (75 FR 17254). The General conformity rule was
established under the Clean Air Act (Section 176(c)(4)). General conformity requires Federal
Agencies to ensure that a proposed Federal action, such as reactor license renewal, in air
quality nonattainment or maintenance areas conforms to the applicable State Implementation
Plan. A conformity analysis must be completed before the action is taken, as stated in

Section 4.3.1.1.1 of this LR GEIS. If a conformity analysis is required, the total direct and
indirect emissions of the proposed action must be quantified, including fugitive dust. Therefore,
this information request is consistent with the Clean Air Act General Conformity requirements.
Furthermore, fugitive emissions, including those generated from ground-disturbing activities, are
included in Title V permit requirements, as described in 40 CFR Part 70 and 40 CFR Part 71.
No changes were made in the LR GEIS, final rule, or guidance as a result of this comment.

Comment: 4. Section/Page 3.3 Noise 22, Comment/Recommendation: The following statement
appears to have been added: "The applicant should also identify and discuss primary offsite
generating sources in the vicinity of the power plant site." What is the sound threshold to
determine a "primary" noise generating source that is offsite? (19-2-11 [Uhle, Jennifer])

Response: The NRC acknowledges the comment. The NRC understands the comment
requests clarification about what sound level threshold constitutes a primary offsite noise
generating source, which is discussed in Section 3.3 of Regulatory Guide 4.2, Supplement 1,
Revision 2 (NRC 2024a). As discussed in the LR GEIS, there are no Federal regulations for
public exposures to noise. The purpose of the language added in Section 3.3 of the Regulatory
Guide regarding primary offsite generating sources is for the applicant to describe in its
environmental report the main offsite sources that contribute to noise in the vicinity of the plant
site in order to characterize the affected noise environment. A sound level threshold does not
need to be met for the requested information to be included in the environmental report. No
changes were made in the LR GEIS, final rule, or guidance as result of this comment.

Comment: The Draft GEIS identifies air quality as a generic issue common to all plants
(Category 1 issue) that is addressed by the Generic EIS (GEIS). While this may be appropriate
for general impacts to air quality, the GEIS also attempts to address General Conformity as a
Category 1 (generic to all plants) issue.

We appreciate the narrative of the requirements of General Conformity and prior analysis as
they relate to some of the de minimis rates listed in 40 C.F.R. § 93.153(b) (page 4-12 through
4-14). However, the discussion in the GEIS is not sufficient to meet the requirements of General
Conformity that will need to be met when an action is taken that results in emissions in a
nonattainment or maintenance area. The requirements of General Conformity depend on the
time and place of the emission generating activity as well as the current designation status of
the area in which emissions will occur, which cannot be predicted at this time. Additionally, there
are activities which may be presumed to conform, or that are exempt, which may be specific to
the actions that are necessary during specific plant LR and SLR. Therefore, we reiterate that
General Conformity is a case specific requirement (Category 2 issue). While General
Conformity and NEPA are interrelated, the requirements of General Conformity cannot be met
with the discussion of potential impacts in the GEIS.
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*EPA recommends addressing General Conformity as a Category 2 consideration, specific to
the plant license renewal (LR) or subsequent license renewal (SLR) if there are emission
generating activities within a nonattainment or maintenance area at the time of the action.
(15-6 [Tomiak, Robert])

Response: The NRC acknowledges the comment, and clarifies the distinction between the
generic treatment of air quality impacts and conformity determinations. The NRC does not
intend for the discussion in Section 4.3.1.1.1 of this LR GEIS to address General Conformity
requirements. As discussed in Section 4.3.1.1.1 of the LR GEIS, if applicable, a conformity
analysis must be completed before the proposed action is taken. The Category 1 issue, “Air
quality impacts,” in the LR GEIS does not exempt the NRC from the General Conformity
requirements of the Clean Air Act. Regardless of the LR GEIS concluding that the issue, “Air
quality impacts,” is a generic issue, if a nuclear power plant is located in a designated
nonattainment or maintenance area, the NRC must ensure that the proposed action (license
renewal) is in accordance with the General Conformity regulations. If a conformity analysis is
required, this will be documented in the plant-specific supplement to the LR GEIS. Section 3.3.3
of NUREG-1555, Supplement 1, Revision 2 (NRC 2024b) provides guidance to NRC staff on
the steps that should be taken if a conformity determination needs to be performed and
documented in the plant-specific supplement to the LR GEIS. In response to this comment,
Section 4.3.1.1.1 of the LR GEIS has been updated to explicitly state that if license renewal will
result in an increase in air emissions and the site is located in a designated attainment or
maintenance area, a conformity determination will be conducted by the NRC and documented in
the plant-specific supplement to the LR GEIS.

Comment: 3. Section/Page 3.3 Noise 22, Comment/Recommendation: Provide clarification on
the following statement, "indicate their distance to the nearest site boundary and noise-sensitive
receptors.” Clarify whether the noise-sensitive receptors are only the "nearest” noise-sensitive
receptors or whether the requirement is for "all noise-sensitive receptors in the vicinity."
(19-2-10 [Uhle, Jennifer])

Response: The NRC agrees with the comment. The NRC revised Section 3.3 in Regulatory
Guide 4.2, Supplement 1, Revision 2 (NRC 2024a) so that the statement now reads “...and
indicate their distance to the nearest site boundary and nearest noise-sensitive receptor.”

A.2.2 Geologic Environment
Comment: (v) Geologic Environment

(8) Geology and soils - 1. Definitely site-specific (2). For example, the karst limestone substrate
at Turkey Point has high horizontal transmissivity and significant vertical transmissivity. The
research and understanding of the interaction of surface waters and "geology and soils" has
indeed changed significantly between renewal applications and varies significantly between
sites. (7-3 [Stoddard, Philip])

Comment: Geologic Environment; Geology and soils: This is a unique and site specific
environmental consideration at the Turkey Point plant. For example, the CCS is carved into
ooliticlimestone and the porous nature of the limestone allows water to move freely in all
directions. (26-2 [Casals, Rafael])
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Comment: The draft document claims that impacts of continued operations and refurbishment
activities on geology and soils would be SMALL for all nuclear plants and would not change
appreciably during the license renewal term.

This is a site-specific issue and an incorrect assumption based on the unique geologic features
beneath the Turkey Point Power Plant. The geologic structure in south Florida is unique in that it
consists of highly transmissive karst features. Karst formations consist of soluble limestone
which can change over time due to water flow through the ground. It is now understood that
there is significant movement of groundwater as a result of the operations at Turkey Point
Power Plant and the Cooling Canal System (CCS). The cumulative effects of groundwater
movement underneath the plant and the CCS is not entirely understood, and the initial licensing
review was based on the assumption that these were only minor impacts. It is reasonable to
assume that changes in the geologic formations underneath and adjacent to Turkey Point
Power Plant as a result of operations at the plant have occurred. This is evidenced by water
quality standard exceedances in adjacent water bodies including the L-31E canal, which
appears to be influenced by the hypersaline plume underneath Turkey Point Power Plant.

(30-2 [Spadafina, Lisa])

Comment: Geologic Environment; Geology and soils: This is a unique and site-specific
environmental consideration at the Turkey Point plant. For example, the CCS is carved into
oolitic limestone and the porous nature of the limestone allows water to move freely in all
directions. Research and understanding of the interaction of the CCS water budget and
connectivity with the model lands region, L-31 E, and surrounding Biscayne National Park
should be considered an important site-specific review. (36-2 [Reynolds, Laura])

Response: The NRC agrees in part and disagrees in part with the comments. The NRC agrees
that the geology and soil characteristics of each operating nuclear power plant are unique. The
NRC expects that a licensee would consider site-specific conditions when mitigating any
impacts on geologic and soil resources from refurbishment activities (e.g., the breakwater
construction at the Point Beach plant described in Section 4.4.1.1 of this LR GEIS). The NRC
also understands this comment to mean that the Category 1 “Geology and soils” issue
considered in this LR GEIS and rulemaking should be a Category 2 issue and not a Category 1
issue. The NRC disagrees with this suggestion. As described in Section 4.4.1.1 of this LR GEIS,
the scope of the issue “Geology and soils” is limited to consideration of potential impacts on
geologic and soil resources from continued operations and refurbishment activities such as saoil
disturbance, excavation and disturbance of subsurface materials including bedrock, and the use
of geologic resources for refurbishment-related projects. Continued operations and maintenance
activities within the scope of this issue include replacing or adding buildings, roads, parking lots,
and belowground and aboveground utility structures. The NRC did not identify any significant
impacts of this nature from continued operations and refurbishment activities in its review of
plant-specific environmental reviews conducted to date. The NRC concluded that such impacts
would be SMALL for all nuclear plants and therefore made a generic determination.

The NRC also disagrees with the comments that reference the characteristics of the bedrock
beneath the Turkey Point plant, which involve the movement of groundwater as the rationale for
why the Category 1 issue “Geology and soils” should be a Category 2 issue. The hydrogeologic
characteristics and interactions cited in the comments affect site water resources (surface water
and groundwater) rather than constituting impacts on geologic and soil resources within the
scope of the Category 1 issue “Geology and soils,” as described in Section 4.4.1.1 of this

LR GEIS and summarized above. Separately, however, the NRC has evaluated the issues of
“Groundwater use conflicts (plants that withdraw more than 100 gallons per minute [gpm])” and
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“Groundwater quality degradation (plants with cooling ponds)” as Category 2 issues in this

LR GEIS (see Sections 4.5.1.2.3 and 4.5.1.2.6 of this LR GEIS). The NRC specifically
considered new information identified during the SLR environmental review for Turkey Point
Nuclear Generating Units 3 and 4 (NRC 2019a) in its analysis of these issues. No changes were
made in the LR GEIS, final rule, or guidance as a result of these comments.

Comment: Did the analysis incorporate the latest updated seismological and geological
assessments of nuclear power plants around the country?

Because, previously, there was --1 won't call it a scandal, but it was revealed that very little had
been done to revise the geology in the seismic analysis at reactor sites until fairly recently,
which went all the way back to, like, the 1970s.

So, | want to know if this current analysis that took place incorporates the latest geological
assessments for the reactor sites. (8-1-2 [Kraft, David])

Response: The NRC acknowledges the comment and understands the comment to request
whether the NRC has considered the latest information regarding seismic hazards around
operating nuclear power plants. The seismic setting of U.S. nuclear power plants described in
Section 3.4 of this LR GEIS was based on the most recent seismic hazard mapping from the
U.S. Geological Survey. In addition, the seismic hazard at operating plants was evaluated using
updated information in response to the NRC Near-Term Task Force Recommendation 2.1, as
described in NRC reference (NRC 2021c) of this LR GEIS. Separate from the NRC’s license
renewal process, the NRC requires all licensees to take into account changes in seismic hazard
in order to maintain safe operating conditions at all nuclear power plants. When new seismic
hazard information becomes available, the NRC evaluates the new information to determine
whether any changes are needed at existing plants. No changes were made in the LR GEIS,
final rule, or guidance as a result of this comment.

Comment: And because of the concern of the seismic activity in the Comanche Peak area |
found this map. It's dated 2018. So then | went and looked at the other maps and thought, well,
this one is 2021, the farmland in the United States probably is the same, even though we're
losing farmland because of global warming. And this one is 2022. So I'm wondering why this
map, at the last meeting in Glen Rose you were giving, | think there were 28 seismic activities
that had occurred around this plant. Which is a concern. | don't know who that material was
given to, but have you, can you update this to include the fracking things? Put an insert, send
me an insert? Because | think this is, it's not accurate. | don't want you basing much off of this
because it doesn't show that there is a lot of seismic activity in Texas based on this chart. So |
guess the comment is, would you get more current seismic readings for the State of Texas?
(9-2-1 [Cockerell, LaVonne])

Comment: But a new one has been brought up. | remember in, well, most of my experiences
from environmental impact statements from the Department of Energy and around the Pantex
Plant in Amarillo. One of the things that | can remember very specifically, the most recent of
those saying, was that they did not have to analyze earthquake impacts because there was no
earthquake activity in the area. Which is true, it's a very flat area. It's not very likely that you
would have earthquakes there. But the problem is, considering fracking. They have very much
the same impact as earthquakes do. And fracking is very pronounced in most of Texas right
now because of oil extraction, or the gas extraction.
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| have had, when I, again, when I lived in Amarillo | had pictures and mirrors fall from my walls
because of that activity. That seismic activity, and from what | understand of people living
around Comanche Peak, that same kind of seismic activity is taking place in that area from
fracking.

| really think it should be analyzed on its effects on Comanche Peak. That even though it seems
small, it may be enough over time to create damage to the system in the nuclear power plant.
And | would request that you consider that. (9-4-1 [Belisle, Mavis])

Comment: Also, we can give you the seismic, we can give you the seismic reports, but we can
also give you the charts of the wells to give you an idea of how many wells there are that are
close. (9-7-2 [Gosslee, Susybelle])

Response: The NRC agrees in part with the comments. The NRC agrees to the extent that it
should consider the latest seismic activity, including induced seismic activity, in the description
of the geologic environment in this LR GEIS, but disagrees that the NRC’s environmental
reviews should consider the effects of seismic events on operating nuclear power plants.
Section 3.4 of this LR GEIS describes the range of geologic and soil conditions at existing
nuclear power plant sites, as well as the range of possible geologic hazards including potential
seismic hazards. Figure 3.4-2 in the LR GEIS depicts the current predicted earthquake ground
motions based on the U.S. Geological Survey’s (USGS) 2018 National Seismic Hazard Model
(Petersen et al. 2020). While long-range seismic hazard models do not normally include the
contribution of induced seismicity (e.g., such as those generated by fluid injection associated
with oil and gas operations), Figure 3.4-2 includes the contribution of some induced
earthquakes as part of the underlying seismic model. Recent seismic activity, including the
occurrence of induced seismic events, is monitored and reported by the USGS
(https://www.usgs.gov/programs/earthquake-hazards). During the environmental review of a
license renewal application, the NRC reviews the USGS earthquake catalog for new and
significant information applicable to the description of the seismic setting of a nuclear power
plant site. Section 3.4 of the LR GEIS was revised to include a discussion of the NRC staff’s
consideration of recent seismic activity, including induced seismicity, as part of its preparation of
plant-specific supplements to the LR GEIS. As described in Section 3.4 of this LR GEIS,
however, changes in potential seismic hazards are not within the scope of the NRC'’s license
renewal environmental review (except, where appropriate, in the analysis of severe accidents).
Seismic design issues are considered during plant-specific safety reviews and are addressed on
an ongoing basis through the reactor oversight process and other NRC safety programs.

Comment: Geology and Soils. The Draft GEIS concludes that "[g]eologic and soil conditions at
all nuclear power plants and associated transmission lines have been well established during
the current licensing term. These conditions are expected to remain unchanged during the 20-
year license renewal (initial LR or SLR) term."*42 The NRC must consider the new and
significant information regarding ground settling at Davis-Bessie,'** which demonstrates how
geologic and soil conditions are not "well established" and can indeed continue to change
during LR or SLR.

142 Draft GEIS at 4-20.

143 NRC begins special inspection at Davis-Besse Nuclear Power Station (Apr. 25, 2023)
https://www.thenews- messenger.com/story/news/local/2023/04/25/nrc-begins-special-
inspection-at-davais-besse-nuclear-power- station/70150672007/. (32-9-5 [Reiser, Caroline])
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Response: The NRC agrees in part with the comment. The NRC agrees to the extent that it
should consider new and significant information within the scope of the Category 1 issue,
“Geology and soils,” and the NRC'’s license renewal environmental review, which is the focus of
this LR GEIS. The NRC disagrees that it should consider site-specific information concerning
ground settling at Davis-Besse. The Category 1 issue, “Geology and soils,” considers the
potential impacts on geologic and soil resources from continued operations and refurbishment
activities rather than the impacts of natural hazards, such as land subsidence, on nuclear power
plant infrastructure, as described in Section 4.4.1.1 of this LR GEIS. Specifically, changes in
geologic or soil conditions that affect safety are not within the scope of the NRC’s license
renewal environmental review. Issues such as ground settling that could affect plant safety are
considered during plant-specific safety reviews and are addressed on an ongoing basis through
the reactor oversight process and other NRC safety programs. If the NRC discovers an unsafe
condition, or that a licensee is not complying with its licensing basis, the NRC has the authority
to take whatever action is necessary to protect public health and safety. No changes were made
in the LR GEIS, final rule, or guidance in response to this comment.

A.2.3 Water Resources: Surface Water Resources

Comment: Among the critical issues identified in the policy is the under-allocation of surface
and groundwater. This is a category 1 issue meaning that actions to mitigate it can be taken
without further research. As a result of this, we believe that this needs more attention and
should be acted upon now. Since the policy applies to all plants across the country, regional
circumstances and water availability may differ significantly. It is of deep concern to us that the
under-allocation of all water resources should be taken into account in areas with unpredictable
water discharges, especially those in drought-prone regions with high variability in precipitation.
Both groundwater and surface water are different sources of water but are heavily reliant upon
each other. As stated in section 3.12.2.7, the policy acknowledges the higher temperatures in
the Southwest are increasing evaporation and decreasing snowpack, resulting in reduced water
availability. With less surface water leaching into the groundwater, these pools of claimable
water do not refill as fast. This is true for most of the regions in America, yet the power stations
still need a reliable source of water. The Palo Verde Generating Station in Phoenix, Arizona,
has successfully addressed this issue [water availability] by using wastewater from the city to
cool the plant, which provides power for 4 million people. Considering the high potential for
drought in our region, this innovative approach to water conservation is particularly crucial.
While this power plant is an extreme example it exhibits how different the conditions can be for
other plants across the US.

We propose that these issues pertaining to surface water use (Sections 4.5.1.1.8, 4.5.1.1.9) and
groundwater use (Sections 4.5.1.2.2, 4.5.1.2.3, 4.5.1.2.4) be raised to category 2. Category 2
would make issues with water rights be evaluated on a case-by-case basis. This would ensure
that all plants are using the best source for their cooling water and would allow power plants to
be built and operated in areas that have lower water availability. More people would potentially
have access to energy that does not emit greenhouse gasses, without having to sacrifice a
large amount of potable drinking water. This could help mitigate the negative climate changes
that greenhouse gases perpetuate.

As a whole, we feel that the consideration of regional circumstances is critical when
implementing policies related to water allocation and use. Natural resources and communities
can be adversely affected by this. By utilizing smart and sustainable approaches to water usage
like the Palo Verde Generating Station's use of wastewater, we can help mitigate these issues.
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We request that your agency considers these concerns while finalizing the EIS for license
renewals of nuclear plants. We believe that addressing these concerns will not only provide a
better understanding of the potential risks but also ensure that appropriate measures are taken
to minimize any adverse effects on the environment and public health.

(6-2 [Carson, Jonathan] [Francis, Meshelle] [Frankl, Harrison] [McReynolds, Clif] [Rizo, Britsy])

Response: The NRC agrees in part and disagrees in part with this comment. The NRC agrees
that water availability should be considered as part of the license renewal environmental review
process and that certain water availability issues should be considered on a plant-specific basis
(Category 2). However, the NRC disagrees that all five issues cited in the comment should be
Category 2 issues. The NRC has designated three water availability issues—“Surface water use
conflicts (plants with cooling ponds or cooling towers using makeup water from a river),”
“Groundwater use conflicts (plants that withdraw more than 100 gallons per minute [gpm]),” and
“Groundwater use conflicts (plants with closed-cycle cooling systems that withdraw makeup
water from a river)”—as Category 2 issues because the environmental impacts for these three
issues may vary among plant sites (see Sections 4.5.1.1.9, 4.5.1.2.3, and 4.5.1.2.4 in this

LR GEIS). However, the NRC has concluded that the remaining two issues cited in the
comment—*“Surface water use conflicts (plants with once-through cooling systems)” and
“Groundwater use conflicts (plants that withdraw less than 100 gallons per minute [gpm])™—are
properly designated as Category 1 issues. This is because the environmental impacts for these
two issues were found to be the same or similar at all plant sites based on previous license
renewal environmental reviews (see Sections 4.5.1.1.8 and 4.5.1.2.2 in this LR GEIS).
Category 1 (generic) issues are those that meet all of the following criteria: (1) the
environmental impacts associated with the issue have been determined to apply either to all
plants or, for some issues, to plants having a specific type of cooling system or other specified
plant or site characteristics; (2) a single significance level (i.e., SMALL, MODERATE, or
LARGE) has been assigned to the impacts (except for collective offsite radiological impacts of
spent nuclear fuel and from high-level waste disposal and offsite radiological impacts—
collective impacts from other than the disposal of spent fuel and high-level waste); and

(3) mitigation of adverse impacts associated with the issue has been considered in the analysis,
and it has been determined that additional plant-specific mitigation measures are not likely to be
sufficiently beneficial to warrant implementation. The NRC has stated its methods and criteria
for environmental issue identification, categorization, and definitions in Section 1.5 of this

LR GEIS as well as in the footnotes to Table B-1 in Appendix B to Subpart A of 10 CFR Part 51,
as revised pursuant to this final rule.

The designation of an issue as a Category 1 issue does not mean that potential impacts are not
considered. During preparation of plant-specific supplements to the LR GEIS, the NRC staff
considers changes in nuclear power plant operating parameters and new and potentially
significant information provided by the applicant or identified through public comments, or
resulting from the NRC’s due diligence in reviewing relevant information. Data are reviewed in
part for information that could change the conclusion in the LR GEIS with regard to an issue.
Thus, even though an issue is a Category 1 issue, mechanisms are in place to conduct a full
plant-specific review if new and significant information warrants such a review. No changes
were made in the LR GEIS, final rule, or guidance as a result of this comment.
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Comment: (vi) Surface Water Resources

(15) Discharge of biocides, sanitary wastes, and minor chemical spills. - 1. Is site specific

(2) because Turkey Point sits inside the boundaries of Biscayne National Park, any discharges
will have significant adverse effects on the environment. Sanitary wastes, for instance, are
loaded with pharmaceuticals, which concentrate in marine life (as per findings of Rehage lab,
FIU). (7-4 [Stoddard, Philip])

Comment: (18) Effects of dredging on surface water quality. - 1. Widening of US1 south of
Turkey Point produced significant algal blooms despite normal run-off controls. Significant
amounts of phosphate are locked up in the sediments and the local environment is phosphate
poor, so this area is unusually sensitive to phosphate release. (7-5 [Stoddard, Philip])

Response: The NRC disagrees with these comments to the extent that they suggest that
“Discharge of biocides, sanitary wastes, and minor chemical spills” and “Effects of dredging on
surface water quality” should be designated as Category 2 instead of Category 1 issues. The
NRC has concluded that the two issues are properly designated as Category 1 issues, because
the environmental impacts were found to be the same or similar at all plant sites (see

Sections 4.5.1.1.7 and 4.5.1.1.10 in this LR GEIS). Additionally, discharges to surface
waterbodies from operating reactors are monitored and controlled under National Pollutant
Discharge Elimination System (NPDES) permits or equivalent State permits in accordance with
Clean Water Act (CWA) Section 402 requirements. Dredging, if needed to support nuclear
power plant operations, is permitted under a CWA Section 404 permit from the U.S. Army Corps
of Engineers. The NRC has stated its methods and criteria for environmental issue
identification, categorization, and definitions in Section 1.5 of this LR GEIS as well as in the
footnotes to Table B—1 in Appendix B to Subpart A of 10 CFR Part 51, as revised pursuant to
this final rule. The NRC's update of the LR GEIS included a review of changes to applicable
laws and regulations, new data in its possession, collective experience, and lessons learned
and knowledge gained from conducting environmental reviews for initial LR and SLR since
2013, including the SLR environmental review for Turkey Point Nuclear Generating Units 3 and
4 (NRC 2019a).

However, the designation of an issue as a Category 1 issue does not mean that potential
impacts are not considered. During preparation of plant-specific supplements to the LR GEIS,
the NRC staff considers changes in nuclear power plant operating parameters and new and
potentially significant information provided by the applicant or identified through public
comments, or resulting from NRC’s due diligence in reviewing relevant information. Data are
reviewed in part for information that could change the conclusion in the LR GEIS with regard to
an issue. Thus, even though an issue is a Category 1 issue, mechanisms are in place to
conduct a full plant-specific review if new and significant information warrants such a review. No
changes were made in the LR GEIS, final rule, or guidance as a result of these comments.

Comment: With the pollution in the lake, and the tritium in the lake, it's pretty clear that there is
a dangerous amount of emission from the wells. | mean, from the well, from the plant reactor.
And this is a major concern. There should have been, after all these years knowing that there is
emissions, there should have been a process developed. But that was not released in
contaminating the water. No, we don't have groundwater polluted, but we have the water
polluted. (9-7-3 [Gosslee, Susybelle])

Response: The NRC acknowledges the comment and understands the comment to express

concerns regarding the impact of Comanche Peak Nuclear Power Plant operations on water
quality. As described in Section 1.0 of this LR GEIS, the purpose of this LR GEIS revision and
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associated rulemaking is to identify and evaluate the environmental issues that could result in
the same or similar impact (i.e., generic issues) on the environment at all nuclear power plants
or a specific subset of plants and determine which issues could result in different levels of
impact during the license renewal term, thus requiring nuclear power plant-specific
environmental analyses for impact determination. The cited site-specific environmental issues
and concerns will be appropriately addressed by the NRC in plant-specific license renewal
environmental reviews. Specifically, Vistra Operations Company LLC submitted an initial license
renewal application for Comanche Peak to the NRC in October 2022 (Luminant 2022), and the
NRC accepted the application for docketing on November 28, 2022. On December 13, 2022,
the NRC published a notice of intent to conduct a scoping process and to prepare a
plant-specific supplemental environmental impact statement (SEIS) to the 2013 LR GEIS

(87 FR 76219, 88 FR 10940). When preparing the draft SEIS, the NRC staff considered scoping
comments received from the public and relevant Category 1 (generic) and plant-specific
(Category 2) environmental issues listed in the 2013 LR GEIS. The draft SEIS was issued for
public comment in November 2023. The final SEIS is scheduled to be issued in the spring

of 2024.

Nonetheless, as generally described in Section 3.5.1.2 of this LR GEIS, discharges to surface
waterbodies from operating reactors are monitored and controlled under NPDES permits in
accordance with CWA Section 402 requirements. Radioactive emissions from reactors are
regulated by the NRC. The emission of radioactive materials is well regulated and characterized
by the NRC, as described in Section 3.9.1.3 of this LR GEIS. Annual effluent reports from all
power plants in the United States can be found at https://www.nrc.gov/reactors/operating/ops-
experience/tritium/plant-info.html (NRC 2023f). Tables 3.9-21 to 3.9-24 in this LR GEIS
demonstrate that annual emissions remain very low and will not adversely affect human health.
The NRC also provides continuous oversight for the safe operation of nuclear power plants to
verify that the nuclear plants are being operated and maintained in accordance with NRC
regulations. This oversight includes having full-time NRC inspectors located at the plant and
periodic safety inspections conducted by NRC inspectors based in an NRC Regional Office. The
inspections look at a licensee’s compliance with the NRC'’s regulations, which include the
following: plant safety (routine and accident scenarios), radiation protection of plant workers and
members of the public, radioactive effluent releases, radiological environmental monitoring,
emergency preparedness, radioactive waste storage and transportation, quality assurance, and
training. If the NRC discovers an unsafe condition, or that a licensee is not complying with its
licensing basis, the NRC has the authority to take whatever action is necessary to protect public
health and safety. No changes were made in the LR GEIS, final rule, or guidance as a result of
these comments.

Comment: 3. Floodplain Management. The GEIS (page 3-50) notes that operating
commercial nuclear power plants are located in a variety of terrestrial habitat types, including
floodplains.

3(a) Agency Jurisdiction. DCR is the lead coordinating agency for the Commonwealth's
floodplain management program and the National Flood Insurance Program (Executive
Memorandum 2-97).

3(b) Agency Findings. The National Flood Insurance Program (NFIP) is administered by the
Federal Emergency Management Agency (FEMA), and communities who elect to participate in
this voluntary program manage and enforce the program on the local level through that
community's local floodplain ordinance. Each local floodplain ordinance must comply with the
minimum standards of the NFIP, outlined in 44 CFR 60.3; however, local communities may
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adopt more restrictive requirements in their local floodplain ordinance, such as regulating the
0.2% annual chance flood zone (shaded X Zone).

All development within a Special Flood Hazard Area (SFHA) or floodplain, as shown on the
locality's Flood Insurance Rate Map (FIRM), must be permitted and comply with
the requirements of the local floodplain ordinance.

3(c) Requirement. Projects conducted by federal agencies within the SFHA must comply with
Executive Order 11988: Floodplain Management. The applicant/developer must reach out to the
local floodplain administrator for an official floodplain determination and comply with the
community's local floodplain ordinance, including receiving a local permit. Failure to comply with
the local floodplain ordinance could result in enforcement action from the locality.

(11-5 [Rayfield, Bettina])

Comment: 3. Floodplain Management. A facility must comply with the local floodplain
ordinance

To find flood zone information, use the Virginia Flood Risk Information System (VFRIS):
www.dcr.virginia.gov/vfris

To find community NFIP participation and local floodplain administrator contact information, use
DCR's Local Floodplain Management Directory:
www.dcr.virginia.gov/dam-safety-and-floodplains/floodplain-directory (11-10 [Rayfield, Bettina])

Response: The NRC acknowledges the information provided and agrees that each nuclear
power plant licensee must conduct its operations in accordance with all applicable Federal,
State, and local permits and regulations. Appendix F of this LR GEIS provides a summary of
potentially relevant Federal and State laws, regulations, and other requirements that may affect
the renewal and continued operation of NRC-licensed nuclear power plants. Section F.7.2 of
this LR GEIS references the National Flood Insurance Program.

As an independent agency, the NRC is not required to follow Executive Order (EO) 11988
(42 FR 26951). However, to the extent that the NRC, in the exercise of its licensing functions,
undertakes activities and programs that affect land use, the NRC’s regulatory regime
adequately addresses flood hazards and floodplain issues and is generally aligned with

EO 11988.

The NRC also evaluates new information important to flood projections and independently
confirms that a licensee’s actions appropriately consider potential changes in flooding hazards
at the site. For clarity, the NRC revised Section 3.6.1.2 to include a reference to applicable
National Flood Insurance Program requirements and local floodplain regulations.

Comment: Coastal Environment Issues: If the monthly evaporation rate of water from the canal
system exceeds the monthly rainfall into the canal system, supplemental water ranging from

15 mgd to 30 mgd from the Floridan Aquifer is required to be pumped into the canal system.
The Floridan Aquifer is the current secondary supply source of potable water and irrigation
water for Miami- Dade County and Monroe County (FL Keys) residents, and will be in the near
future the primary source of such water for these counties when seawater intrusion to the
Biscayne aquifer wellfields serving these entities occurs. Miami-Dade County, Florida has
offered to supply Turkey Point Power Plant with 60 mgd of highly-treated municipal wastewater
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plant effluent to replace the 30 mgd cooling water being withdrawn from the Floridan drinking
water aquifer as cooling water for the nuclear reactors but FPL has rejected the offer.

The new environmental rules for initially granting or renewal of a nuclear power plant must
require a water needs/ water balance analysis of the entire plant by the applicant considering
the sources and the total quantity requires for safe, full capacity plant operation. Am
environmental rule requirement must be included to give first-priority use available treated
domestic wastewater from nearby municipal utilities before considering extracting the water
needed from any local surficial aquifer, groundwater aquifer and/or surface water supply used
by a nearby City, County and/ or Public Utility. (13-1 [Schoedinger, Steven])

Response: The NRC understands the comment to express concern with regard to the impacts
of groundwater use at the Turkey Point plant. The issue “Groundwater use conflicts (plants that
withdraw more than 100 gallons per minute [gpm])” is Category 2 (plant-specific), as described
in Section 4.5.1.2.3 of this LR GEIS. Plant- or site-specific environmental issues and concerns
associated with operating nuclear power plants, such as those raised in the comment, are
considered in a plant-specific supplement to the LR GEIS in accordance with the NRC’s
regulations set forth in 10 CFR Part 51. The NRC disagrees with the suggestions that the NRC
revise the proposed rule to require that license renewal applicants provide a water needs
analysis and that license renewal be made contingent upon operating nuclear plants using
available, treated wastewater for cooling, and presumably other plant uses, before considering
natural water sources. Nuclear power plants were licensed to operate using the cooling system
infrastructure with which they were constructed along with the associated water source(s). The
NRC does not regulate water use permitting for nuclear power plants. Further, the NRC has no
statutory or regulatory authority to allocate a State’s surface water or groundwater resources or
to mandate the use of alternate sources of makeup water. As noted in Sections 3.5.1.1 and
3.5.2.1 of this LR GEIS, many States, including Florida, have in place water allocation and
associated permitting requirements for surface water and groundwater. The NRC expects each
nuclear power plant licensee to conduct its operations in accordance with all applicable Federal,
State, and local permits and regulations. Additionally, licensees must operate their nuclear
power plants in accordance with the NRC’s regulations in 10 CFR Part 50 and the requirements
of their license, including technical specifications, to provide reasonable assurance that the
activities authorized by the license can be conducted without endangering the health and safety
of the public and, as a consequence, that critical infrastructure important to safety will continue
to perform its intended functions. No changes were made in the LR GEIS, final rule, or guidance
as a result of this comment.

Comment: New environmental rule must be added to require nuclear power plants along a
coastline where its cooling canals or ponds are subject to tidal exchange of seawater, over-
topping by storm tides and sea level rise to demonstrate how these environmental conditions
will not adversely impact and effect the cooling ponds / canals to function as intended to be a
reliable supply of water for cooling the nuclear reactors. Also the new rules must require the
applicant demonstrate how these environmental conditions will not inhibit the regular and proper
maintenance activities for the ponds or canal system as intended by the original plant designers.
(13-2 [Schoedinger, Steven])

Response: The NRC disagrees with this comment. As detailed in Section 1.7 of this LR GEIS,
the NRC'’s license renewal environmental review process, which is the focus of this LR GEIS
and rulemaking, is confined to analyzing the effects (impacts) on the environment of continued
operation of nuclear power plants through the period of extended operation (either initial LR or
SLR). Nuclear power plant operational safety issues related to the management of aging
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systems, structures, and components, as well as the effects of external hazards, are outside the
scope of the NRC's environmental reviews conducted under 10 CFR Part 51 as well as this

LR GEIS and rulemaking. No changes were made in the LR GEIS, final rule, or guidance as a
result of this comment.

Comment: 5. Section/Page 3.5 Surface Water Resources 23, Comment Recommendation: The
following statement appears to have been added: "This discussion should address the design
and construction of critical plant infrastructure to resist flooding." As noted by the NRC, the ER
should focus on impacts of the plant on the environment. The assessment of impacts to the site
from the environment is a safety function. Therefore, either remove this statement or clarify the
purpose and basis for this information to be addressed in the Environmental Report.

(19-2-12 [Uhle, Jennifer])

Response: The NRC agrees with this comment. The NRC has modified the text in Section 3.5
of Regulatory Guide 4.2, Supplement 1, Revision 2 (NRC 2024a) to clarify the scope of the
requested floodplain information in relationship to plant infrastructure, by deleting the reference
to design and construction and adding a statement requesting information about compliance
with applicable floodplain regulations. The requested information will enable the NRC to meet its
statutory obligations under Section 102(2) of the National Environmental Policy Act (NEPA), and
specifically to fulfill its responsibilities under 10 CFR 51.71(d) to consider an applicant’s
compliance with environmental quality standards and requirements, as imposed by permitting
and other authorities.

Comment: Please include this letter as part of the responsive comments to the Federal
Register notice issued March 10, 2023 at 88 FR 14958 regarding the agency's revision of its
Generic Environmental Impact Statement for License Renewal of Nuclear Plants rule

(LR GEIS). In the interest of protecting the health and integrity of our surrounding ecosystem for
the benefit of our residents resiliency and health and safety, we strongly urge you to revise the
LR GEIS in a way that incorporates the need for site-specific evaluations of unique and
significant environmental impacts related to the Cooling Canal System (CCS) at the Turkey
Point plant.

The CCS poses unique and significant geologic, hydrological, water and aquatic issues that
should require site-specific environmental assessments at the Turkey Point plant. We trust the
following information will inform the revision of your rule. (26-1 [Casals, Rafael])

Comment: Surface Water Resources: This is a unique, significant and site-specific
consideration. The plant and CCS are vulnerable to sea level rise and storm surge and
discharge of biocides, sanitary wastes, and various chemicals. Turkey Point sits inside the
boundaries of Biscayne National Park and is surrounded by wetlands earmarked for Everglades
restoration activities, any discharges will have significant adverse impacts on the environment,
as well as any usage of surrounding surface waters. Surface to surface water interactions
happen regularly, especially during King Tides, storm events, heavy rains; there is an overflow
of the CCS on a regular basis and this interacts with the surrounding resources. Biscayne Bay is
a designated Outstanding Florida Water Body, National Park and Aquatic Preserve and
therefore deserves a site specific level of review. (26-3 [Casals, Rafael])
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Comment: Nutrient Pollution and Algae Blooms in the CCS

The CCS has also been beset by nutrient and algae problems. In 2014, algae significantly
bloomed within the CCS.32 Large-scale application of copper sulfate was implemented to control
algae, though this was reported as being ineffective and serving only to stabilize the existing
concentrations.

33 Chin, D. A., 2015. The Cooling Canal System at the FPL Turkey Point Power Station at 9.

While FPL has implemented multiple measures to improve the conditions of the CCS, some
forms of pollution are still not abating: FPL's November 15, 2022, Remediation status report
shows that total phosphorus exhibits no decreasing trend,3* and chlorophyll-a concentrations -
which act as a proxy for algae - do not exhibit a downward trend either.3 This is concerning
since the adjacent Biscayne Bay, a phosphorus-limited estuary, is exceptionally sensitive to
phosphorus. Recently, overfertilization of the Bay has caused three consecutive years of
summer algae blooms and fish kills beginning in 2020.

34 FPL, November 15, 2022. Remedial Action Annual Status Report, Turkey Point Clean Energy
Center, Year 4, Figure 6.21.
35 |d., Figure 6.4-1. (31-5 [Silverstein, Rachel])

Comment: (14) Discharge of Metals into Cooling System Effluent

This issue must be modified from a "1" to a "2" and significance should be elevated from "small"
up to "moderate/large". Florida Power and Light's use of copper sulfate in cooling canals
presents a toxic hazard to aquatic species, and a danger to the underlying drinking water
aquifer. Copper sulfide is bio-accumulative.*?> Annual remediation status reports do not report on
copper sulfate. As it has been clearly shown that hyper-salinized water migrates radially from
the CCS, the plant operator should confirm whether groundwater and surface water surrounding
the CCS are polluted with copper sulfide.

42 Mirzaei VandKhanghah M, Hedayati A, Nazeri S, Mohammadi Azarm H, Ghorbani

R. Biomagnification of Copper Along the Aquatic Food Chain (Artemia franciscana, Danio rerio,
and Astronotus ocellatus). Biol Trace Elem Res. 2022 Apr;200(4):1854-1860. doi:
10.1007/s12011-021-02781-4. Epub 2021 Jul 15. PMID: 34264447 .

(16) Surface Water Use Conflicts (plants with cooling ponds or cooling towers using makeup
water from a river):

We agree that this issue should remain a "2". We further assert that significance must be
elevated from "small/moderate" up to "moderate/large".

Everglades restoration is being programmed for the Model Lands area (shown in Attachment
16). The Army Corps and South Florida Water Management District, along with Miami-Dade
County, are working on a component of the multi-billion dollar Comprehensive Everglades
Restoration Plan, called the Biscayne Bay and Southeastern Everglades Ecosystem
Restoration (BBSEER) project. This ecosystem restoration project directs surface and
groundwater to the coast in efforts to restore hydrologic patterns resembling historic conditions.
At this location, fresh water hydrating the coastline, Biscayne Bay, and Biscayne National Park
would reinvigorate an ecosystem in precarious decline for lack of the fresh, clean water that
once feathered from the Everglades into the Biscayne Bay.

Turkey Point, its 5,900 acres of cooling canals, and the lingering hypersaline plume are literal
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impediments to the ecosystem restoration project. Any re-licensing review needs to thoroughly
explore how the continued existence of the cooling canals and the underground hypersaline
plume could blunt the objectives of a federally funded ecosystem restoration project. The
license extension review should also evaluate a range of alternatives to the cooling canal
system, including a cooling tower, and the water used to freshen the CCS or to supply a cooling
tower. (31-11 [Silverstein, Rachel])

Comment: On behalf of nearly 60 state, local and national organizations which make up the
Everglades Coalition and its many individual members and supporters, we thank you for the
opportunity to provide the following comments. Please include this letter as part of the
responsive comments to the Federal Register notice issued March 10, 2023, at 88 FR 14958
regarding the agency's revision of its Generic Environmental Impact Statement for License
Renewal of Nuclear Plants rule (LR GEIS). In the interest of protecting the health and integrity of
the greater Everglades ecosystem, Florida's valuable natural resources, fresh-water supplies,
and national parks, we strongly urge you to revise the LR GEIS in a way that incorporates the
need for site-specific evaluations of unique and significant environmental impacts related to the
Cooling Canal System (CCS) at the Turkey Point plant.

The CCS poses unique and significant geologic, hydrological, water, and aquatic issues that
should require site-specific environmental assessments at the Turkey Point plant. We trust the
following information will inform the revision of your rule. (36-1 [Reynolds, Laura])

Comment: Surface Water Resources: This is a unique, significant, and site-specific
consideration. The plant and CCS are vulnerable to sea level rise and storm surge and
discharge of biocides, sanitary wastes, and various chemicals. Turkey Point sits inside the
boundaries of Biscayne National Park and is surrounded by wetlands earmarked for Everglades
restoration activities, any discharges will have significant adverse impacts on the environment,
as well as any usage of surrounding surface waters. Surface to surface water interactions
happen regularly, especially during King Tides, storm events, heavy rains; there is an overflow
of the CCS on a regular basis and this interacts with the surrounding resources. Biscayne Bay is
a designated Outstanding Florida Water Body, National Park and Aquatic Preserve and
therefore deserves a site specific level of review. In addition to contamination, the CCS
evaporates away 40 MGD and regularly uses between 3-5 MGD of freshwater otherwise
earmarked for restoration and drinking water. The use of surface waters from the model lands
region have been recorded by Miami Dade County DERM up to 90 MGD. The current
operations are exacerbating saltwater intrusion to the west, while restoration efforts from
Biscayne Bay Southeastern Everglades Restoration (BBSEER) are working to slow this process
and restore coastal wetlands. (36-3 [Reynolds, Laura])

Comment: South Florida is a highly transmissive area due to its unique geology and Turkey
Point has a CCS that, at the time of licensing, was an experimental design, it has never been
replicated anywhere else in the world. It is not a closed-loop system as determined recently by
the Department of Environmental Protection in its new operating license. This coalition's
concern is that we protect the investments of Everglades Restoration activities by ensuring
there are no conflicts with our restoration efforts. We ask that you not use a one size fits all
generic EIS process for this unique area and circumstance, but instead consider the uniqueness
of this area and ensure you are taking into account all of this site-specific information and data
that has been collected by various agencies, nonprofits, and governments.

(36-7 [Reynolds, Laura])
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Response: The NRC agrees in part and disagrees in part with these comments. The NRC
agrees with the comments that suggest that the NRC needs to consider unique issues and
impacts at nuclear power plant sites as part of the NRC'’s license renewal environmental
reviews. Plant- or site-specific environmental issues and concerns associated with operating
nuclear power plants, such as those raised in the comments, are considered in a plant-specific
supplement to the LR GEIS in accordance with the NRC'’s regulations set forth in

10 CFR Part 51. This revision to the LR GEIS was informed by lessons learned and knowledge
gained from conducting initial LR and SLR environmental reviews since development of the
2013 LR GEIS, as discussed in Section 4.1.3 of this LR GEIS. This includes new information
identified by the NRC staff during the SLR environmental review for Turkey Point Nuclear
Generating Units 3 and 4 (NRC 2019a). Some of the particular hydrologic and ecological
characteristics of the Turkey Point cooling canal system (CCS) are described in

Sections 3.5.1.1, 3.6.3.1, and 3.6.6.3 of this LR GEIS. As stated in Section 1.11, the SLR
environmental review of Turkey Point identified new and significant information related to CCS
operation. The NRC staff determined, in part, that hypersaline groundwater (containing soluble
salts, nutrients, and tritium) had migrated beyond the boundaries of the CCS and that a
hypersaline groundwater plume was also a significant contributor to the westward migration of
the saltwater interface and would remain so without mitigation. As a result of this information, a
previously designated Category 1 issue, “Groundwater quality degradation (plants with cooling
ponds in salt marshes),” and a previously designated Category 2 issue, “Groundwater quality
degradation (plants with cooling ponds at inland sites),” were consolidated into a new
Category 2 issue, “Groundwater quality degradation (plants with cooling ponds)”in this

LR GEIS. The technical basis for this revised issue is described in Section 4.5.1.2.6 of this

LR GEIS.

The NRC disagrees with the comments that site-specific characteristics of the Turkey Point site
and operation of the CCS provide justification to modify the LR GEIS and rulemaking and its
characterization of several environmental issues from Category 1 (generic) to Category 2
(plant-specific). With regard to the suggestion that all surface water resources be treated as
site- (plant-) specific due, in part, to the Turkey Point plant and CCS being affected by sea level
rise, storm surge, king tides, and other events, the effects of such natural phenomena on
structures, systems, and components are outside the scope of the NRC’s license renewal
environmental review. The environmental review documents the potential effects from continued
nuclear power plant operations on the environment. However, a nuclear power plant is subject
to continuous NRC oversight. On an ongoing basis, this oversight assesses the safety of
structures, systems, and components of a nuclear power plant, including their exposure to
hazards such as flooding. In the event a condition is needed to ensure public safety, it would be
imposed by the NRC as part of its oversight of the operating license, outside the scope of
license renewal.

The NRC also disagrees that the Category 1 issue “Discharge of metals in cooling system
effluent” should be revised to Category 2 with an impact of MODERATE/LARGE. The scope
and associated technical basis for this issue are described in Section 4.5.1.1.6 of this LR GEIS.
For the issue of “Discharge of metals in cooling system effluent,” the NRC'’s review of available
information including lessons learned and knowledge gained from conducting environmental
reviews for initial LR and SLR since 2013, which included the SLR environmental review for
Turkey Point (NRC 2019a), revealed no instances in this updated information where the
discharge of metals has resulted in violations of water quality standards in receiving waters or
was injurious to aquatic life. Additionally, the discharge of metals in cooling system effluent is
regulated under the nuclear plant’'s NPDES or a State-issued equivalent permit. The NRC has
affirmed that this issue is properly designated as a Category 1 issue with an impact of SMALL,
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because the environmental impacts were found to be the same or similar at all plant sites.
However, a designation of an issue as a Category 1 issue does not mean that potential impacts
are not considered. During the preparation of plant-specific supplements to the LR GEIS, the
NRC staff considers changes in nuclear power plant operating parameters and new and
potentially significant information provided by the applicant or identified through public
comments, or resulting from NRC'’s due diligence in reviewing relevant information. Data are
reviewed in part for information that could change the conclusion in the LR GEIS with regard to
an issue. Thus, even though an issue is a Category 1 issue, mechanisms are in place to
conduct a full plant-specific review if new and significant information warrants such a review.

Further, the NRC disagrees that the significance finding for the Category 2 issue of “Surface
water use conflicts (plants with cooling ponds or cooling towers using makeup water from a
river)” should be revised from SMALL/MODERATE up to MODERATE/LARGE based on the
Turkey Point CCS’s interaction with ecosystem restoration projects, the need to consider
replacement of the CCS with cooling towers, and other factors. The scope and associated
technical basis for making the significance finding for this issue are described in

Section 4.5.1.1.9 of this LR GEIS. This issue is not applicable to the Turkey Point site, where
the CCS is an enclosed waterbody excavated into the underlying bedrock with no direct inlet or
outlet to receiving waters, aside from groundwater exchange, and which no makeup water is
provided from a river (see NUREG-1437, Supplement 5, Second Renewal; NRC 2019a).

To the extent that some comments suggest that the NRC must consider and evaluate cooling
towers as an alternative to cooling ponds under this Category 2 issue, the NRC does not have
the authority to require its licensees to utilize a particular type of cooling system. For the
Category 2 issue of “Surface water use conflicts (plants with cooling ponds or cooling towers
using makeup water from a river),” the NRC’s plant-specific analysis focuses on the potential
impacts of continued operations of the nuclear plant and its associated cooling system as it
exists and is licensed to operate. The NRC would, however, consider appropriate mitigation
measures for adverse (MODERATE or LARGE) environmental impacts. Such mitigation
measures would be identified in proportion to the potential adverse impact. No changes were
made in the LR GEIS, final rule, or guidance as a result of these comments.

Comment: The draft document claims that effects on salinity gradients would be limited
to the area in the vicinity of the intake and discharge structures. These impacts have
been assumed to be SMALL at operating nuclear power plants.

This is a site-specific issue and an incorrect assumption for operations at Turkey Point Power
Plant. It is now understood that the Turkey Point Power Plant has a large saline groundwater
plume underneath the plant, the CCS, the adjacent wetlands to the west and Biscayne National
Park to the east. A 2016 study by the US Geological Survey (USGS) showed that the saltwater
intrusion line in the Model Lands basin, immediately adjacent to Turkey Point Power Plant, is
advancing westward at a rate of 140 meters per year. This rapid migration of salt water is in part
due to the operations at Turkey Point Power Plant. In addition, saltwater contamination has
recently been documented in the nearby L-31E canal, a historically freshwater canal. Therefore,
the operations at Turkey Point Power Plant should specifically be considered when reviewing a
license renewal for this criterion. (30-3 [Spadafina, Lisa])

Comment: (11) Altered Salinity Gradients
This issue must be modified from a "1" to a "2" and significance should be elevated from "small"

up to "moderate/large”. As noted above, Miami-Dade County has documented salinization
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events on the L-31E canal that may be caused by cooling canal water augmentation. The L-
31E, a freshwater canal, discharges water to the Biscayne Bay Aquatic Preserve. The waters of
the preserve are historically estuarine, and life is adapted for estuarine conditions less saline
than marine waters.

Any review of a future license extension should consider hydrological interactions between the
cooling canal system, the L-31E, and any nearby control structures. If operation of the CCS is
causing salinizing events to occur outside of the cooling canals, license review should also
examine impacts to affected surface waters, ecological communities, and endangered
species. (31-10 [Silverstein, Rachel])

Response: The NRC agrees in part and disagrees in part with these comments. The NRC
agrees with the comments that suggest that the NRC needs to consider unique issues and
impacts at nuclear power plant sites as part of the NRC'’s license renewal environmental
reviews. The NRC disagrees that hydrologic interactions and operational effects of the Turkey
Point CCS including the L-31E canal reflect information that supports changing the Category 1
issue, “Altered salinity gradients,” to Category 2 with an impact of MODERATE/LARGE. The
scope and associated technical basis for this issue are described in Section 4.5.1.1.3 of this

LR GEIS. The issue of “Altered salinity gradients” is applicable to operating nuclear plants that
have cooling systems that withdraw water from and discharge directly to receiving waters. It is
not applicable to the Turkey Point site, where the CCS is an enclosed waterbody excavated into
the underlying bedrock with no direct inlet or outlet to receiving waters—including Biscayne Bay
or other surface waters—aside from groundwater exchange, as described in NUREG-1437,
Supplement 5, Second Renewal (NRC 2019a).

Separately, however, the NRC considers site-specific hydrologic conditions associated with the
operation of cooling ponds in this LR GEIS. As stated in Section 1.11 of this LR GEIS, the
NRC'’s SLR environmental review for Turkey Point identified new and significant information
related to CCS operation. This information included consideration of the Turkey Point CCS’s
contribution to the westward migration of the saltwater interface in the Biscayne Aquifer. As a
result of this information, a previously designated Category 1 issue, “Groundwater quality
degradation (plants with cooling ponds in salt marshes),” and a previously designated
Category 2 issue, “Groundwater quality degradation (plants with cooling ponds at inland sites),”
were consolidated into a new Category 2 issue, “Groundwater quality degradation (plants with
cooling ponds),” in this LR GEIS. The technical basis for this revised issue is described in
Section 4.5.1.2.6 of this LR GEIS. No changes were made in the LR GEIS, final rule, or
guidance as a result of these comments.

Comment: c. Discharge of Metals in Cooling System Effluent

The Draft GEIS notes two events in which plants discharged elevated copper levels, resulting in
negative impacts to the local ecosystem. The Draft GEIS just notes that "[ijn both cases, copper
condenser tubes were replaced with titanium ones, and the problem was eliminated."®3 The
Draft GEIS fails to note whether other plants replaced copper condenser tubes to eliminate this
problem at all nuclear plants.

63 Draft GEIS at 4-28. (32-5-2 [Reiser, Caroline])
Response: The NRC disagrees with this comment. As stated in Section 4.5.1.1.6 of this
LR GEIS, the discharge of metals in cooling system effluent is regulated under the nuclear

plant’'s NPDES permit or a State-issued equivalent permit. These permits typically require
monitoring for levels of contaminants in the discharge based on potential pollutant sources.
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When exceedances of the permitted limits are detected, the responsible regulatory authorities
are notified, and corrective actions are taken. Further, this revision of the LR GEIS, and the
associated review and update of this Category 1 issue, was informed by lessons learned and
knowledge gained from conducting initial LR and SLR environmental reviews since
development of the 2013 LR GEIS. The NRC found no instances in this updated information
where the discharge of heavy metals in cooling system effluent has resulted in violations of
water quality standards in receiving waters or was injurious to aquatic life. Without reported
exceedances at other nuclear plants that can be attributed to cooling system design features,
there is no evidence to suggest that replacement of copper condenser tubes would be
warranted at all plants. No changes were made in the LR GEIS, final rule, or guidance as a
result of this comment.

Comment: d. Surface Water Use Conflicts (plants with once through cooling systems)

The Draft GEIS concludes that surface water use conflicts for plants with once through cooling
systems is a Category 1 issue but that surface water use conflicts for plants with cooling ponds
or towers is a Category 2 issue. The Draft GEIS is not explicit on why these issues, which are
the same environmental impact from a different plant design, can be assigned different
Categories.

The factors that the Draft GEIS relies on to conclude surface water use conflicts for plants
cooling tower systems must be Category 2 could just as easily apply to surface water use
conflicts for plants with once through cooling system.®4 This suggests that both issues should be
Category 2.

64 Draft GEIS at 4-31 ("differing site-specific factors, such as makeup water requirements, water
availability (especially in terms of varying river flow rates), changing or anticipated changes in
population distributions, or changes in agricultural or industrial demands."); see also Draft GEIS
at 4-32 ("factors such as plant-specific design characteristics affecting consumptive water use,
the characteristics of the water body serving as the source for makeup water, and the amount of
competing use for that water. Because the impact could vary among nuclear plants, this is a
Category 2 issue.").

If the NRC continues to believe that surface water use conflicts for plants with once through
cooling systems can be Category 1, then the agency must clarify the reasons why it believes
that once-through and cooling tower systems deserve different treatment. Based on the
discussion in the Draft GEIS, a possible reason is that "thermoelectric plant once-through
cooling systems return most of their withdrawn water to the same surface water body, with
evaporative losses of approximately 1 percent, compared to 57 percent for closed-cycle
(recirculating) cooling systems."®> But because far less water goes through a closed-cycle
system than a once-through cooling system, losing 57 percent of that smaller total amount may
well be smaller than losing 1 percent of the larger amount. The vague discussion by the Draft
GEIS fails to acknowledge or address this possibility. The NRC must provide estimates of the
guantity of water not simply a percentage, similar to how the Draft GEIS differentiates
groundwater use conflicts by the amount of water used--less than 100 Gallons per Minute
versus more than 100 gallons per minute.

85Draft GEIS at 4-29. (32-5-3 [Reiser, Caroline])
Response: The NRC agrees in part and disagrees in part with these comments. The NRC

agrees that the LR GEIS should be clear about why the categorization and significance levels
for the issues, “Surface water use conflicts (plants with once-through cooling systems)” and
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“Surface water use conflicts (plants with cooling ponds or cooling towers using makeup water
from a river)” differ (see Sections 4.5.1.1.8 and 4.5.1.1.9, respectively, in this LR GEIS). The
NRC disagrees that the LR GEIS does not provide sufficient reasoning for why the former issue
is Category 1 and the latter Category 2. As discussed in Section 4.5.1.1.9, reasons for the
differences between the findings for the two issues include the fact that State and Federal
regulatory agencies, other than the NRC, have found it necessary to impose surface water
withdrawal limits on a number of operating nuclear power plants that use cooling towers and
cooling ponds. Additionally, as described in Section 3.5.1.1 and shown in Table 3.5-1, on a
per-unit energy production basis, once-through cooling systems have lower overall consumptive
water loss than closed-cycle systems. Section 3.1.3 of this LR GEIS describes the cooling water
systems and sources of water used at existing nuclear power plants along with their
comparative performance characteristics, and Section 3.5.1.1 further provides a comparative
analysis of the rates of water withdrawal and consumptive water use by cooling water system
design at operating nuclear plants (see Table 3.5-1).

The discussion in Section 3.5.1.1 describes water use differences among the various cooling
systems including once-through and closed-cycle systems. The differing findings between the
two issues are supported by lessons learned and knowledge gained from conducting initial LR
and SLR environmental reviews since the LR GEIS was first published in 1996. This latest
revision of the LR GEIS considers nuclear power plant environmental operating experience
associated with once-through, closed-cycle, and hybrid cooling systems, including documented
water withdrawals and consumptive use at operating nuclear plants. As a result, surface water
use conflicts for once-through cooling systems are appropriately assigned Category 1 with an
impact significance level of SMALL, while surface water use conflicts for plants with cooling
ponds or cooling towers using makeup water from a river are assigned Category 2 with an
impact level of SMALL or MODERATE. Nevertheless, even though an issue is considered to be
a Category 1 issue in the LR GEIS, mechanisms are in place to conduct a full plant-specific
review if new and significant information warrants such a review. The NRC has revised
Sections 4.5.1.1.8 and 4.5.1.1.9 in this LR GEIS to clarify the NRC'’s rationale and to specifically
provide appropriate cross references to Sections 3.1.3 and 3.5.1.1.

Comment: Scouring Caused by Discharged Cooling Water. The Draft GEIS states that, in the
1996 GEIS, scouring had been noted as a problem only at Calvert Cliffs, Connecticut Yankee,
and San Onofre.'** This section of the Draft GEIS is almost word for word that which was
included in the 2013 GEIS.**® Yet since 1996, scouring has been observed at Diablo
Canyon.'® The NRC did not address scouring in the 2013 GEIS, thus this information remains
new and significant unless the NRC can explain why it did not need to consider it.

144 Draft GEIS at 4-27

145 Compare 2013 GEIS at 4-38 with Draft GEIS at 4-27.

146 Licensed to Kill, 6, 18 (2001) http://www.nirs.org/wp-
content/uploads/reactorwatch/licensedtokill/LiscencedtoKill.pdf (32-9-6 [Reiser, Caroline])

Response: The NRC disagrees in part and agrees in part with this comment. The NRC
disagrees that it has not considered new information relevant fo the Category 1 issue, “Scouring
caused by discharged cooling water.” Similar to the NRC’s 2013 rulemaking and associated

LR GEIS update, this revised LR GEIS and rulemaking were informed by lessons learned and
knowledge gained from conducting initial LR and SLR environmental reviews since
development of the 2013 LR GEIS, as discussed in Section 4.1.3 of this LR GEIS. The NRC
considered available new information regarding the impacts of physical scouring associated with
the high-flow rate of water from nuclear power plant cooling system discharge structures. This
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included any new information provided in public comments submitted on the draft LR GEIS in
2009. The NRC has identified no new and significant information with respect to the scope of
this issue at any nuclear plant. The information cited in the comment does not provide a
sufficient basis to indicate that any scouring at Diablo Canyon constitutes new information for
the NRC'’s consideration for this LR GEIS review and update. Separately, however, the NRC
discusses documented environmental effects on the aquatic environment from Diablo Canyon’s
cooling system operations throughout this revised LR GEIS (see Sections 4.5.1.1.6, 4.6.1.1.3,
and 4.6.1.2). To the extent that the comment suggests that the NRC must consider and
evaluate the thermal impacts of once-through cooling systems on the aquatic environment, the
NRC agrees. As described in Section 4.6.1.2.4 of this revised LR GEIS, “Effects of thermal
effluents on aquatic organisms (plants with once-through cooling systems or cooling ponds)” is
a Category 2 issue, requiring nuclear power plant-specific environmental analyses for impact
determination. The NRC has not completed a license renewal environmental review for Diablo
Canyon, as documented in either a draft and/or final plant-specific supplement to the LR GEIS.
However, Pacific Gas and Electric submitted a license renewal application for Diablo Canyon in
November 2023. As a result, the NRC will conduct an environmental review leading to the
preparation of a plant-specific supplement (i.e., SEIS) to the LR GEIS. In addition to performing
plant-specific analyses for all applicable Category 2 issues, the NRC staff will then consider any
new information that might alter the NRC'’s conclusions related to Category 1 (generic) issues
as part of this LR GEIS review and update, including those related to the issue “Scouring
caused by discharged cooling water” as well as the thermal effects from the discharged cooling
water. The NRC revised Section 4.5.1.1.5 of this LR GEIS to clarify the scope of the Category 1
issue, “Scouring caused by discharged cooling water.” No other changes were made in the final
rule or guidance as a result of this comment.

Comment: Surface Water use Conflicts (plants with once through Cooling Systems). The Draft
GEIS acknowledges that climate change will result in new precipitation and temperature
patterns, which will affect the availability of surface water.4” Yet the Draft GEIS concludes that
there is no new and significant information that would result in different impacts.

147 Draft GEIS at 4-29 — 4-30. (32-9-7 [Reiser, Caroline])

Response: The NRC disagrees with this comment. This revision of the LR GEIS and rule,
including the NRC'’s review of the findings for the Category 1 issue, “Surface water use conflicts
(plants with once-through cooling systems)” presented in Section 4.5.1.1.8, was informed by
lessons learned and knowledge gained from conducting initial LR and SLR environmental
reviews since development of the 2013 LR GEIS (see Section 4.1.3 of this LR GEIS). The
NRC'’s review of this new information did not provide any basis for the NRC to revise its impact
finding for the issue in question. Specifically, in looking at this new information, the NRC
concluded that the impact for “Surface water use conflicts (plants with once-through cooling
systems)” remains SMALL because plant operations will not destabilize or noticeably alter
surface water availability because most water withdrawn with such systems is returned to the
surface waterbody. As stated in Section 4.5.1.1.8, the effects of climate change are of greater
concern for water use conflicts associated with nuclear power plants that have closed-cycle
cooling systems rather than once-through systems. Nevertheless, increased temperature and
decreased rainfall resulting from climate change could adversely affect water availability across
any watershed. Such changes could be considered new and significant information and, if so,
would be evaluated in plant-specific environmental reviews. Separately, the NRC has
designated “Climate change impacts on environmental resources” as a new, Category 2 issue in
Section 4.12.2 of this LR GEIS and the final rule. Because the effects of climate change can
vary regionally and climate change information at the regional and local scale is necessary to
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assess the impacts on environmental resources, climate change impacts will be evaluated in
future plant-specific supplements to the LR GEIS, or similar analysis. The impacts of climate
change on different resource areas will be evaluated through this category issue. No changes
were made in the LR GEIS, final rule, or guidance as a result of this comment.

Comment: In the interest of brevity, | do not discuss the thermal power plant cycle at nuclear
power plants since that is discussed in the proposed Revision 2 to NUREG-1437 and
elsewhere. | note, however, that the thermal cycle requires that a significant amount of heat or
thermal energy be discarded from the condenser of a power plant unit. Commonly, this heat is
released to the ambient environment by using copious quantities of cooling water. Plants are
generally located near large bodies of water such as near coastlines, lakes, rivers,
impoundments, etc. to provide ready access to cooling water. | note that when the cooling water
is discharged back to the environment, it is hotter than the intake water and, as a result, there is
a thermal plume or impact in the receiving water body that impacts all biological organisms in
the receiving waters. (32-10-3 [Reiser, Caroline])

Comment: In addition to cooling water, nuclear power plants also generate non-cooling water
waste streams which are also released to the ambient environment. (32-10-5 [Reiser, Caroline])

Comment: Waste contaminants associated with water releases include conventional as well as
radiological pollutants. (32-10-6 [Reiser, Caroline])

Response: The NRC acknowledges the comments. The effects of thermal discharges on
receiving waterbodies from nuclear power plants during the license renewal term are described
in Sections 4.5.1.1.11, 4.6.1.2.4, 4.6.1.2.5, and 4.6.1.2.6 of this LR GEIS. The effects of effluent
discharges are described in Sections 4.5.1.1.1, 4.5.1.1.6, 4.5.1.1.7, and 4.6.1.2.11. The effects
of nonradiological contaminants and radionuclides on aquatic resources are described in
Sections 4.6.1.2.7 and 4.6.1.2.8, respectively. No changes were made in the LR GEIS, final
rule, or guidance as a result of these comments.

Comment: C. NRC's Classification of Surface Water Impacts as (Mostly) Category 1is
Unsupported

Here, the trigger for the environmental impact analysis under NEPA is the consideration of
whether to renew a plant's license - either for the first time or for a subsequent time. As such,
the import of this decision will be to allow the continued operation of the plant for multiple
decades into the future. Thus, deeming an impact to be Category 1 means that its impact will be
generic for multiple decades into the future at any plant site.

Yet, specifically for surface water, in every instance with one exception, the NRC has, in its
proposal, deemed the impact to be SMALL. | therefore investigated how the NRC analytically
supported its determination that the impacts would be SMALL for each of the many surface
water issues that it addresses in the proposal. The lack of support in each instance became
obvious.

C1. Types of surface water impacts

The proposal addresses the following types of surface water impacts during the initial or
subsequent license renewal for a plant:

¢ surface water use and quality (non-cooling system impacts);
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o altered current patterns at intake and discharge structures;

o altered salinity gradients;

¢ altered thermal stratification of lakes;

e scouring caused by discharged cooling water;

¢ discharge of metals in cooling system effluent;

¢ discharge of biocides, sanitary wastes, and minor chemical spills;

o surface water use conflicts (plants with once-through cooling systems);

¢ surface water use conflicts (plants with cooling ponds or cooling towers using makeup water
from a river);

o effects of dredging on surface water quality; and

o temperature effects on sediment transport capacity.
These are addressed in Section 4.5 of the proposed Revision 2 to NUREG-1437.
In every single instance of these surface water impacts (with the single exception of surface
water conflicts for Plants with Cooling Ponds or Cooling Towers Using Makeup Water from a

River), the proposal deems the impacts to be Category 1, i.e., generic, impacts.
(32-11-3 [Reiser, Caroline])

Comment: C2. Example of unsupported Category 1 classification

| will illustrate the lack of support for this Category 1 classification using the example of one
specific surface water impact, altered current patterns at the intake and discharge structures. |
stress that this example is not unique and that the same lack of support permeates the
misclassification of Category 1 for each of the other surface water impacts.

Below is the entire discussion relating to altered current patterns at the intake and discharge
structures, provided in Section 4.5.1.1.2 of the proposed Revision 2 to NUREG-1437.

"The large flow rates associated with cooling system water use have the potential to alter
current patterns. The degree of influence depends on the design and location of the intake and
discharge structures and the characteristics of the surface water body. The effect on currents
near the intake and discharge locations is expected to be variable and localized, and any
problems would have been mitigated during the early operational period of a nuclear power
plant (NRC 1996). Most nuclear power plants are sited on large bodies of water to make use of
the water for cooling purposes. The size of large rivers, lakes, or reservoirs precludes significant
current alterations except in the vicinity of the structures. For ocean shore, bay, or tidally
influenced river settings, the effect is further reduced when compared with the strong natural
water movement patterns. For example, current patterns were modified at the Oyster Creek
Nuclear Generating Station (Oyster Creek; which permanently shut down in September 2018).
The plant site is located inland from Barnegat Bay in New Jersey. The once-through cooling
system for this plant was created by modifying two small rivers originally flowing parallel into the
bay. On the north side of the plant, the South Branch of the Forked River was enlarged between
the plant and the bay to serve as an intake canal. On the south side of the plant, Oyster Creek
was enlarged between the plant and the bay for use as a discharge canal. Near the plant, the
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two waterways were joined. Bay water was pulled from the bay through the intake canal to the
plant, against the original flow direction of the lowest reach of the South Branch of the Forked
River. Flow at the mouth of this river was both reversed and significantly increased, while flow at
the mouth of the Oyster Creek discharge canal significantly increased during plant operations.
While current patterns in Barnegat Bay in the immediate vicinity of the intake and discharge
canals were affected by operations, the effect on the overall Barnegat Bay system was minor
(NRC 1996; NRC 2007b).

This issue has no relevance to nuclear power plants relying on cooling ponds or canal systems
because such structures are human made (excavated earthworks or engineered
impoundments) without natural currents.

Impacts from altered current patterns at intake and discharge structures during the license
renewal term were considered to be SMALL for all plants and designated as Category 1 in the
2013 LR GEIS. The staff reviewed information from SEISs (for initial LRs and SLRs) completed
since development of the 2013 LR GEIS and identified no new information or situations that
would result in different impacts for this issue for either an initial LR or SLR term. On the basis
of these considerations, the impact of altered current patterns at intake and discharge structures
would be SMALL during the initial LR and SLR terms for all nuclear plants. This is a Category 1
issue." (emphasis added)

The NRC 1996 citation in the discussion above is the 1996 GEIS. The NRC 2007b reference is
to Supplement 28 of the GEIS, specifically dealing with Oyster Creek. It is clear from the
discussion above that while the NRC admits that this impact has the potential to alter current
patterns and that the "degree of influence depends on the design and location of the intake and
discharge structures and the characteristics of the surface water body..." nonetheless, and with
no justification, the NRC simply states that "[T]he effect on currents near the intake and
discharge locations is expected to be variable and localized, and any problems would have
been mitigated during the early operational period of a nuclear power plant (citing to the 1996
GEIS)."* We will examine the discussion in the 1996 GEIS shortly below. The rest of the
discussion focuses on a single example plant, Oyster Creek, which has now shutdown, before
concluding in the last paragraph that the impacts will be SMALL "for all plants" referencing the
same determination in the 2013 LR GEIS and unspecified staff review of other SEIS completed
since the 2013 LR GEIS. On this basis, this impact is deemed to be Category 1 for all plants.

4 Proposed Revision 2 to NUREG-1437, p. 4-25.

Since the proposed Revision 2 to NUREG-1437 cites to the prior 2013 LR GEIS, | provide the
entire discussion on this same impact from that document below:

"The large flow rates associated with cooling system water use have the potential to alter
current patterns. The degree of influence depends on the design and location of the intake and
discharge structures and the characteristics of the surface water body. The effect on currents
near the intake and discharge locations is expected to be localized, and any problems would
have been mitigated during the early operational period of a plant (NRC 1996). Most nuclear
power plants are sited on large bodies of water to make use of the water for cooling purposes.
The size of large rivers, lakes, or reservoirs precludes significant current alterations except in
the vicinity of the structures. For ocean shore or bay settings, the effect is further reduced when
compared with the strong natural water movement patterns. For example, current patterns have
been modified at the Oyster Creek plant, which is located inland from Barnegat Bay in New
Jersey. The once-through cooling system for this plant was created by modifying two small
rivers originally flowing parallel into the bay. On the north side of the plant, the South Branch of
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the Forked River was enlarged between the plant and the bay to serve as an intake canal. On
the south side of the plant, Oyster Creek was enlarged between the plant and the bay for use as
a discharge canal. Near the plant, the two waterways were joined. Bay water is pulled from the
bay through the intake canal to the plant, against the original flow direction of the lowest reach
of the South Branch of the Forked River. Flow at the mouth of this river is therefore both
reversed and significantly increased, while flow at the mouth of the Oyster Creek discharge
canal is significantly increased. While current patterns in Barnegat Bay in the immediate vicinity
of the intake and discharge canals are affected by operations, the effect is minor on the overall
Barnegat Bay system (NRC 1996, 2007b). (32-12-1 [Reiser, Caroline])

Comment: This issue has no relevance to plants relying on cooling ponds because they are
man-made features without natural currents.

Impacts from altered current patterns at intake and discharge structures during the license
renewal term were considered to be SMALL for all plants and were designated as a Category 1
issue in the 1996 GEIS. No new information has been identified in plant-specific SEISs or
associated literature that would change this conclusion. On the basis of these considerations,
the impact of altered current patterns at intake and discharge structures would be SMALL for all
nuclear plants and remains a Category 1 issue." (emphasis added)

52013 GEIS, Volume 1, p. 4-36.

The 2013 text is almost identical to the proposed 2023 text, with the exception of changing the
reference in the last paragraph from the 2013 LR GEIS in the proposal to the 1996 GEIS in the
2013 LR GEIS. Naturally, the next logical step was to review the 1996 GEIS to see if that
document had any sort of analysis supporting the Category 1 (or 2) determinations for this
specific surface watery impacts. Unfortunately, that is not the case. The "analysis" in the 1996
GEIS on this impact is equally lacking, as | walk through in the next paragraphs.

While admitting that "[O]peration of the cooling system usually causes changes in water
currents in the immediate vicinity of both the intake and the outfall. The extent of the changes
depends on the design and siting of the intake and discharge and the nature of the body of
water (citation omitted)...." the 1996 GEIS simply states that "[B]Jecause many nuclear plants are
located on large rivers, lakes, reservoirs or on the seacoast, such localized altered current
patterns are minor." It goes on to admit that "...plants sited near small bodies of water may have
marked effects on current patterns...." providing an example of such impacts at the Oyster
Creek Nuclear Generating Station (NGS), which the 1996 GEIS admits "...changed the flows of
the lower portions of Oyster Creek and South Branch Forked River from alternating flows typical
of estuarine streams to unidirectional flows with constant salinity..." Sticking with Oyster Creek
as the one and only example, the 1996 GEIS notes that "[A]lthough substantial changes to the
hydrology and water quality of these small streams have been documented, there have been
only minor effects on nearby Barnegat Bay (citation omitted, 1984)." It then simply generalizes
to conclude that "[C]hanges to current patterns are of small significance if they are localized
near the intake and discharge of the power plant and do not alter water use or hydrology in the
wider area."®

61996 GEIS, p. 4-4, 4-5.

None of this "analysis" is quantitative. Terms like "small" and "large" or "local" and "wider area"
are not defined. Nor is the impact itself quantified by any metric before concluding that they are
"small."
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The 1996 GEIS then simply sweepingly states that "[B]ased on a review of the published
literature and operational monitoring reports, operation of the cooling system is expected to
cause only small, localized changes to current patterns near the power plant and would not
contribute to the cumulative impacts.” No citations relating to this review are provided. And, as
its basis for the Category 1 determination, the 1996 GEIS states, "[F]urther, consultation with
the utilities and regulatory agencies during preparation of the draft GEIS, as well as their
comments on the draft GEIS, revealed no concerns about the individual or cumulative impacts
of cooling system operations on current patterns. The impacts of altered current patterns will
continue to be localized and of small significance. No change in operation of the cooling system
is expected during the license renewal term, so no change in effects on current patterns is
anticipated."’

71d.

The 1996 GEIS also summarily dismisses, with no analysis, mitigation measures like cooling
towers or other closed-cycles to reduce surface water impacts. The 1996 GEIS simply nots that
"...these measures would be costly and are not reasonable in light of the small benefits that
might be gained from their implementation."”

Summing up, the 1996 GEIS states that "[F]or these reasons, the effect of once-through cooling
system operation on current patterns is a Category 1 issue." (32-12-2 [Reiser, Caroline])

Comment: C.2 Conclusions from this example

The purpose of my long exposé above using this one example of changes to the current near
the intake and outfall is to show that: (i) there is no analysis to support the NRC's Category 1
determination for "all plants," tracing this all the way back from the 2023 proposal to the
previous 2013 LR GEIS and back to the initial 1996 GEIS; and (ii) that on its face, the NRC has
provided no basis for its Category 1 determination for "all plants” (i.e., for all plants where there
are likely to be changes to the current patterns).

I will not make these comments even longer by doing the same exercise above (i.e., tracing
back from the 2023 proposal through the 2013 LR GEIS and back to the 1996 GEIS) for each of
the other surface water impacts that are noted in these documents. However, | have reviewed
each of them, and each and every one suffers from the same deficiency - namely that the
NRC's Category 1 determination in the proposed Revision 2 to NUREG-1437 is accompanied
by no analysis, other than some sporadic examples,® followed by references to the similarly-
lacking 2013 LR GEIS, which then points to the deficient 1996 GEIS.

8 Such as Oyster Creek for the example above; Oyster Creek as well as Calvert Cliffs and Surry
for how there is little impact due to altered salinity gradients; Oconee, McGuire, and Point Beach
for thermal stratification of lakes and how this is addressed in the NPDES permitting process;
Calvert Cliffs and two non-operating plants for scouring and how that is minimal; Byron and
Diablo Canyon for how metal impacts are small; Fermi for how its NPDES permit protected
against biocide discharges; and finally Oyster Creek and Surry for how dredging is not an issue
and handled properly via other permits. (32-13-1 [Reiser, Caroline])

Comment: First, a plain reading of the 1996 GEIS makes it clear that the purpose of many of
the discussions was to conclude that mitigation of surface water impacts by using closed-cycle
cooling or cooling towers was simply unnecessary because they were costly. This conclusion
was reached with little to no analysis. It is problematic because closed-cycle cooling using
cooling towers can be a very effective mitigation to minimize all aspects of surface water
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impacts, including adverse impingement and entrainment impacts on aquatic species in the
intake water as well as adverse thermal impacts on the discharge cooling water from the plant.
There are numerous instances of thermal power plants where plant-specific NPDES permits
have shirked applying closed-cycle cooling and continued adverse impacts on the
source/receiving waters by granting variances for many years. A site-specific review of
incorporating closed-cycle cooling is imperative as an overall mitigation to surface water
guantity impacts in each instance where closed-cycle cooling is not fully implemented at a
plant. (32-13-2 [Reiser, Caroline])

Comment: Third, in a few instances (such as the impacts due to non-cooling water impacts;
impacts due to altered thermal stratification of lakes; the discharge of metals in cooling system
effluents; and discharge of biocides, sanitary wastes, and minor chemical spills) the discussions
in the proposed Revision 2 to NUREG-1437 as well as the prior 2013 and 1996 discussions
take the position that, since nuclear power plants are subject to Clean Water Act NPDES
permitting, these permits and their conditions would ensure that impacts are small or minimal.
Similarly adverse impacts due to dredging are dismissed as being properly addressed by other
permits such as Army Corps Section 404 permits etc.

These are simply assumptions without foundation. Just because a thermal power plant has a
permit does not mean that it is in compliance with the permit at all times based on my
experience and consulting practice for the last 20 years. As an example, EPA's ECHO database
notes that there were Clean Water Act violations for the Browns Ferry plant in the second
quarter of 2020 and also in the second quarter of 2022.1° Further, even though many nuclear
power plants have been operating for decades, their permits do not assess their impacts
properly. As an example of this, consider the permit for the Edwin Hatch plant. Even though the
plant has been in operation since 1974, its 2017 NPDES permit required a temperature study to
designate its thermal mixing zone within six months of issuance of the permit. Further, in
addition, based on my over 20 years of experience in dealing with NPDES permits for a wide
variety of dischargers, it is my opinion that such permits contain little by way of analysis to
support NRC's contention that these impacts are properly evaluated in those permits and that
therefore the mere requirement to obtain such a permit is sufficient to conclude that the impacts
are small.

10 https://echo.epa.gov/detailed-facility-report?fid=110000589355&ej_type=EJ
(32-13-4 [Reiser, Caroline])

Comment: The 2023 proposal fails to support its conclusions that surface water quality impacts
are Category 1. Simply including a summary statement containing the same language harking
back to the 2013 and 1996 GEIS is insufficient. (32-13-5 [Reiser, Caroline])

Response: The NRC disagrees with these comments. The underlying purpose of this revised
LR GEIS and rulemaking was to determine if the findings presented in the 2013 LR GEIS, as
codified in Table B-1 of Appendix B to Subpart A of 10 CFR Part 51, remain valid for initial LR
and support SLR. To make this determination, the NRC reviewed changes to applicable laws
and regulations, new data in its possession from scientific literature and ongoing plant
operations, collective experience, and lessons learned and knowledge gained from conducting
environmental reviews for initial LR and SLR since development of the 2013 LR GEIS. The NRC
has stated its methods and criteria for environmental issue identification, categorization, and
definitions in Section 1.5 of this LR GEIS as well as in the footnotes to Table B—1 in Appendix B
to Subpart A of 10 CFR Part 51, as revised pursuant to this final rule. This includes the
significance definitions of SMALL, MODERATE, and LARGE and the criteria for a Category 1 or
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a Category 2 determination. While the NRC staff may use qualitative terms to promote plain
language for characterizing the environmental effects (impacts) of nuclear power plant
operations, the qualitative descriptions of these impacts are informed by quantitative data for
operating nuclear power plants, where appropriate (e.g., water withdrawal and consumptive use
rates, plant effluent parameters compared to permit conditions, documented changes in plant
operations or plant site conditions, etc.).

Additionally, to ensure that the LR GEIS and rule can continue to be efficiently used and remain
comprehensible to the public, the NRC has summarized the vast body of collected technical
information about operating nuclear power plants and includes reference citations to detailed
information contained in completed plant-specific supplements to the LR GEIS. With regard to
the comments that this LR GEIS lacks adequate detail about nuclear power plant cooling water
systems and site characteristics sufficient to inform Category 1 determinations for surface water
issues, the summary information presented in Section 3.1.3 of this LR GEIS is further supported
by more detailed information in Appendix C and G in addition to literature cited and referenced
in this LR GEIS.

During preparation of plant-specific supplements to the LR GEIS, the NRC staff considers
changes in nuclear power plant operating parameters and new and potentially significant
information provided by the applicant or identified through public comments, or resulting from
the NRC'’s due diligence in reviewing relevant information. As part of these plant-specific
environmental reviews, the NRC staff specifically considers an applicant’s compliance with
environmental quality standards and requirements imposed by permitting and other authorities,
as required by the NRC'’s regulations (10 CFR 51.71(d)). The NRC staff then documents
relevant findings in the plant-specific supplements to the LR GEIS. The NRC'’s review of this
information in plant-specific supplements to the LR GEIS, in combination with a review of
related scientific literature and any new data from ongoing plant operations, did not provide any
basis for the NRC to revise its impact findings for any of the 10 Category 1 and one Category 2
surface water issues cited in the comments.

For this review and update, the NRC appropriately considered nuclear power plant
environmental operating experience based on plant-specific environmental reviews and nuclear
plants’ compliance with relevant environmental quality standards, permits, and authorizations
issued by appropriate Federal, State, and local regulatory agencies. While the NRC cannot
ensure a licensee’s compliance with other regulatory authorities’ requirements under the CWA
or with applicable State water quality standards, the NRC can consider nuclear power plant
operational impacts and environmental compliance metrics to determine whether differing levels
of impact warrant changing a Category 1 (generic) issue with an impact of SMALL to Category 2
(plant-specific). The NRC did not, however, make a category determination for any surface
water issues based solely on the fact that nuclear plant licensees hold CWA or State-equivalent
permits.

In summary, as stated in Section 1.7.1 of this LR GEIS, each nuclear power plant licensee must
obtain a NPDES permit and a State water quality certification pursuant to CWA provisions. The
NPDES permitting authority, either the U.S. Environmental Protection Agency (EPA) or
delegated State agency, specifies limits on the discharge of pollutants in the NPDES permit. As
part of the NPDES permit approval or renewal, the effects of nuclear plant discharges to surface
waterbodies are evaluated. In many cases, the location and extent of the discharge plume in the
receiving waterbody are evaluated quantitatively to assess its impacts on surface water
resources and aquatic life. The NPDES permits require monitoring and reporting of pollutants in
the receiving waterbodies to the relevant authorities. When exceedances of the permitted limits

NUREG-1437, Revision 2 A-38



Appendix A

are detected, the responsible regulatory authorities are notified, and corrective actions are
taken. CWA Section 404 permits are required for dredge and fill activities. As stated in
Section 4.5.1.1.10 of this LR GEIS, the effects of dredge and fill activities have been localized
and temporary and are expected to remain so during an initial LR or SLR term. Dredging has
been an infrequent activity at operating nuclear power plants and best management practices
are employed by the licensees to mitigate adverse effects on aquatic resources, as cited in
Section 4.6.1.2.9 of this LR GEIS.

Furthermore, designation of an issue as a Category 1 issue does not mean that potential
impacts are not considered. During preparation of plant-specific supplements to the LR GEIS,
the NRC staff considers changes in nuclear power plant operating parameters and new and
potentially significant information provided by the applicant or identified through public
comments, or resulting from the NRC’s due diligence in reviewing relevant information. Data are
reviewed, in part, for information that could change the conclusion in the LR GEIS with regard to
an issue. Thus, for a Category 1 issue, mechanisms are in place to conduct a full plant-specific
review if new and significant information warrants such a review.

With regard to the comments that suggest that the NRC must consider closed-cycle cooling as a
mitigation measure at operating plants that use once-through or hybrid cooling systems, the
NRC does not have the authority to require its licensees to use a particular type of cooling
system, nor can the NRC ensure a licensee’s compliance with other regulatory authorities’
requirements under the CWA or with applicable State water quality standards. Such limitations
on the NRC’s authority do not prevent the authorized CWA regulatory authorities from requiring
licensees to undertake additional mitigation measures, such as in conjunction with the renewal
of a nuclear power plant NPDES permit. Such limitations, however, have no bearing on the
NRC’s findings with respect to Category 1 surface water issues, where the impacts of continued
operations during the license renewal term have been determined to be SMALL. In
plant-specific supplements to the LR GEIS, the NRC staff impact evaluations focus on the
cooling system infrastructure that the nuclear power plant was licensed to operate with and for
which an initial LR or SLR is being sought. No changes were made in the LR GEIS, final rule, or
guidance as a result of these comments.

Comment: E. Incomplete Description of the Plants for Surface Water Impacts

| have noted earlier that an assessment of a specific environmental impact depends on the
source of that impact (i.e., the discharge of a certain volume of water, and/or its temperature, or
an intake of a certain volume of water, etc.) as well as the supply/receiving water body which |
have called the surrounding ambient.

This analysis can only be done, however, if the source and the surrounding ambient are
thoroughly described.

In the proposed Revision 2 to NUREG-1437, relevant to surface water impacts, the document
groups the current nuclear plants via their cooling water source, as summarized in the following
tables which | have excerpted for ease of reference below.

[See ML23123A412 for tables 3.1-2, 3.1-3, and 3.1-4]

While these tables are helpful, they do not provide details that are relevant for the environmental
impact analysis of surface water. More details should be provided.
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As an example of a document that provides adequate details, | quote extensively below from a
2010 review?? of cooling water issues and opportunities which classified the universe of plants
that were operational at that time per the table below. When this level of additional detail is
considered, it becomes clear that generic impact assessments such as Category 1 are improper
given the variations of situations even for "similar” plants as assumed by the NRC in its non-
analysis.

12 https://www.energy.gov/ne/articles/cooling-water-issues-and-opportunities-us-nuclear-power-
plants-december-2010

[See ML23123A412 for table 4-2: Number of U.S. Nuclear Plant Sites, Organized by Cooling
Water Situation]

This report then provided additional details for each of the "Situations" noted in the first column
of the table above.

Unlike the proposed Revision 2 to NUREG-1437, this report notes®® that EPA distinguishes
between facilities that withdraw more than 5% of mean annual flow in a river, and facilities that
withdraw less than 5% of mean annual flow. Facilities that used more than 5% of the mean
annual flow tend to be on small rivers. EPA also differentiates between rivers and reservoirs
based on retention time of a water particle flowing down stream. If the retention time exceeds
seven days it is considered a reservoir and if it is less than seven days it is a river. These are
important, quantitative details that are directly pertinent for surface water impact analysis
because they distinguish between different types of receiving waters (i.e., small versus large
rivers, with different capacities for accommodating the impacts from the plant's intake needs and
effluents) as opposed to such receiving waters being deemed to be "similar" because they are
rivers.

131d., p. 4-4.

The 2010 report discusses the plants in the various Situation groups in the table above as
follows (omitting citations): (32-14-1 [Reiser, Caroline])

Comment: Situation 1A:

A number of sites with cooling towers are not listed in this category because their cooling towers
are "helper towers," that are used primarily during summer months and are not capable of
providing 100% of the cooling of the plant at full power. Rather, they augment or assist a once-
through system, especially during summer months (high cooling water temperatures and/or low
river flow.) Helper towers are typically used in-line with circulating water exiting the condenser to
cool that water prior to discharge to the source water body, without recirculation to the intake
side of the condenser. This configuration does not reduce intake flow rates, as occurs in closed-
cycle cooling.

Co-located reactors Hope Creek (Sit. 1A) and Salem (Sit. 5) are listed as separate sites
because of different NPDES permitting and ownership history.

Situation 1B:

Four sites with man-made cooling ponds (or equivalent) have been granted an exemption by
their state permitting authority from § 316(b) requirements, at the request of the owner/operator.
These four sites are: Turkey Point, South Texas, LaSalle, and Braidwood. Turkey Point uses a
unigque system of man-made canals (instead of an open pond) that is appropriate to the
hydrology and geology of Southern Florida. The other man-made cooling ponds in this situation
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were previously open lands (no significant rivers or creeks within the impounded pond area).
After creating the embankment for the man-made pond, it was filled over time from a nearby
river. Although full condenser flow-rate equivalent to a once- through cooling system is
maintained for reactors on these sites, aquatic life is minimal (or never introduced) inside the
pond, making concerns for impingement, entrainment, and thermal impacts largely irrelevant.
Makeup water to these sites, if needed, does come from nearby "waters of the U.S." (a river or
ocean) subject to § 316(b), but makeup flow rates are equal to or less than the amount of
makeup water required to support a closed-cycle cooling tower site.

Situation 2:

These sites are similar to sites in Situation 1B, but differ from situation 1B in that the permitting
authority has judged that the cooling pond is "waters of the U.S.". Most of the water bodies used
to cool the sites in this situation were created by damming a small river or creek at its
headwaters, and filling it over a period of months or years, similar to how it was done for cooling
ponds in Situation 1B. Also, the inflow to these ponds from local rain and runoff (e.g., feeder
creeks) is typically too small to maintain pond level, so makeup from a nearby river that is off-
stream from the cooling pond is sometimes pumped into the pond to augment natural pond
inflows (same as in Situation 1B). In most cases, aquatic life was not preexisting in these ponds,
but was often introduced artificially for the purpose of providing sports fisherman expanded
access to fishing sites in the region.

One site in this situation, North Anna, is unique, in that the cooling lake is divided into a warm
side and cool side by small dams on three fingers of Lake Anna. The nuclear plant is sited on
the warm side of the lake, which functions as a cooling pond per above. The makeup water
source for this cooling pond is the cool side of the lake. (If this site had been constructed without
separating the warm and cold segments, then the resulting standard lake-cooled configuration
would have been assigned to Situation 3.)

Also note that one site in this category (Dresden) employs cooling towers during summer
months. The NRC defines a cooling pond as "a man-made impoundment that does not impede
the flow of a navigable system and that is used primarily to remove waste heat from condenser
water prior to recirculating the water back to the main condense" (ORNL/NUREG/TM-226). NRC
specifies in NUREG-1437 that most of the sites in both Situation 1B and Situation 2 qualify as
"Cooling Ponds."

One site in this category (VC Summer) operates in conjunction with a pumped storage facility on
the same reservoir.

Situation 3:

These sites are on man-made lakes, but these lakes are "on-stream" with the source river and
provide a range of public services and missions (e.g., recreation, municipal water supply,
irrigation) - thus the label "multi-purpose reservoir." For these sites, the cooling function and the
makeup water source are the same river (unlike Situations 1B and 2).

Three of the sites in this category have installed Helper towers that are used during summer
months (Vermont Yankee, Browns Ferry, and Sequoyah). Another site, Peach Bottom, has
Helper towers on site that were previously used, but are now inactive (retained operable for
contingency only).

Two sites in this category operate in conjunction with a pumped storage facility on the same
reservoir (Oconee, Peach Bottom).
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Arkansas Nuclear One (ANO) Unit 1 uses once-through cooling on its reservoir; adjacent Unit 2
uses closed-cycle (wet) cooling, based on a natural draft tower.

Watts Bar has cooling towers that are capable of supporting 100% reactor power at all times of
the year. It was originally designed and operated as a closed-cycle cooling site. (The site has
two large hyperbolic towers - one operational on Unit 1, and one ready to operate when Unit 2 is
ready to start operation.) Approximately ten years ago, TVA took advantage of an existing water
permit it holds for a nearby non- operating fossil plant, which receives cooling water upstream of
the Watts Bar Dam. TVA utilizes water from that fossil plant and mixes it with the Watts Bar Unit
1 cooling tower basin inventory. This modification was performed to reduce condenser
circulating water temperatures and improve plant efficiency. This "supplemental CCW"
comprises about 1/3 of total condenser circulating flow, when in operation. However, for
purposes of this report, Watts Bar is considered a closed-cycle plant, since it could discontinue
use of Supplemental CCW, if 8§ 316(b) requirements make its use problematic.

(32-14-2 [Reiser, Caroline])

Comment: Situation 4:

These sites are on the open ocean or a bay off the open ocean with full open-ocean salinity
levels (no fresh water dilution). Four of these seven sites are on the Atlantic, two on the Pacific,
and one on the Gulf of Mexico. Most of these sites have taken extraordinary measures to
minimize adverse environmental impact on marine life or provide extensive remediation
programs to compensate for losses. None of them have incorporated cooling towers into their
systems, largely because salt-water cooling tower operations are challenging (e.g., particulate
emissions from towers, including salt drift, can impact switchyard reliability, local ecology, etc.;
other challenges include corrosion issues, brine blowdown, etc.).

Note that this category of nuclear sites is the only one for which corresponding sites in an
equivalent cooling water situation are not contained within Situation 1A - i.e., all nuclear plants
on coastal sites in the U.S. use once-through cooling - nuclear power plants have no experience
with salt water cooling towers at an ocean site. This observation not only applies to the U.S. - it
applies globally. All nuclear plants in other countries that are sited on the ocean also use once-
through cooling. We do have limited experience with cooling towers at ocean sites for a few
fossil plants (e.g., two coal units at Crystal River in Florida use natural draft cooling towers).
This limited experience suggests that salt-water cooling towers are not infeasible, but present
major challenges as discussed above. The State of California the home of two of these sites,
has adopted a policy requiring 19 coastal power plants to begin phasing out once-through
cooling systems, in order to better protect marine life. This policy has involved extensive
analysis of the pros and cons of requiring cooling towers on coastal sites, and impacts two
nuclear sites in California (Diablo Canyon and San Onofre). (New York and New Jersey are
considering similar policies; see "Situation 5," below.) ...

Situation 5:

These sites are located on a river-fed estuary (e.g., Chesapeake Bay) or a Tidal River (e.g.,
Hudson River). In either case, the site experiences both freshwater flow from up-river and saline
inflow from an ocean.

A tidal river site typically experiences varying salinity levels based on tides or seasonal
differences driven primarily by spring runoff. Note that some of the sites in Situation 1A or 1B
are also located in a similar aquatic environment (e.g., Turkey Point, South Texas, Hope Creek),
but since makeup flow from their nearby estuary or tidal river is minimal compared to once-
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through cooled sites, these sites are binned based on their effective closed-cycle configuration
(i.e., 1A or 1B) and their exemption from 8 316(b).

Retrofitting cooling towers at Situation 5 sites would be problematic for reasons similar to
Situation 4, since most of these sites experience significant salinity, especially during months
when river flows are low. The Hope Creek reactor (a Situation 1A plant) uses cooling towers on
an estuary, demonstrating that cooling tower operations in this environment, although
challenging, are feasible. Finally, as with Situation 4 above, some States are taking preemptive
action (prior to EPA issuing its revised draft Phase Il Rule) to require cooling tower retrofitting at
plants in this situation. The State of New Jersey issued a new draft NPDES permit in January
2010 for Oyster Creek that required the retrofitting of a closed cycle cooling system on that
plant, with a seven-year compliance schedule. Then in March 2010, the State of New York
issued a draft policy requiring closed-cycle cooling at most state power plants. New York
subsequently denied the water quality certificate for the license renewal of the Indian Point
plant, based in this draft policy.

Situation 6:

Two of these sites on rivers (Prairie Island, Monticello) employ cooling towers in a closed
cooling cycle mode during summer months. These two sites use sluice gates to restrict intake
and discharge flow from/to the Mississippi River from May through September, when high
temperatures and/or low flow conditions exist on the river. (This design is different than the
typical "helper tower" arrangement used at a few other sites that reduces discharge
temperatures without reducing intake flow rate.) During other months, Prairie Island and
Monticello operate in an open cycle/once-through mode.

Situation 7:

One of these sites, Nine Mile Point, uses once-through cooling for its older Unit 1, and closed-
cycle cooling (natural draft tower) for its newer Unit 2. Note that the new draft policy issued by
the State of New York also applies to three New York reactors on Lake Ontario: Ginna,
Fitzpatrick and Nine Mile Point-1.

This report also provides additional details in summary tables like the ones below, both about
the plant as well as the intake structures.

[See ML23123A412 for summary tables.]

While some of this information is provide in NUREG-1437, these types of summary tables in the
main body of the text would be more informative. Information on the condenser cooling water
flow rates are an important parameter for assessing surface water impacts. In addition, details
on the locations and designs of the intake and discharge structures, as noted in the excerpted
tables above, are also critical for assessing the surface water impacts from specific plants.

As can be seen from the examples above, the proposed Revision 2 to NUREG-1437 as well as
prior GEIS lack detail about the plants and their cooling water systems, which are important
determinants of surface water environmental impacts. It is improper to not provide the detail,
and then baselessly conclude that plants are similar when they are not, or that their
source/receiving waters are similar when they are not. The proposed Revision 2 to NUREG-
1437 does not justify the generic Category 1 classification. (32-15-1 [Reiser, Caroline])
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Response: The NRC disagrees with these comments. The NRC'’s license renewal
environmental review process, which this revised LR GEIS and final rule support, has been
effective in ensuring that the NRC takes the necessary “hard look” under NEPA while focusing
associated environmental reviews on important site-specific issues and concerns at each
nuclear power plant site. The NRC has performed a thorough analysis of the potential impacts
of continued nuclear power plant operations on surface water resources during the license
renewal term. These analyses are presented in Sections 4.5.1.1.1 through 4.5.1.1.11 of this
LR GEIS and justify the findings for each of the 10 Category 1 (generic) surface water issues
considered. Specifically, a Category 1 determination is appropriate for the surface water issues
identified in the comments, because the environmental impacts were found to be the same or
similar at all plant sites based on previous license renewal environmental reviews, in
combination with related scientific literature and any new data from ongoing plant operations.
The NRC'’s analysis determined that impacts for the cited surface water resources issues during
the license renewal term (initial LR or SLR) would be SMALL.

However, a designation of an issue as a Category 1 issue does not mean that potential impacts
are not considered. During preparation of plant-specific supplements to the LR GEIS, the NRC
staff considers changes in nuclear power plant operating parameters and new and potentially
significant information provided by the applicant or identified through public comments, or
resulting from the NRC'’s due diligence in reviewing relevant information. Data are reviewed in
part for information that could change the conclusion in the LR GEIS with regard to an issue.
Thus, even though an issue is a Category 1 issue, mechanisms are in place to conduct a full
plant-specific review if new and significant information warrants such a review.

To ensure that the LR GEIS and rule can continue to be efficiently used and remain
comprehensible to the public, the NRC has summarized the vast body of collected technical
information about operating nuclear power plants and includes reference citations to detailed
information contained in completed plant-specific supplements to the LR GEIS. With regard to
the comments that this LR GEIS lacks adequate detail about nuclear power plant cooling water
systems and site characteristics sufficient to inform Category 1 determinations for surface water
issues, the summary information presented in Section 3.1.3 of this LR GEIS is further supported
by more detailed information in Appendix C.

The NRC also acknowledges the comments concerning information provided from the

U.S. Department of Energy commissioned report, “Cooling Water Issues and Opportunities at
U.S. Nuclear Power Plants,” December 2010 (DOE 2010). While this report uses a cooling
water system classification system for then-operating nuclear power plants that differs from that
used in this LR GEIS (Section 3.1.3, Tables 3.1-2 through 3.1-4), the report does not provide
any new information that would challenge the findings in the 2013 LR GEIS or this revised

LR GEIS. The NRC'’s cooling system configuration descriptions and nomenclature were adopted
in the 1996 LR GEIS and their continued use will ensure consistency for the purposes of
environmental impacts determinations in future LR GEIS updates and in the preparation of
future plant-specific supplements to the LR GEIS, or similar analysis. No changes were made in
the LR GEIS, final rule, or guidance as a result of these comments.

A.2.4 Water Resources: Groundwater Resources
Comment: (vii) Groundwater Resources

(20) Groundwater contamination and use (non-cooling system impacts). - 1. Is site specific
(2) because Turkey Point sits inside the boundaries of Biscayne National Park, local geology
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allows rapid lateral drift of groundwater, and any accidental discharges will have significant
adverse effects on the adjacent environment. (7-6 [Stoddard, Philip])

Comment: 24) Groundwater quality degradation resulting from water withdrawals. - 1. Is site
specific (2). Water withdrawals at Turkey Point alter freshwater flows into the Southeast Coastal
Everglades and interfere with some of the goals of Everglades restoration (BBSEER).

(7-7 [Stoddard, Philip])

Comment: Groundwater Resources: Groundwater contamination and use (non-cooling
system impacts) are unique, significant site specific considerations. Is site specific because
Turkey Point is adjacent to the boundary of Biscayne National Park, local geology allows rapid
lateral drift of groundwater in all directions, and discharges have significant adverse effects on
the adjacent environment, including but not limited to the degradation of nearshore seagrass
meadows. Groundwater quality degradation resulting from the concentration of salt and other
contaminants in a plume that is about 10 miles wide which is less than 1 mile of the Newton
wellfield to the west and is under Biscayne National Park. Additionally, It Is site specific because
water withdrawals at Turkey Point alter freshwater flows into the Southeast Coastal Everglades
and interfere with some of the goals and objectives of Everglades restoration (BBSEER).

(26-4 [Casals, Rafael])

Comment: The draft document claims that the impacts of continued operations and
refurbishment activities on groundwater quality resulting from water withdrawals would
be SMALL. Further, it assumes that groundwater withdrawals at operating nuclear power
plants would not significantly degrade groundwater quality.

This is an incorrect assumption based on the operations at Turkey Point Power Plant and is a
site-specific issue. Due to south Florida's local geology, surface water from the CCS and
underlying groundwater moves freely through the porous bedrock and beyond the boundaries of
the facility as evidenced by the presence of Tritium above background levels in groundwater
and surface water. Monitoring data indicate that operation of the Cooling Canal System (CCS)
has a large impact on groundwater quality contrary to the assumptions in the draft document.
Data collected since the commencement of operations of the Turkey Point Power Plant and
more recently since the Uprate of Units 3 & 4 demonstrate that there are long term effects on
the groundwater that were not considered and that have been exacerbated over time with
increased groundwater withdrawals. The NRC should consider and analyze all available data
including the most recent post Uprate data, to fully evaluate the function of the CCS over the
next 34 to 35 years, including plans for the addition of external sources of fresh or low saline
water, and its impact on water resources in the area. The changes caused by these
groundwater withdrawals are not static and given the data that currently exist, it is not
reasonable to assume that groundwater impacts from continued operations are small from
current or future operations. (30-4 [Spadafina, Lisa])

Comment: Groundwater Resources: Groundwater contamination and use (non-cooling
system impacts) are unique, significant site specific considerations. It is site-specific because
Turkey Point is adjacent to the boundary of Biscayne National Park, local geology allows rapid
lateral drift of groundwater in all directions, and discharges have significant adverse effects on
the adjacent environment, including but not limited to the degradation of nearshore seagrass
meadows. Groundwater quality degradation resulting from the concentration of salt and other
contaminants in a plume that is about 10 miles wide which is under 1 mile of the Newton
wellfield to the west, and is under Biscayne National Park. Additionally, it Is site specific
because water withdrawals at Turkey Point alter freshwater flows into the Southeast Coastal
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Everglades and interfere with some of the goals and objectives of Everglades restoration
(BBSEER). Specifically, by blocking all freshwater groundwater and surface water that would
otherwise be reaching the nearshore of Biscayne National Park. One of the primary goals in this
area is to reestablish mesohaline conditions in the nearshore. This will be nearly impossible to
achieve along this section of coastline as long as the CCS is in operation.

(36-4 [Reynolds, Laura])

Response: The NRC agrees in part and disagrees in part with these comments. The NRC
agrees with the comments that suggest that the NRC needs to consider unique and site-specific
issues and impacts at nuclear power plant sites as part of the NRC'’s license renewal
environmental reviews. Plant- or site-specific environmental issues and concerns associated
with operating nuclear power plants, such as those raised in the comments, are considered in a
plant-specific supplement to the LR GEIS in accordance with the NRC'’s regulations in

10 CFR Part 51.

The NRC disagrees with the comments that environmental conditions and continued operations
associated with the Turkey Point plant, including its cooling canal system (CCS), provide
justification to modify the LR GEIS and rulemaking and their characterization of two
groundwater resources-related issues from Category 1 (generic) to Category 2 (plant-specific).
Specifically, as cited in the comments, the NRC has concluded that the issues of “Groundwater
contamination and use (non-cooling system impacts)” and “Groundwater quality degradation
resulting from water withdrawals” are properly designated as Category 1 issues, because the
environmental impacts were found to be the same or similar at all plant sites. The NRC has
stated its methods and criteria for environmental issue identification, categorization, and
definitions in Section 1.5 of this LR GEIS as well as in the footnotes to Table B-1 in Appendix B
to Subpart A of 10 CFR Part 51, as revised pursuant to this final rule.

The evaluation of groundwater issues in this LR GEIS and final rule included a review of
changes to applicable laws and regulations, new data available to the NRC, collective
experience, and lessons learned and knowledge gained from conducting environmental reviews
for initial LR and SLR since 2013. This includes new information and conditions identified by the
NRC staff during the SLR environmental review for Turkey Point Nuclear Generating Units 3
and 4 (NRC 2019a).

A generic, Category 1 grouping is appropriate for the groundwater resources issues referenced
above because the environmental impacts were found to be the same or similar at all plant sites
based on previous license renewal environmental reviews. Specifically, the NRC has
determined in this LR GEIS and final rule that continued nuclear plant operations and
refurbishment on groundwater contamination and use (hon-cooling system impacts) and on
groundwater quality degradation resulting from water withdrawals during the license renewal
term (initial LR or SLR) would be SMALL. The findings are supported by the NRC’s analysis
presented in Sections 4.5.1.2.1 and 4.5.1.2.5 of this LR GEIS. As described in Section 4.5.1.2.1,
the Category 1 issue, “Groundwater contamination and use (hon-cooling system impacts),”
focuses on routine groundwater uses such as dewatering as well as facility site industrial and
waste disposal practices and potential groundwater quality concerns, other than those
associated with a nuclear power plant’s cooling water withdrawals and discharges. The NRC did
not identify any information during the SLR environmental review for Turkey Point (NRC 2019a)
contrary to a Category 1 (generic) determination with an impact of SMALL for this issue. The
scope of this issue does not consider the operational impacts of cooling ponds, such as the
Turkey Point CCS. Separately, however, as stated in Section 1.11 of this LR GEIS, the SLR
environmental review for Turkey Point resulted in the identification of new and significant
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information related to CCS operation. Accordingly, the LR GEIS now includes a revised,
consolidated Category 2 issue, “Groundwater quality degradation (plants with cooling ponds),”
that consolidated a previously listed Category 1 issue, “Groundwater quality degradation (plants
with cooling ponds in salt marshes),” and a previously listed Category 2 issue, “Groundwater
quality degradation (plants with cooling ponds at inland sites).” The basis for this revised issue
is described in Section 4.5.1.2.6 of this LR GEIS.

For the Category 1 issue, “Groundwater quality degradation resulting from water withdrawals,”
the issue focuses on the action of groundwater production wells at operating nuclear plants and
the potential for those wells to induce the flow of lower quality surface water or groundwater into
a water supply aquifer. As described in Section 4.5.1.2.5 of this LR GEIS, the NRC carefully
considered information from the SLR environmental review for Turkey Point (NRC 2019a)
regarding the effects of Turkey Point’s marine wells, site production wells, CCS “freshening
wells,” and hypersaline plume recovery wells. Based on the information considered and
referenced in NRC 2019a, the NRC staff determined that groundwater withdrawals in
accordance with cited regulatory requirements at Turkey Point would have SMALL impacts
overall. In addition, operation of the recovery well system would in fact have beneficial water
guality impacts by mitigating the CCS hypersaline plume and expansion of the regional
saltwater interface. This would serve to mitigate harm to the waters of Biscayne Bay and
nearshore areas to the east and the Everglades to the west.

Finally, the designation of an issue as a Category 1 issue does not mean that potential impacts
are not considered. During the preparation of plant-specific supplements to the LR GEIS, the
NRC staff considers changes in nuclear power plant operating parameters and new and
potentially significant information provided by the applicant or identified through public
comments, or resulting from the NRC’s due diligence in reviewing relevant information. Data are
reviewed, in part, for information that could change the conclusion in the LR GEIS with regard to
an issue. Thus, for a Category 1 issue, mechanisms are in place to conduct a full plant-specific
review if new and significant information warrants such a review. No changes were made in the
LR GEIS, final rule, or guidance as a result of these comments.

Comment: It's more of a comment on the radionuclides released to groundwater. It's indicating
in the chart that it's a small to moderate risk.

But as | already mentioned, and in my examples, we've already had two of those happen here
in Illinois, Braidwood and Dresden. So, the question | have here -- and again, this would be an
important one of those qualitative and quantitative measures, of how do you account for
materials degradation and aging on these plants? | mean, all those pipes were underground.
How do you evaluate that? What do you have in place that would make that determination?

I don't know, and that would be an important piece in order for us to give meaningful input back
to you as to whether this process is really valid or not. (8-3-3 [Kraft, David])

Comment: Section 4.5.1.2.1 states: "Groundwater monitoring programs, including monitoring of
onsite drinking water quality in accordance with safe drinking water regulations, would be
expected to identify problems before contaminated groundwater reached receptors; however,
monitoring wells need to be present and in proper locations in order to detect contaminants."
(page 4-35, lines 28-31)

* EPA recommends that NRC clearly define the requirements for monitoring wells at nuclear

plant sites and detail any specific requirements NRC follows for monitoring well
construction. (15-7 [Tomiak, Robert])
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Response: The NRC acknowledges these comments. With regard to radionuclides released to
groundwater in general, the NRC’s regulations set forth in 10 CFR 20.1406(c) in part require
that licensees conduct their operations to minimize the introduction of residual radioactivity to
the plant site. Violations are subject to NRC enforcement action and possible increased
oversight, as cited in Section 4.5.1.2.7 of this LR GEIS.

While outside the scope of this LR GEIS and associated rulemaking, the integrity and aging
management of buried piping within the scope of license renewal is addressed as part of the
NRC'’s plant-specific safety review of license renewal applications. The NRC’s oversight of the
buried piping within the scope of the plant-specific safety review focuses on ensuring that
licensees and operators properly monitor and, when necessary, repair or replace buried piping.

Nevertheless, inadvertent (abnormal) releases of radionuclides to the environment do occur at
operating nuclear power plants, and differ from those that might be conducted in a planned and
monitored manner, as described in Section 4.5.1.2.7 of this LR GEIS. Consequently,
“Radionuclides released to groundwater” is a Category 2 issue, requiring nuclear power
plant-specific environmental analyses for impact determination. The scope of the issue
considers potential contamination of groundwater from the inadvertent (abnormal) release of
liquids containing radioactive material from nuclear power plant systems, including buried
piping, into the environment. This encompasses inadvertent releases from spent fuel pools,
storage tanks, and any other nuclear power plant equipment.

As presented in Section 4.5.1.2.7, the NRC has considered in its technical basis for the issue
the range of historical inadvertent release events at operating plants and their impacts on site
groundwater quality, including at the Dresden and Braidwood nuclear power plants as cited in
the comments. The NRC has determined from these events that the potential exists for SMALL
to potentially MODERATE impacts on site groundwater quality, based on the definitions
provided in Section 1.5.2.3 of this LR GEIS. The impact level would depend on the leak or spill,
radionuclides involved, hydrogeologic factors, the distance to receptors, and the response time
of plant personnel to identify and stop the leak in a timely fashion. In rendering an impact finding
from its analysis, the NRC staff will consider whether the release has caused or could cause
substantial impairment or noticeable alteration of groundwater quality in an aquifer with respect
to designated use classification or applicable drinking water or other applicable standards. The
NRC has revised Section 4.5.1.2.7 of this LR GEIS to provide this clarification. To date, no plant
site has resulted in tritium contamination in offsite groundwater in excess of the EPA standard
(20,000 picocuries per liter). Additional information about the NRC'’s response to the release of
radionuclides to groundwater during plant operations is described in Section 3.5.2.2 of this

LR GEIS.

As described in Section 3.5.2.2 of this LR GEIS, under the Nuclear Energy Institute’s (NEI’s)
Groundwater Protection Initiative (NEI 07-07, NEI 2019a), each member company voluntarily
committed to develop and implement a plant-specific groundwater protection program for
operating or decommissioning nuclear power plants. These programs cover the assessment of
plant systems and components, site hydrogeology, and implementation of groundwater
monitoring programs. More specifically, each site-specific groundwater protection program was
developed based on an assessment of plant systems, components, buried piping, and site
hydrology. The program is designed to provide early indication of a leak of radioactive liquid
from a plant system or buried pipe in order for plant personnel to take corrective action.
Typically, licensees have installed a series of groundwater monitoring wells near the plant
systems, components, and buried piping containing radioactive liquids. To monitor the actions of
the nuclear industry, the NRC updated its inspection procedure to include this issue as part of
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its routine radiological inspection at all nuclear power plants. A groundwater protection program
conforming to NEI 07-07 must identify credible mechanisms for radionuclide releases to
groundwater and the associated methods used to detect inadvertent releases, describe the
parameters of a groundwater monitoring program to ensure timely detection, and establish a
remediation protocol to prevent migration of radionuclides offsite. An applicant for license
renewal must also include in its environmental report under 10 CFR 51.53(c)(3)(ii))(P) a
description of any groundwater protection program and any past inadvertent releases. The NRC
also requires licensees to conduct subsurface (i.e., subsurface soil and groundwater) monitoring
in accordance with 10 CFR 20.1501 to ensure compliance with radiation dose limits.

With regard to the construction of groundwater protection wells associated with industry’s
implementation of NEI 07-07 and licensee implementation of groundwater monitoring in general,
the NRC'’s regulations do not specify requirements for monitoring well construction. However,
NEI 07-07 specifies that licensees when developing groundwater protection programs for their
nuclear plants use the Electric Power Research Institute’s (EPRI’s) technical guideline,
“Groundwater Protection Guidelines for Nuclear Power Plants” (EPRI 2008). The EPRI
document specifies placement, construction, and maintenance standards for groundwater
protection monitoring wells. Furthermore, the NRC expects that its licensees adhere to all
applicable Federal, State, and local regulations and industry standards in conducting licensed
activities.

Comment: The Turkey Point complex is located in a highly sensitive area of the watershed: at
the shores of the Biscayne Bay Aquatic Preserve (a State of Florida designation to conserve a
waterbody's natural and cultural heritage); abutting the Biscayne National Park; approximately
12 miles from Everglades National Park; above a sole-source drinking water aquifer; less than
ten miles from several municipal wellheads; and adjacent to the Model Lands (an undeveloped
area of Miami-Dade County that is designated as “environmentally-endangered”). It occupies
traditional Miccosukee land. Now, the complex is abutting an area contemplated for Everglades
restoration under state and federal auspices.

Cooling Canal System

In the early 1970s, a consent decree between the Federal Government and Florida Power and
Light (FPL) stipulated that FPL build a recirculating multichannel system to prevent thermal
pollution from entering the adjacent Biscayne Bay.! When the U.S. Atomic Energy Commission
prepared a 1972 environmental impact statement (EIS) for the planned cooling canal system
(CCS), the EIS acknowledged that water from the unlined CCS could emerge via groundwater
into Biscayne Bay to the east,? even while acknowledging that available information was
extremely limited?® regarding the environmental impacts from the construction and operation of
the proposed CCS. The agency also concluded that environmental impacts from the 5,900 acre
CCS would be insignificant on subsurface flows to the west.*

! Final Environmental Statement Related to Operation of Turkey Point Plant, 1972, Dockets No,
50-250 and 50-251, at IlI-5 and III-7. Included as Attachment 1.

21d., at ii.

31d., at iii.

41d., at VI-2.
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FPL, through the original consent decree, agreed to seek ways of improving on the CCS by
investigating the feasibility of a mechanical draft cooling tower and water spray modules as a
replacement or supplemental cooling system for the CCS.®> FPL also agreed to investigate
alternate sources of water, such as brackish, deep groundwater, and surface water sources for
either the CCS or mechanical cooling devices.

51d., XI-2

CCS Temperature and Salinization

The environmental impacts on groundwater are, in fact, clearly noticeable and significant.
Dense, saline water circulating through the unlined cooling canal system migrates radially from
the CCS® because the porous geology of the underlying Biscayne Aquifer allows water from the
CCS to move freely through the ground beyond the limits of the Turkey Point property.

6 McThenia, A.W, Martin, W. K., Reynolds, J., 2017. Rising Tides and Sinking Brines: Managing
the Threat of Salt Water Intrusion. Florida Water Resources Journal 68, at 36. Included as
Attachment 2.

As hot water exiting the reactor circulates around the CCS, the water evaporates in the shallow
canals, concentrating its salt content. Salinity has increased in the CCS by around 5% per
decade since 1973,7 resulting in present-day hypersaline conditions. Given that the shallow,
unlined CCS was excavated into highly porous limestone, water migrates beyond the limits of
the cooling canal system and off the FPL property. Due to its density, the hypersaline water
sinks through the strata and to the bottom of the Biscayne aquifer where it spreads in all
directions. Hypersaline water has been tracked spreading west at a rate of up to around one
foot per day.? Over time, the CCS has emitted a hulking mass of hypersaline (<19,000 mg/L
chloride concentration) groundwater that has extended as far as 2 miles west of the property.®

7 Chin, D. A. (2015). The Cooling Canal System at the FPL Turkey Point Power Station, at 2.
Included as Attachment 3.

8 McThenia, A.W, Martin, W.K., Reynolds, J., 2017. Rising Tides and Sinking Brines: Managing
the Threat of Salt Water Intrusion. Florida Water Resources Journal 68, at 36.

91d., at 36.

To be sure, the CCS is not the only driver of saltwater contamination into the aquifer. Saline
water is encroaching into the fresh Biscayne Aquifer as a phenomenon of sea level rise.
However, the CCS-driven hypersaline plume in the area of Turkey Point presents an additional
concern, because is influencing the movement of the saline water interface within the Biscayne
Aquifer more than 4 miles inland.1°

10 McThenia, A.W, Martin, W.K., Reynolds, J., 2017. Rising Tides and Sinking Brines: Managing
the Threat of Salt Water Intrusion. Florida Water Resources Journal 68, at 36.

Moreover, cooling canal waters are warming. A 2014 uprate that increased the plant's power-
generating capacity correlated to increasing water temperatures in the CCS,*! so much so that
FPL requested approval from the NRC to increase the maximum limit on cooling waters.*? In
addition to the hotter temperatures yielded by the increased power-generating capacity, waters
in the CCS are also subject to a warming climate.

11 Chin, D. A., 2015. The Cooling Canal System at the FPL Turkey Point Power Station, at 1.

12 Turkey Point Generating Unit Nos. 3 and 4 -Issuance of Amendments No. 261 and 256 (TAC
Nos. M4392 and MF 4393). (31-2 [Silverstein, Rachel])
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Comment: Cooling Canal Freshwater Augmentation and Surface Water Impacts

Concerns regarding the unusually high temperatures and salinity in the CCS reached a
flashpoint following the uprate. In August of 2014, the plant operator reduced power at Turkey
Point Units 3 and 4 due to excessive ultimate heat sink temperature in the CCS.*2 Likewise, the
South Florida Water Management District (SFWMD, or "District") issued an emergency order
approving the use of water from the nearby L-31E canal to freshen the CCS.** Following the
emergency order, the District approved a separate authorization in 2015 to allow the plant
operator to pump up to 18,300 million gallons annually (up to 100 million gallons per day) of
L-31E fresh water into the CCS.%*®

13 NUREG-1437, Volume 1, Revision 2 GEIS -Draft Report for Comment, February 2023, at
3-42.

14 Miami Dade County, March 7, 2016. Report on Recent Biscayne Bay Water Quality
Observations associated with Florida Power and Light Turkey Point Cooling Canal System
Operations, at 4. Included as Attachment 4.

15 SFWMD Permit Number 13-05856-W, issued June 1, 2015.

The canal freshening was evaluated by a third-party academic reviewer who posited that
additions to the CCS may have adverse impacts.'® The reviewer stated that under the SFWMD-
approved pumping protocol, the cooling canal stage would rise while the stage of the L-31E
canal would be held constant. This could result in a decreased, or potential reversal of, the
seaward piezometric-head gradient - leading to a potential saline plume advecting from the CCS
towards the L-31E canal and creating a circulation cell in which the salinity of the water in the
L-31E Canal is increased as the saline plume enters the L31E Canal.’” The reviewer
additionally found that "elevated water levels in the CCS resulting from pumping 100 mgd from
the L-31E will increase the (seaward) piezometric-head gradient between the CCS and
Biscayne Bay, resulting in the increased discharge of higher-salinity water from the CCS into the
Bay via the Biscayne Aquifer."18

16 Chin, D. A., 2015. The Cooling Canal System at the FPL Turkey Point Power Station.
171d., at 3.
8 1d., at 40.

Under current authorization, water is taken from the brackish Floridan Aquifer and pumped into
the CCS.1° However, no matter the source of the water used to freshen the canals, there exists
the possibility of a decreased or reversed piezometric head gradient if the CCS water level
exceeds the stage of the L-31E, resulting in advection of hypersaline water into the L-31E.
Figure 1, below, shows measured spikes in specific conductance - indicating that significant
salinity events in the L-31E have occurred as recently as March 2023.

19 Stantec, August, 2022. FPL Turkey Point Annual Monitoring Report. Retrieved at
https://prodenv.dep.state.fl.us/DepNexus/public/electronic-documents/FL0001562/facility!search

[See ML23123A404 for line graph of specific conductance over time]
Figure 1: March 8, 2023 salinity event on L-31E canal, at approximately 3:00AM. Source:
Miami-Dade County Department of Regulatory and Economic Resources.

In addition to high chloride levels, the CCS contains high levels of radionuclides. Per a 2016

county memorandum, tritium concentrations have been measured as high as 16,500 pCi/L in
the cooling water.?°
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20 Miami Dade County, March 7, 2016. Report on Recent Biscayne Bay Water Quality
Observations associated with Florida Power and Light Turkey Point Cooling Canal System
Operations, at 4.

Sampling in the nearshore waters adjacent to the CCS found evidence of polluted water
leakage from the canals by way of tritium, which acts as an excellent tracer for the fate of CCS
water. Miami-Dade County conducted surface water sampling in Biscayne Bay near the CCS
and found that all samples contained tritium concentrations higher than background levels
typical for Biscayne Bay surface waters (where the baseline is 20 pCi/L).?! In areas closest to
the CCS, bottom samples contained tritium concentrations ranging from 2,652 to 4,317 pCi/L -
indicating that water originating from the CCS is reaching tidal waters outside of the CCS.
2l|d., at 4.

Far beyond the nearshore waters of the Turkey Point plant, the approximate limit of the 20 pCi/L
contour has been reported as far as 3.8-4.7 miles west of the CCS and 2.1 miles east of the
CCs.2

22 Chin, D. A., 2015. The Cooling Canal System at the FPL Turkey Point Power Station, at 2.
(31-3 [Silverstein, Rachel])

Comment: Cooling Canal System Groundwater Contamination Remediation Plan

Given the significant surface water and groundwater contamination, FPL was sued by the
county and the state. To settle litigation, FPL entered into a consent agreement with Miami-
Dade County in October 2015, and entered into a consent order with the Florida Department of
Environmental Protection (FDEP) in June 2016. These instruments compelled FPL to install a
recovery well system to remediate the hypersaline plume. Per the FDEP consent order, FPL is
required to confirm by Year 5 that the recovery well system will retract the westward extent of
the hypersaline plume to the L-31E canal within 10 years.?®

23 State of Florida Department of Environmental Protection v. Florida Power & Light Company,
Consent Order OGC No. 16-024 (June 20, 2016), at 10.

The recovery well system was installed in May, 2018 and has been monitored by the plant
operator on an annual basis. Each Remedial Action Annual Status Report provides the results
of aerial electromagnetic surveys, groundwater monitoring, and groundwater modeling. FPL's
Year 3 Status Report?* includes modeling results depicting the hypersaline groundwater in the
lower aquifer falling far short of reaching the L-31E Canal at the 10-year mark.?®

24 FPL, November 15, 2021. Remedial Action Annual Status Report, Turkey Point Clean Energy
Center, Year 3. Included as Attachment 5.
251d., at 5-22., Figure 5.3-1c included as Attachment 6

In its most recent (November 15, 2022) Year 4 Status Report,?® FPL predicts that at the 10-year
mark that the plume in Layer 13 will not have retracted far enough to reach its

target.?” Moreover, FPL's modeling predicts that the hypersaline interface in layer 16 will

have expanded in some areas.?® FPL posits that their models over-simulates the edge of the
hypersalinity in deep layers such as layer 16, and that "perceived over-simulation is an area that
continues to be investigated with sensitivity analysis and alternative conceptual models".?° To
that end, FPL conducted several sensitivity simulations in its Year 4 report, and sensitivity
simulations still model the plume in lower aquifer layers not retracting to the boundary
prescribed in the consent agreement and consent order by the 10-year mark. 3

NUREG-1437, Revision 2 A-52



Appendix A

26 FPL, November 15, 2022. Remedial Action Annual Status Report, Turkey Point Clean Energy
Center, Year 4. Included as Attachment 7.

27 |d., at 5-25. Reference Figure 5.3-1c, included as Attachment 8.

28 |d., at 5-26. Reference Figure 5.3-1d, included as Attachment 9

22 1d., at 5-13.

30 |d., at 5-30. Reference Figure 5.3-3, included as Attachment 10, Figure 5.3-4, included as
Attachment 11, Figure 5.3-6 included as Attachment 12, and Figure 5.3-7, included as
Attachment 13.

The consent agreement and consent order both specify that at the Year 5 remediation mid-
point, which falls on May 16, 2023, FPL must assess the effectiveness of the recovery well
system in retracting the hypersaline plume to achieve the goals of the orders.3-32 With the two
latest consecutive annual reports showing by way of modeling that the remediation system is
unlikely to achieve hypersaline plume retraction to the L-31E canal by Year 10, FPL may be
required to consider refinement of, or an alternative to, the remediation plan.

81 State of Florida Department of Environmental Protection v. Florida Power & Light Company,
Consent Order OGC No. 16-024 (June 20, 2016), at 10.

32 Miami-Dade County v Florida Power & Light Company, Consent Agreement (October 7,
2015), at 6. (31-4 [Silverstein, Rachel])

Comment: Local Wellfields

Within the vicinity of the plant, there are several municipal wellfields that extract water from the
freshwater Biscayne Aquifer, a sole source aquifer that provides drinking water for southeast
Florida. A map of major public water supply wellfields for major utilities is included as
Attachment 15.#* The Florida Keys Aqueduct Authority relies on a wellfield approximately

9.5 miles west of the CCS for the entire Keys archipelago. Therefore, the failure to retract the
plume could pose a significant threat to the sole source of drinking water to the Florida Keys
and to existing municipal wellfields nearby, and to any new wellfield that may be contemplated
in the area.

41 Map of major public water supply wellfields for major utilities, retrieved from
https://www.arcgis.com/home/item.html?id=4713b7c6529e4a53b2092a19d21f4090
(31-8 [Silverstein, Rachel])

Comment: Our comments relate to proposed environmental review rule and category changes
in Document ID NRC -2018-0296-0017, Article I, Section D Proposed Actions and Basis for
Changes to 10 CFR Part 51, Appendix B to Subpart A of 10 CFR Part 51:

Site Specific Historical Information on the Groundwater Cooling Canal System at Turkey
Point

The Applicant uses a unique, open, and unlined cooling canal system (CCS) constructed in
1976 to cool water used to operate the two nuclear reactors at Turkey Point. After more than
40 years of operation, the CCS is still not used in any other nuclear facility in the U.S.

The CCS network comprises 168 miles spanning 5,900 acres. The Applicant's permit to operate
the CCS is issued by the State of Florida for five years, and the CCS is classified as an
*industrial wastewater facility" . The CCS is excavated into the native porous limestone and
within the underlying surficial Biscayne aquifer (BA) which is the federally designated *sole
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source drinking water aquifer" for the Florida Keys and South Florida. The CCS, which is
essentially at mean sea level on the coast, was not designed as a closed loop system, and uses
a high/low tide seawater exchange from Card Sound Bay which is part of Biscayne Bay. Its
performance is weather dependent, relying on sufficient and regular rainfall to make up for water
lost through evaporation and seepage. The evaporative cooling method which is used in the
CCS causes salt to concentrate at the bottom of the canals, making the water leaking from the
CCS into the Biscayne Aquifer much saltier than seawater. Over time, because of evaporation
and poor maintenance practices by the Applicant , salt and decayed organic matter from
vegetation on the berms flanking the CCS were allowed to accumulate in the canals causing a
hypersaline and nutrient-polluted water quality condition. By 2014, a massive hypersaline plume
created by the leakage from the CCS was identified 2-4 miles to the north, south and west
beyond the Turkey Point Plant property line in the Biscayne Aquifer. The plume was moving in
all directions out from the TP plant site and also westward towards the FKAA and the MDC
wellfields in Florida City, which supply drinking water for Monroe County and South Miami-Dade
County.

Although the CCS was designed to be a weather- dependent system, from 2011 to the present
the Applicant has had to pump millions of gallons a day of supplemental water into the CCS,
first from the SFWMD L31E freshwater Canal and now from the brackish and salty Floridan
Aquifer to dilute the hypersaline condition in the CCS and to enhance cooling capacity of the
CCS to meet NRC permit requirements. Although the Floridan is the major source of freshwater
in central and northern Florida where it is used for potable water , it becomes brackish and salty
as it runs under the Biscayne Aquifer in South Florida. It is dependent on recharge from springs
and rainfall n central and northern Florida.

In 2016, before the initial license renewal (LR) and the subsequent license renewal (SLR) for
Turkey Point in 2019 to year 2052, the Florida Department of Environmental Protection (FDEP)
acted on these serious environmental pollution issues and entered a Consent Order (CO) with
the applicant. In 2016, Miami Dade County acted on the issues created by the CCS and entered
into a Consent Agreement (CA) with applicant to remediate the groundwater pollution caused by
poor operation and maintenance of the CCS. The FDEP CO required FPL to:

*to halt the westward migration of the massive hypersaline plume from the TP canal system
(CCS) into the Biscayne Aquifer within three years from the start of the agreed remediation plan
activities, and *to withdraw the entire defined volume of hypersaline plume leaked from the CCS
back to east side of the SFWMD L-31E canal within 10 years from the start of the agreed
remediation plan activities.

The 2016 Miami-Dade Consent Agreement (MDC CA) required Applicant to demonstrate over
ten (10) year period valid reductions in the salt mass and volume of hypersaline water in
groundwater west and north of FPL's property without lowering the groundwater table and
creating adverse environmental impacts. Hypersaline groundwater is defined in both the FDEP
CO and MDC CA as groundwater with a chloride concentration greater than that of seawater
(19,000 milligrams per liter [mg/L]).

To accomplish the requirements of the CO and CA, the Applicant constructed a Recovery Well
System (RWS comprised of ten (10) groundwater extraction wells along the western edge of the
CCS which capture and pump the hypersaline water from the Biscayne Aquifer after it flows out
of the CCS and then pumps it through a conveyance pipeline system to a permitted Deep
Injection Well (DIW) located near the center of the CCS for disposal into the Boulder Zone
located 3,000 ft below the ground surface of the Biscayne Aquifer.
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The RWS became operational on May 15th, 2018, and May 16th, 2018, became the start date
for the applicable 5 year and 10 year compliance deadlines in the CO and the CA. The
Applicant is required by FDEP and MDC to prepare and file a Remedial Action Annual Status
Report on the Recovery Well System (RAASR) with FDEP and MDC. The fourth year RAASR
was filed with FDEP and MDC in November 2022. Neither FDEP nor MDC have completed
their review of the RAASR as of May 2nd, 2023, and submitted written comments
approving the contents of this document.

The Applicant states in the 4th year RAASR that it has completed all CA and CO compliance
actions required to be completed by the Year 4 milestone, and that it is on track implementing
all CA and CO compliance actions required to be completed by the Year 5 and Year 10
milestones, Our concern is that in reviewing the 4th Year RAASR, it appears to indicate
that it cannot achieve full retraction/removal of the hypersaline water plume in the "State
of FL designated compliance area" in the middle and lower modeled layers of the
Biscayne Aquifer by 2028, the date for the 10 year compliance. Partial, not complete,
retraction of hypersaline water plume edge within the "compliance area" by 2028 fails to
meet the FDEP Consent Order requirement. The CO and the CA do provide that the
Applicant can recalibrate the model in the 5th year to attempt to achieve compliance by
2028.The fifth year RAASR is due May 16th, 2023, and a report 60 days thereafter.

(37-1 [Rippingille, Bonnie])

Comment: Section 51.53 (C)(3)(ii)(D): Post-Construction Environmental Reports

We agree with the proposed language changes and consolidation of the groundwater quality
degradation issues into a single consolidated Category 2 level. The revised LR GEIS in 2013
"based on new information" was correct in its finding that cooling ponds or cooling canals at
both inland and both coastal plant sites can and have impacted groundwater and surface water
quality because of the migration of contaminants discharged to the cooling ponds or cooling
canals. We would add as a fact that contaminants, through the negligent operation and
maintenance of the cooling ponds or canals, can be created in said cooling ponds and canals
and, through migration in the aquifer and surrounding groundwater, and can result in an adverse
impact to the groundwater and surface water in the environment around the nuclear power plant
site.

In support of the 2013 LR GEIS finding and to reaffirm this subject is a Category 2
environmental issue, we would cite the Turkey Point Nuclear Power Plant, Homestead, FL as an
example of what can occur when the State and County and the NRC do not monitor the
performance of all critical plant components. It was not until 2016, that the State and County
finally issued groundwater quality violations caused by polluted, hypersaline water which had
been migrating from the cooling canal system over decades after completion of construction of
the CCS and finally required the Applicant to clean it up. The NRC relied upon the projected
success of the RWS to issue the LR and SLR in 2019 but it appears that the Applicant may not
be able to achieve compliance by 2028. The cooling canal system is an integral nuclear power
plant component under the NRC license whose performance as designed is vital to the safe and
efficient operation of the nuclear reactors, not just an industrial wastewater basin.

There are other issues that interfered with the operation of the RWS, and its success and they
are included in other comments we have submitted we have submitted in this filing.
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Exhibit 1 - 4th Remedial Action Annual Status Report by FPL filed in November 2022 in
support of the Section 51.53 (C)(3)(ii)(D rule change to move this issue to a Category 2 for your
consideration.

Exhibit 2 - DERM Memorandum to MDC Commission dated March 7th, 2016

Exhibit 3 - United States Department of the Interior, Letter to Frank Astulewicz, Director
New Reactor Licensing dated December 19th, 2016. (37-2 [Rippingille, Bonnie])

Comment: Our comments relate to proposed environmental review rule and category changes
in Document ID NRC -2018-0296-0017, Article Il, Section D Proposed Actions and Basis for
Changes to 10 CFR Part 51, Appendix B to Subpart A of 10 CFR Part 51:

"nutrient-polluted water quality condition. By 2014, a massive hypersaline plume created by the
leakage from the CCS was identified 2-4 miles to the north, south and west beyond the Turkey
Point Plant property line in the Biscayne Aquifer. The plume was moving in all directions out
from the TP plant site and also . westward towards the FKAA and the MDC wellfields in Florida
City, which supply drinking water for Monroe County and South Miami-Dade County.

Although the CCS was designed to be a weather- dependent system, from 2011 to the present
the Applicant has had to pump millions of gallons a day of supplemental water into the CCS,
first from the SFWMD L31E freshwater Canal and now from the brackish and salty Floridan
Aquifer to dilute the hypersaline condition in the CCS and to enhance cooling capacity of the
CCS to meet NRC permit requirements. Although the Floridan is the major source of freshwater
in central and northern Florida where it is used for potable water , it becomes brackish and salty
as it runs under the Biscayne Aquifer in South Florida. It is dependent on recharge from springs
and rainfall in central and northern Florida.

In 2016, before the initial license renewal (LR) and the subsequent license renewal (SLR) for
Turkey Point in 2019 to year 2052, the Florida Department of Environmental Protection (FDEP)
acted on these serious environmental pollution issues and entered a Consent Order (CO) with
the applicant.

We submit the following comments to the NRC: Section 51.53 (C)(3)(ii)(D): Post-Construction
Environmental Reports

We agree with the proposed language changes and consolidation of the groundwater quality
degradation issues into a single consolidated Category 2 level. The revised LR GEIS in 2013
"based on new information" was correct in its finding that cooling ponds or cooling canals at
both inland and both coastal plant sites can and have impacted groundwater and surface water
quality because of the migration of contaminants discharged to the cooling ponds or cooling
canals. We would add as a fact that contaminants, through the negligent operation and
maintenance of the cooling ponds or canals, can be created in said cooling ponds and canals
and, through migration in the aquifer and surrounding groundwater, and can result in an adverse
impact to the groundwater and surface water in the environment around the nuclear power plant
site.

In support of the 2013 LR GEIS finding and to reaffirm this subject is a Category 2
environmental issue, we would cite the Turkey Point Nuclear Power Plant, Homestead, FL as an
example of what can occur when the State and County and the NRC do not monitor the
performance of all critical plant components. It was not until 2016, that the State and County
finally issued groundwater quality violations caused by polluted, hypersaline water which had
been migrating from the cooling canal system over decades after completion of construction of
the CCS and finally required the Applicant to clean it up. The NRC relied upon the projected
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success of the RWS to issue the LR and SLR in 2019 but it appears that the Applicant may not
be able to achieve compliance by 2028. The cooling canal system is an integral nuclear power
plant component under the NRC license whose performance as designed is vital to the safe and
efficient operation of the nuclear reactors, not just an industrial wastewater basin.

(42-1 [Rippingille, Bonnie])

Comment: There are other issues that interfered with the operation of the RWS, and its
success and they are included in other comments we have submitted we have submitted in this
filing.

Exhibit 1 - 4th Remedial Action Annual Status Report by FPL filed in November 2022 in support
of the Section 51.53 (C)(3)(ii)(D rule change to move this issue to a Category 2 for your
consideration.

Exhibit 2 - Miami Herald Article dated April 21, 2016 by Jenny Staletovich

Exhibit 3 - DERM Memorandum to MDC Commission dated March 7th, 2016

Exhibit 4 - United States Department of the Interior, Letter to Frank Astulewicz , Director New
Reactor Licensing dated December 19th , 2016 (42-2 [Rippingille, Bonnie])

Response: The NRC agrees in part and disagrees in part with these comments. The majority of
these comments provide a narrative description of the hydrologic environment, environmental
regulatory matters, and effects on water resources from past and ongoing operations of Turkey
Point Nuclear Generating Units 3 and 4, while expressing concerns about the continued
operation of that plant. The comments also reference several reports that focus on operations
and remediation activities associated with the Turkey Point CCS.

The NRC agrees with the comments to the extent that they suggest that the NRC needs to
consider unique issues and impacts at nuclear power plant sites as part of the NRC’s license
renewal environmental reviews. Plant- or site-specific environmental issues and concerns
associated with operating nuclear power plants, such as those raised in the comments, are
considered in a plant-specific supplement to the LR GEIS in accordance with the NRC’s
regulations set forth in 10 CFR Part 51. This revision to the LR GEIS was informed by lessons
learned and knowledge gained from conducting initial LR and SLR environmental reviews since
development of the 2013 LR GEIS, as discussed in Section 4.1.3 of this LR GEIS. This includes
new information identified by the NRC staff during the SLR environmental review for Turkey
Point, as documented in NUREG-1437, Supplement 5, Second Renewal (NRC 2019a). The
Turkey Point SLR plant-specific review included consideration of relevant new information
related to groundwater quality, including operations of the plant's CCS, that supported
reconsideration of the generic impacts of the Category 1 issue, “Groundwater quality
degradation (plants with cooling ponds in salt marshes),” from the 2013 LR GEIS, as noted in
the comments. In this revised LR GEIS and rule, this issue was consolidated with a related
issue, “Groundwater quality degradation (plants with cooling ponds at inland sites),” into the
single Category 2 issue, “Groundwater quality degradation (plants with cooling ponds),” as
described in Section 4.5.1.2.6 of this LR GEIS. The NRC acknowledges the comments that
agree with this consolidation. Any future license renewals referencing this LR GEIS will address
the potential environmental impacts on groundwater quality from operations of a cooling pond
as a Category 2 (plant-specific) issue.

The NRC disagrees with the comments that suggest that the technical basis for the Category 2
issue, “Groundwater quality degradation (plants with cooling ponds),” needs to be revised to
include the Turkey Point CCS hypersaline plume and its effects as an illustrative example of a
situation where neither local authorities nor the NRC require performance monitoring of a plant
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system. Section 4.5.1.2.6 of this LR GEIS provides a substantial discussion of the remediation
activities and regulatory requirements surrounding the licensee’s activities to address
hypersalinity in the Turkey Point CCS and surrounding environment. Additionally, the NRC’s
technical basis discussion for the Category 2 issue, “Groundwater use conflicts (plants that
withdraw more than 100 gallons per minute [gpm]),” in Section 4.5.1.2.3 of this LR GEIS
describes the NRC'’s consideration of potential groundwater use conflicts associated with
sitewide groundwater withdrawals at Turkey Point, including those associated with operation of
production wells to supply groundwater for salinity management (freshening) of the CCS as well
as for hypersaline groundwater extraction.

As described in the Turkey Point SLR plant-specific supplement (NRC 2019a), the Turkey Point
CCS is an industrial wastewater facility, subject to regulation by the State of Florida in
accordance with a CWA Section 402 National Pollutant Discharge Elimination System (NPDES)
permit. With respect to NPDES permit enforcement and the regulatory agreements that govern
remediation of the Turkey Point CCS and groundwater, the NRC does not have the authority to
ensure compliance with other regulatory authorities’ requirements under the CWA, and cannot
make compliance with permits, agreements, and orders issued by other agencies a condition of
the NRC license. Therefore, these plant-specific regulatory considerations are outside the scope
of this LR GEIS and rulemaking, as well as the technical bases for Category 1 and Category 2
issues. Furthermore, the NRC expects its licensees to adhere to all applicable Federal, State,
and local regulations and industry standards in conducting licensed activities.

As referenced in the comments, new information regarding the progress of groundwater
remediation efforts at Turkey Point is appropriately considered in a plant-specific supplement to
the LR GEIS or similar analysis rather than in this LR GEIS revision and associated rulemaking.
In completing the Turkey Point SLR plant-specific supplement (NRC 2019a), the NRC staff
considered the best available information that existed at that time and predicated its findings
regarding the timeline for achieving remediation of the hypersaline groundwater plume
emanating from the Turkey Point CCS on the performance objectives and regulatory oversight
of the responsible State and local regulatory agencies, including the Florida Department of
Environmental Protection and Miami-Dade County Department of Regulatory and Economic
Resources. New information or developments regarding the progress of remediation activities at
Turkey Point would be appropriately considered by the NRC in a plant-specific supplement to
the LR GEIS. No changes were made in the LR GEIS, final rule, or guidance as a result of these
comments.

Comment: (22) Groundwater Use Conflicts (plants that withdraw more than 100 gallons per
minute)

We agree that this issue should remain a "2". We further assert that significance at Turkey Point
must be considered as "large".

The NRC documented in the draft LR GEIS that they believe there is the potential for
groundwater use conflicts imparted by the site recovery well system and the marine well
operation on existing groundwater quality. The draft LR GEIS further documents that "Based on
the NRC staff's review of groundwater modeling performed by the licensee and State regulators,
it is likely that operation of the recovery well system will have beneficial water quality impacts by
retracting the CCS hypersaline plume and the westward expansion of the regional saltwater
interface, while providing reasonable assurance that any impacts on groundwater resources and
users would be mitigated".*3
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43 NUREG-1437, Volume 1, Revision 2 GEIS -Draft Report for Comment, February 2023, at
4-40 and 4-41.

In contrast, FPL's two latest consecutive annual reports show by way of modeling that the
remediation system is unlikely to achieve hypersaline plume retraction by Year 10 in all layers of
the aquifer. A peer reviewer, Groundwater Tek Inc., posited that the hypersaline plume in the
lower layers will likely remain a source of pollution and the salt will likely diffuse back to the
layers above due to the concentration gradient if the recovery well pumps were shut off.** The
consent agreement and consent order both specify that at the Year 5 remediation mid-point,
which falls on May 16, 2023, FPL must assess the effectiveness of the recovery well system in
retracting the hypersaline plume. The specific language in the FDEP consent order states that,
at the conclusion of the fifth year of operation of the remediation project, FPL shall evaluate and
report to the Department, within 60 days, the effectiveness of the system in retracting the
hypersaline plume to the L-31E canal within 10 years.*®* The NRC should ascertain whether
state and county regulators will require FPL to alter its remediation plan or use an alternate
source of water, such as a reverse osmosis plant. The NRC should also obtain peer review
reports to understand the success of the recovery well system in meeting the objective of the
consent agreement and consent decree.

44 Groundwater Tek, Inc., July 2020. Review of FPL's Groundwater Flow and Salt Transport
Models and Assessment of the First Year Operation of the RWS, at 34. Included as Attachment
16.

45 State of Florida Department of Environmental Protection v. Florida Power & Light Company,
Consent Order OGC No. 16024 (June 20, 2016), at 10. (31-12 [Silverstein, Rachel])

Comment: (25) Groundwater Quality Degradation (plants with cooling ponds)

We agree that this issue should remain a "2". We further assert that significance must be
elevated from "small/moderate" up to "moderate/large”. In the February 2023 NUREG-1437,
Volume 1, Revision 2 GEIS Draft Report for Comment, the NRC concedes that in the SEIS for
the second renewal of Turkey Point, new information for the generic issue of "Groundwater
Quality Degradation (Plants with Cooling Ponds in Salt Marshes) was both new and significant
for the initial LR term".46

46 1d., at 1-19.

According to the Florida Power and Light's latest (Year 4) remediation status report, modeling
shows that the hypersaline plume at Turkey Point is unlikely to be remediated by year 10 of the
consent order and consent agreement. Clearly, the Atomic Energy Commission's original finding
that environmental impacts from subsurface flow would be "insignificant" did not bear out. Fifty
years later, Florida Power and Light has spent considerable resources on remediation after it
was sued by Miami-Dade County and the Florida Department of Environmental Protection due
to significant concerns about groundwater pollution. As shown in the Year 4 remediation status
reports, Figures 5.31-c and 5.31-d (included as Attachments 8 and 9 to this letter), the plume
has far from retracted and, via modeling, appears to be expanding in some areas of the lower
aquifer.

The hypersaline plume is clearly noticeable and has locally destabilized the Biscayne Aquifer in
the vicinity of Turkey Point. Therefore, the NRC must evaluate the significance of this issue as
"large". The NRC must evaluate whether the continued existence of the hypersaline plume
poses an unacceptable threat to drinking water supplies drawn from nearby wellfields.

(31-13 [Silverstein, Rachel])
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Comment: (26) Radionuclides released to groundwater

We agree that this issue should remain a "2". We further assert that significance must be
elevated from "small/moderate” up to "moderate/large". Tritium persists in groundwater beyond
the FPL property, as found in nearshore sampling conducted by the County.4’

47 Miami Dade County (March 7, 2016). Report on Recent Biscayne Bay Water Quality
Observations associated with Florida Power and Light Turkey Point Cooling Canal System
Operations, at 4. (31-14 [Silverstein, Rachel])

Response: The NRC disagrees with these comments. For a Category 2 issue, the NRC has
concluded that the impacts of continued operations and refurbishment would not necessarily be
the same at all nuclear plant sites because of site-specific factors. For the issue, “Groundwater
use conflicts (plants that withdraw more than 100 gallons per minute [gpm]),” the NRC
determined that impacts could be SMALL, MODERATE, or potentially LARGE depending on
plant-specific characteristics and other site-specific factors (see Section 4.5.1.2.3 of this

LR GEIS). As previously referenced in this appendix, this revision to the LR GEIS and rule
considered lessons learned and knowledge gained from conducting initial LR and SLR
environmental reviews since development of the 2013 LR GEIS. This environmental operating
experience included the 2019 SLR environmental review for Turkey Point (NRC 2019a). The
NRC'’s technical basis for this Category 2 issue specifically considered information regarding the
NRC staff’'s assessment of potential groundwater use conflicts associated with Turkey Point
groundwater withdrawals from the Biscayne and Upper Floridan Aquifers, including those
associated with the recovery well and marine well systems.

As stated in the NRC’s responses to similar comments in this appendix, new information
regarding the progress of groundwater remediation efforts at Turkey Point is appropriately
considered in a plant-specific supplement to the LR GEIS or similar analysis rather than in this
LR GEIS revision and associated rulemaking. Nevertheless, in completing the Turkey Point SLR
plant-specific supplement (NRC 2019a), the NRC staff considered the best available information
that existed at that time and predicated its findings regarding the timeline for achieving
remediation of the hypersaline groundwater plume emanating from the Turkey Point CCS on the
performance objectives and regulatory oversight of the responsible State and local regulatory
agencies, including the Florida Department of Environmental Protection and Miami-Dade
County Department of Regulatory and Economic Resources. New information or developments
regarding the progress of remediation activities at Turkey Point would be appropriately
considered by the NRC in a future plant-specific supplement to the LR GEIS, or similar analysis.

For the issue, “Groundwater quality degradation (plants with cooling ponds),” the NRC
determined that impacts could be SMALL or MODERATE depending on site-specific differences
in the cooling pond’s construction and operation; water quality; site hydrogeologic conditions
(including the interaction of surface water and groundwater); and the location, depth, and pump
rate of any water supply wells contributing to or affected by outflow or seepage from a cooling
pond. To reach its conclusion, as with other issues in the LR GEIS, the NRC considered nuclear
power plant operational impacts on groundwater quality documented in plant-specific
environmental reviews, as described in Section 4.5.1.2.6 of this LR GEIS. This review included
consideration of the groundwater quality impacts at the Turkey Point site attributable to CCS
operations, as described in the Turkey Point SLR plant-specific supplement (NRC 2019a). In
that plant-specific review, the NRC staff determined that the plant-specific impacts on
groundwater quality at Turkey Point were MODERATE for operations during the initial LR term
but were projected to be SMALL during the SLR term as a result of ongoing remediation
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measures and State and county regulatory oversight. As stated above regarding the NRC’s
findings supporting the Category 2 issue, “Groundwater use conflicts (plants that withdraw more
than 100 gallons per minute [gpm]),” new information regarding the progress of groundwater
remediation efforts at Turkey Point would be appropriately considered by the NRC in a future
plant-specific supplement to the LR GEIS, or similar analysis.

For the issue, “Radionuclides released to groundwater,” the NRC determined that impacts could
be SMALL or MODERATE depending on the magnitude of the leak, radionuclides involved,
hydrogeologic factors, the distance to receptors, and the response time of plant personnel to
identify and stop the leak in a timely fashion (see revised Section 4.5.1.2.7 of this LR GEIS). To
reach its conclusion, the NRC reviewed the history of radionuclide releases at operating
reactors, several of which have had maximum tritium activities in groundwater significantly
greater than the drinking water standard (20,000 picocuries per liter), as discussed in

Section 3.5.2.2 of this LR GEIS. This review also included consideration of historical inadvertent
radionuclide releases and effects on groundwater quality at Turkey Point, as documented by the
NRC staff in the Turkey Point SLR plant-specific supplement (NRC 2019a). Related to this
Category 2 issue, tritium concentrations in groundwater beneath and adjacent to the Turkey
Point site have been documented by the plant licensee to be less than the drinking water
standard. In the Turkey Point SLR plant-specific supplement, the NRC concluded that
groundwater quality impacts from inadvertent releases of radionuclides were SMALL. As
previously stated with respect to the other Category 2 issues addressed in this response, any
new information or developments regarding groundwater quality related to the inadvertent
release of radionuclides would be appropriately considered by the NRC in a future plant-specific
supplement to the LR GEIS, or similar analysis. No changes were made in the LR GEIS, final
rule, or guidance as a result of these comments.

Comment: Subsection vii Groundwater Resources- (22) Groundwater Use Conflicts for
Plants Withdrawing More than 100 gpm of Make-up Water from a River:

This proposed rule should be modified/expanded to include those plants that withdraw more
than 100 gpm of make-up water from a state identified drinking water aquifer for a closed-loop
or non-closed loop cooling water system. Alternatively, the NRC could create a new Sub-
Section vii Category (26) for those nuclear power plants that withdraw more than 100 gpm of
make-up water from an aquifer for a closed-loop or non-closed loop cooling water system.

As a site specific example, the Applicant at Turkey Point now indicates that it reduced the
amount of water usage from the Floridan in the 4th year using only an average of 15 plus million
gallons per day of water. This water was removed from the brackish and salty Floridan aquifer
and pumps it into the Cooling Canal System to dilute the hyper salinity and cool the water in the
CCS and remediate the massive hypersaline plume in the Biscayne Aquifer. (We have no
independent verification of this amount)

The Floridan, which is Florida's largest aquifer, lies beneath most of Florida and underpins life in
Florida by providing most of the drinking water and water for other uses in the state except in
South Florida. South Florida and Monroe County relies instead upon the Biscayne Aquifer for its
drinking water. Florida's demand for water is increasing and water levels in the Floridan are
dropping caused by population growth and development, contamination, over extraction,
saltwater intrusion, and the effects of climate change. Recharge of the Floridan Aquifer in
central and north Florida through rainfall is impeded by developments which have paved over it.
Rapidly rising sea levels, coupled with storm surges, King Tides and increasingly stronger
hurricanes are increasing saline intrusion into both the Floridan and the Biscayne aquifers, and
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the Florida Everglades wetlands. The RAASR reports increasing level of saline intrusion in
the Biscayne from sources other than FPL.

See Exhibit 1 : Recharging the Floridan Aquifer: Threats to the Floridan Aquifer, August 22,
2022, www.nflt.org

Exhibit 2: The Floridan Aquifer: Why one of our rainiest states is running out of water,
National Geographic.com, July 29th, 2020.

For these reasons, the proposed modified rule or new rule should also include the following
requirements. For an initial or subsequent term renewal application for a nuclear power plant
planning to withdraw over 100 gpm (140,000 gpd) make-up water from a State-identified
irrigation water and/or drinking water aquifer for any on-site purpose, the Applicant must be
required to provide in its site-specific environmental report to the NRC a comprehensive review
of all other known available water supply resources in the surrounding environment, including,
but not limited to, advanced- treated municipal or industrial waste water effluent sources. The
applicant shall also be required to include in the site-specific environmental report a complete
gualitative and quantitative analysis of the water demand for the entire nuclear power plant. This
analysis shall include, but not be limited to, the ultimate destination of all used water discharges.
(37-3 [Rippingille, Bonnie])

Comment: Subsection vii Groundwater Resources- (22) Groundwater Use Conflicts for Plants
Withdrawing More than 100 gpm of Make-up Water from a River:

This proposed rule should be modified/ expanded to include those plants that withdraw more
than 100 gpm of make-up water from a state identified drinking water aquifer for a closed-loop
or non-closed loop cooling water system. Alternatively, the NRC could create a new Sub-
Section vii Category (26) for those nuclear power plants that withdraw more than 100 gpm of
make-up water from an aquifer for a closed-loop or non-closed loop cooling water system.

As a site specific example, the Applicant at Turkey Point now indicates that it reduced the
amount of water usage from the Floridan in the 4th year using only an average of 15 plus million
gallons per day of water. This water was removed from the brackish and salty Floridan aquifer
and pumps it into the Cooling Canal System to dilute the hyper salinity and cool the water in the
CCS and remediate the massive hypersaline plume in the Biscayne Aquifer. (We have no
independent verification of this amount)

The Floridan, which is Florida's largest aquifer, lies beneath most of Florida and underpins life in
Florida by providing most of the drinking water and water for other uses in the state except in
South Florida. South Florida and Monroe County relies instead upon the Biscayne Aquifer for its
drinking water. Florida's demand for water is increasing and water levels in the Floridan are
dropping caused by population growth and development, contamination, over extraction,
saltwater intrusion, and the effects of climate change. Recharge of the Floridan Aquifer in
central and north Florida through rainfall is impeded by developments which have paved over it.
Rapidly rising sea levels, coupled with storm surges, King Tides and increasingly stronger
hurricanes are increasing saline intrusion into both the Floridan and the Biscayne aquifers, and
the Florida Everglades wetlands. The RAASR reports increasing level of saline intrusion in the
Biscayne from sources other than FPL.

See Exhibit 1 : Recharging the Floridan Aquifer: Threats to the Floridan Aquifer, August 22,
2022, www.nflt.org
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Exhibit 2: The Floridan Aquifer: Why one of our rainiest states is running out of water, National
Geographic.com, July 29th, 2020.

For these reasons, the proposed modified rule or new rule should also include the following
requirements. For an initial or subsequent term renewal application for a nuclear power plant
planning to withdraw over 100 gpm (140,000 gpd) make-up water from a State-identified
irrigation water and/or drinking water aquifer for any on-site purpose, the Applicant must be
required to provide in its site-specific environmental report to the NRC a comprehensive review
of all other known available water supply resources in the surrounding environment, including,
but not limited to, advanced- treated municipal or industrial waste water effluent sources. The
applicant shall also be required to include in the site-specific environmental report a complete
qualitative and quantitative analysis of the water demand for the entire nuclear power plant. This
analysis shall include, but not be limited to, the ultimate destination of all used water discharges.
(42-3 [Rippingille, Bonnie])

Response: The NRC understands the comments to refer to item (22), “Groundwater use
conflicts (plants that withdraw more than 100 gallons per minute [gpm]),” as included in the
NRC's list of changes to Table B-1 contained in the proposed rule. The NRC agrees in part and
disagrees in part with these comments. The NRC agrees that license renewal applicants should
provide in their environmental report a complete qualitative and/or quantitative analysis of the
water demand for the entire nuclear power plant. This proposed revision is already captured in
the LR GEIS and rule by the cited Category 2 issue and considers potential groundwater use
conflicts that result from a nuclear plant withdrawing more than 100 gpm from any aquifer for
any purpose (see Section 4.5.1.2.3 of this LR GEIS). The NRC has determined that impacts
could be SMALL, MODERATE, or LARGE. Specifically, under the NRC’s current regulation in
10 CFR Part 51.53(c)(3)(ii)(C), which remains unchanged in this final rule, an applicant must
include in its environmental report an assessment of the impact of the proposed action on
groundwater, if the plant pumps more than 100 gpm (total onsite) of groundwater. The NRC'’s
guidance for applicants is contained in Regulatory Guide 4.2, Supplement 1, Revision 2

(NRC 2024a), which has been issued in support of this LR GEIS and final rule. Section 4.5.2 of
the Regulatory Guide provides applicants with an acceptable methodology for completing the
required assessment for the Category 2 issue, “Groundwater use conflicts (plants that withdraw
more than 100 gallons per minute [gpm]).”

In the plant-specific supplement to the LR GEIS, the NRC staff will document its independent
analysis of each applicable Category 2 issue. Staff guidance regarding how to prepare
plant-specific analyses is provided in NUREG-1555, Supplement 1, Revision 2 (NRC 2024b),
which has been issued in support of this LR GEIS and final rule. For the subject Category 2
issue, Section 4.5.6 of NUREG-1555, Supplement 1, Revision 2 provides NRC staff with
acceptance criteria and procedures for conducting the groundwater use conflicts analysis.

The NRC also agrees that license renewal applicants should provide in their environmental
report the ultimate destination of all used water discharges. The NRC understands this
comment to encompass all used waters that are discharged from the nuclear power plant site to
the surrounding environment as wastewater, effluent, or runoff. This proposed revision is
already addressed in the rule and LR GEIS. Under the NRC'’s current regulation set forth in

10 CFR Part 51.53(c)(2), which remains unchanged in this final rule, an applicant’s
environmental report “must describe in detail the affected environment around the plant, the
modifications directly affecting the environment or any plant effluents....” Further, the LR GEIS
and final rule comprehensively consider the management of wastewater discharges, spills, and
runoff from nuclear power plant sites. Their consideration is included under the following
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Category 1 (generic) issues: “Surface water use and quality (non-cooling system impacts),”
“Discharge of metals in cooling system effluent,” “Discharge of biocides, sanitary wastes, and
minor chemical spills,” and “Groundwater contamination and use (non-cooling system impacts),”
as well as under the Category 2 issue, “Groundwater quality degradation (plants with cooling
ponds).” The NRC'’s technical bases for these issues are presented in Section 4.5 of this

LR GEIS.

The NRC disagrees with the comment that the rule be modified to require license renewal
applicants to include in their environmental report a review of all other known available water
supply resources in the surrounding environment, including, but not limited to,

advanced- treated municipal or industrial wastewater effluent sources. In accordance with

10 CFR 51.53(c)(3) of the NRC’s regulations, license renewal applicants must, in part, include in
their environmental reports a description of the proposed action, plans to modify the facility or its
administrative control procedures, a detailed description of the affected environment around the
plant, modifications directly affecting the environment or any plant effluents, and any planned
refurbishment activities. The NRC does not regulate water use permitting for nuclear power
plants and has no authority to allocate a State’s surface water or groundwater resources or to
mandate the use of alternate sources of makeup water. No changes were made in the LR GEIS,
final rule, or guidance as a result of these comments.

A.25 Ecological Resources: Terrestrial Resources

Comment: (viii) Terrestrial Resources

(28) Exposure of terrestrial organisms to radionuclides. - 1. Is site specific (2). Turkey Point lies
immediately upwind of Everglades National Park, home to numerous endangered and
threatened terrestrial organisms. We are especially concerned about these radionucleotide
effects on these organisms (humans are terrestrial organisms, too) because FPL does not
measure radionucleotide release during refueling of the reactors at Turkey Point and prevailing
winds half the year push air from Turkey Point into Everglades National Park.

(7-8 [Stoddard, Philip])

Comment: Terrestrial Resources: Exposure of terrestrial organisms to radionuclides are
unique, site-specific considerations. It is site specific because Turkey Point lies between two
national parks, Everglades National Park, and Biscayne National Park home to humerous
endangered and threatened organisms. (26-5 [Casals, Rafael])

Comment: Terrestrial Resources: Exposure of terrestrial organisms to radionuclides are
unique, site-specific considerations. It is site-specific because Turkey Point lies between two
national parks, Everglades National Park, and Biscayne National Park, both of which are home
to numerous endangered and threatened organisms. We are especially concerned about these
radionuclide effects on these organisms, many of which are terrestrial, because FPL does not
measure radionuclide release during refueling of the reactors at Turkey Point and prevailing
winds half the year push air from Turkey Point into Everglades National Park.

(36-5 [Reynolds, Laura))

Response: The NRC disagrees with these comments. As stated in Section 4.6.1.1.2 of this
revised LR GEIS, the NRC has concluded that the issue of "Exposure of terrestrial organisms to
radionuclides" is properly designated as a Category 1 issue, because the environmental impacts
were found to be the same or similar at all nuclear power plant sites based on previous license
renewal environmental reviews. This finding was based on an updated and expanded analysis
in which the NRC staff reviewed effluent release reports, performed additional RESRAD-BIOTA
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dose calculations, and analyzed dose to biota using the International Commission on
Radiological Protection (ICRP) biota dose calculator. All calculated dose estimates were well
below the U.S. Department of Energy exposure guidelines. The NRC has stated its methods
and criteria for environmental issue identification, categorization, and definitions in Section 1.5
of this LR GEIS as well as in the footnotes to Table B—1 in Appendix B to Subpart A of 10 CFR
Part 51, as revised pursuant to this final rule. The NRC’s update of the LR GEIS included a
review of changes to applicable laws and regulations, new data in its possession, collective
experience, and lessons learned and knowledge gained from conducting environmental reviews
for initial LR and SLR since development of the 2013 LR GEIS, including the SLR review for
Turkey Point Nuclear Generating Units 3 and 4 (NRC 2019a).

However, a designation of an issue as a Category 1 issue does not mean that potential impacts
are not considered. During preparation of plant-specific supplements to the LR GEIS, the NRC
staff considers changes in nuclear power plant operating parameters and new and potentially
significant information provided by the applicant or identified through public comments, or
resulting from the NRC'’s due diligence in reviewing relevant information. Data are reviewed in
part for information that could change the conclusion in the LR GEIS with regard to an issue.
Thus, even though an issue is a Category 1 issue, mechanisms are in place to conduct a full
plant-specific review if new and significant information warrants such a review. No changes
were made in the LR GEIS, final rule, or guidance as a result of these comments.

Comment: (31) Bird collisions with plant structures and transmission lines. - 1. Is site specific
(2). The Florida 3rd DCA, in ruling against FPL's request for transmission lines on the edge of
the Everglades, made it clear that risk of bird collisions is site specific. The court's opinion
specifically mentioned the risk of transmission lines to young Wood Storks. Since Turkey Point
is unique in being adjacent to wading bird nesting areas, the assessments of risk have been
legally determined to be site specific. See: 3rd Florida DCA Miami-Dade County, et al., vs. In
Re: Florida Power & Light Co., etc., et al., 2016. (7-9 [Stoddard, Philip])

Comment: The draft document claims that the impacts of bird collisions with plant
structures and transmission lines would be SMALL. Bird mortalities from collisions with
nuclear power plant structures and in-scope transmission lines would be negligible for
any species and are unlikely to threaten the stability of local or migratory bird
populations or result in noticeable impairment of the function of a species within the
ecosystem. These impacts are not expected to be significant issues during the license
renewal term.

This is a site-specific issue. Some transmission corridors approved for the Turkey Point Power
Plant are located within and immediately adjacent to Everglades National Park. There are
documented nesting colonies of the federally listed wood storks near these transmission
corridors and the entire area is known as a core foraging area for these wood stork populations.
In addition, the federally listed Everglades snail kite utilizes these areas for foraging and
construction of transmission lines in the approved corridors would result in degradation of
habitat and increased likelihood of listed species bird collisions with transmission lines.

Based on these facts, Miami-Dade County was able to successfully demonstrate in the District
Court of Appeals that the installation of transmission lines in these corridors would result in an
increase in bird collisions and that habitat would be degraded. It should be noted that the
USFWS is currently considering removing the wood stork from the protections currently
provided under the ESA. If this were to occur, these potential impacts to the wood stork would
no longer be reviewed under the plant specific environmental impacts for threatened and
endangered species. (30-6 [Spadafina, Lisa])
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Comment: This area is on the Atlantic Flyway and Bird collisions with plant structures and
transmission lines is a site-specific issue, as well as impacts to bird food sources by degrading
the ecosystem in the nearshore of Biscayne National Park. The Florida 3rd DCA, in ruling
against FPL's request for transmission lines on the edge of the Everglades, made it clear that
risk of bird collisions is site specific. The court's opinion specifically mentioned the risk of
transmission lines to young Wood Storks. Since Turkey Point is unique in being adjacent to
wading bird nesting areas, the assessments of risk have been legally determined to be site
specific. See 3rd Florida DCA Miami-Dade County, et al., vs. In Re: Florida Power & Light Co.,
etc., et al., 2016. (36-8 [Reynolds, Laura])

Response: The NRC disagrees with these comments. As stated in Section 4.6.1.1.5 of this

LR GEIS, the NRC has concluded that the issue of “Bird collisions with plant structures and
transmission lines” is properly designated as a Category 1 issue, because the environmental
impacts were found to be the same or similar at all plant sites based on previous license
renewal environmental reviews. This finding was based on an analysis of estimated annual bird
collision mortality in the United States for various human-made objects as well as available bird
mortality surveys conducted at nuclear power plants. The available data show that nuclear
power plant structures cause a small number of bird mortalities annually. Because the
transmission lines relevant to initial LR or SLR include only those lines that connect the nuclear
power plant to the first substation, which is usually on the plant property, any impacts from
transmission lines beyond the first substation are not within the scope of this LR GEIS.
Additionally, any impacts on federally protected ecological resources are a Category 2 issue,
which requires a plant-specific analysis in consultation with the U.S. Fish and Wildlife Service
under Section 7 of the Endangered Species Act. The NRC has stated its methods and criteria
for environmental issue identification, categorization, and definitions in Section 1.5 of this

LR GEIS as well as in the footnotes to Table B—1 in Appendix B to Subpart A of 10 CFR

Part 51, as revised pursuant to this final rule.

However, a designation of an issue as a Category 1 issue does not mean that potential impacts
are not considered. During preparation of plant-specific supplements to the LR GEIS, the NRC
staff considers changes in nuclear power plant operating parameters and new and potentially
significant information provided by the applicant or identified through public comments, or
resulting from the NRC’s due diligence in reviewing relevant information. Data are reviewed in
part for information that could change the conclusion in the LR GEIS with regard to an issue.
Thus, even though an issue is a Category 1 issue, mechanisms in place to conduct a full
plant-specific review if new and significant information warrants such a review.

The reference to the Miami-Dade County, et al. v. In Re: Florida Power and Light case (State of
Florida 2016) concerns Florida Power and Light’s site certification application to the Florida
Department of Environmental Protection for approval for the Turkey Point Units 6 and 7 project,
including the installation of new transmission lines. The question before the court was whether
the applicant, Florida Power and Light, complied with the applicable State and local regulations
and procedures attendant to the site certification application process. The subject of the State
litigation and information specific to the Turkey Point plant is outside the scope of this LR GEIS
and rulemaking. No changes were made in the LR GEIS, final rule, or guidance as a result

of these comments.
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Comment: 2. Natural Heritage Resources. The GEIS (page 3-50) notes that operating
commercial nuclear power plants are located in a variety of terrestrial habitat types. These
habitats will have been affected by the initial construction of the plants and subsequent
operations. Natural successional changes will have occurred in vegetation communities. Non-
industrial use portions of nuclear power plant sites may include natural areas, such as forest or
shrubland, in various degrees of disturbance.

2(a) Agency Jurisdiction.

2(a)(i) The Virginia Department of Conservation and Recreation's (DCR) Division of Natural
Heritage (DNH). DNH's mission is conserving Virginia's biodiversity through

inventory, protection and stewardship. The Virginia Natural Area Preserves Act (Virginia Code
§10.1-209 through 217), authorized DCR to maintain a statewide database for conservation
planning and project review, protect land for the conservation of biodiversity, and the protect
and ecologically manage the natural heritage resources of Virginia (the habitats of rare,
threatened and endangered species, significant natural communities, geologic sites, and other
natural features).

2(a)(ii) Virginia Department of Agriculture and Consumer Services (VDACS): The Endangered
Plant and Insect Species Act of 1979 (Virginia Code Chapter 39 §3.1-1020 through 1030)
authorizes VDACS to conserve, protect and manage endangered and threatened species of
plants and insects. Under a Memorandum of Agreement established between VDACS and the
DCR, DCR represents VDACS in comments regarding potential impacts on state-listed
threatened and endangered plant and insect species.

2(b) Recommendations. DCR has reviewed the GEIS for License Renewal of Nuclear Plants
and provided the following recommendations.

2(b)(i) Invasive Species Management. DCR recommends the development and
implementation of an invasive species plan to be included as part of the maintenance practices
for right-of-ways (ROWSs) and other nuclear infrastructure development. The invasive species
plan should include an invasive species inventory for the project area based on a current
invasive species list for the state and methods for treating the invasives. DCR also recommends
the ROW restoration and maintenance practices planned include appropriate revegetation using
native species in a mix of grasses and forbs, robust monitoring and an adaptive management
plan to provide guidance if initial revegetation efforts are unsuccessful or if invasive species
outbreaks occur.

2(b)(ii) Right-of-Way Maintenance Guidelines. DCR recommends the following right-of-way
(ROW) maintenance guidelines in sensitive areas with documented natural heritage resources

1. DCR recommends documenting and avoiding Natural Heritage Resources (Rare, Threatened
and Endangered) within the ROW. The maintenance of the ROW as early-successional habitats
with open canopy provide suitable habitat for many rare resources.

2. All rare plant sites are marked with signs just outside the rare plant populations so that the
population(s) are contained entirely within the defined area.

3. Chemical Control of Vegetation: DCR recommends maintenance of vegetation using annual

mowing in the non-growing season between 15 October and April 1 and minimal to no use of
chemicals especially in sensitive areas with documented natural heritage resources.
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4. When woody plant management is required, the woody species at these sites are carefully
treated with herbicide. This treatment is conducted under a different contract than used on non-
rare plant lines. The rate set up for this contract helps insure precise herbicide application with
less accidental overspray.

5. When transmission lines intersect Virginia Natural Area Preserves, the same maintenance
regime as defined in numbers 1-3 above is used and Natural Heritage staff are notified before
management takes place.

6. A subset of rare plant populations are monitored carefully to make sure that this management
prescription is effective in maintaining the rare plant populations.

2(b)(iii) Ecological Cores. If tree removal is proposed outside of the existing ROW for
maintenance of the transmission line associated with the nuclear plant, it could impact an
Ecological Core(s) as identified in the Virginia Natural Landscape Assessment
(https://www.dcr.virginia.gov/natural-heritage/vaconvisvnla). Mapped cores in the project area
can be viewed via the Virginia Natural Heritage Data Explorer, available here:
http://vanhde.org/content/map.

Ecological Cores are areas of at least 100 acres of continuous interior, natural cover that
provide habitat for a wide range of species, from interior-dependent forest species to habitat
generalists, as well as species that utilize marsh, dune, and beach habitats. Interior core areas
begin 100 meters inside core edges and continue to the deepest parts of cores. Cores also
provide the natural, economic, and quality of life benefits of open space, recreation, thermal
moderation, water quality (including drinking water recharge and protection, and erosion
prevention), and air quality (including sequestration of carbon, absorption of gaseous pollutants,
and production of oxygen). Cores are ranked from C1 to C5 (C5 being the least significant)
using nine prioritization criteria, including the habitats of natural heritage resources they contain.

Impacts to cores occur when their natural cover is partially or completely converted permanently
to developed land uses. Habitat conversion to development causes reductions in ecosystem
processes, native biodiversity, and habitat quality due to habitat loss; less viable plant and
animal populations; increased predation; and increased introduction and establishment of
invasive species.

DCR recommends avoidance of impacts to cores. When avoidance cannot be achieved, DCR
recommends minimizing the area of impacts overall and concentrating the impacted area at the
edges of cores, so that the most interior remains intact. (11-2 [Rayfield, Bettina])

Response: NRC agrees with this comment to the extent that invasive species management,
right-of-way maintenance guidelines, and habitat loss should be evaluated when determining
the impacts of license renewal (initial LR or SLR) on ecological resources. These topics are
described in Sections 3.6 and 4.6 of NUREG-1555, Supplement 1, Revision 2 (NRC 2024b). No
changes were made in the LR GEIS, final rule, or guidance as a result of this comment.

Comment: 9. Section/Page 4.6.1.3 Ecological Resources 44, Comment/Recommendation: The
relationship between plant operation and ecological resource attributes to be examined is
described as follows, "Risk hypotheses may be very simple, predicting the potential effect of one
stressor on one receptor, or extremely complex." No acceptance criteria or bounds to this
review are provided. This comment also applies to NUREG-1555 (p4-35).

(19-2-16 [Uhle, Jennifer])
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Comment: 10. Section/Page 4.6.1.4 Ecological Resources 45, Comment/Recommendation:
The discussion on assessing and characterizing potential impacts is broad and acceptance
criteria in NUREG-1555 repeats the exact wording provided herein. The statement "examine
several lines of evidence" does not provide bounds for this issue. (19-2-17 [Uhle, Jennifer])

Response: The NRC disagrees with these comments. The quoted text in these comments
refers to Section 4.6.3, Review Procedures (General for Ecological Resources Issues), of
NUREG-1555, Supplement 1, Revision 2 (NRC 2024b). Acceptance criteria or bounds are not
provided for the statement “Risk hypotheses may be very simple, predicting the potential effect
of one stressor on one receptor, or extremely complex” because hypotheses will be dependent
upon the specific risks and receptors at a site, and professional judgment and available
information about the specific ecosystem are used to develop risk hypotheses (EPA 1998). As
discussed in Section 5.2.1 (of EPA 1998), the statement “examine several lines of evidence” is
intended to be an inclusive approach for the evaluation of all relevant information, including
gualitative information. Discussion of acceptance criteria and example lines of evidence for
Category 2 issues identified for Terrestrial Resources are described in Sections 4.6.5 and 4.6.6
of NUREG-1555, Supplement 1, Revision 2. No changes were made in the LR GEIS, final rule,
or guidance as a result of these comments.

Comment: The draft document claims that cooling system impacts on terrestrial
resources for plants that have once-through cooling systems or cooling ponds would be
SMALL. Continued operation of nuclear power plant cooling systems during license
renewal could cause thermal effluent additions to receiving water bodies, chemical
effluent additions to surface water or groundwater, impingement of waterfowl,
disturbance of terrestrial plants and wetlands by maintenance dredging, and erosion of
shoreline habitat. However, plants where these impacts have occurred successfully
mitigated the impact, and it is no longer of concern. The draft document states that that
these impacts are not expected to be significant issues during the license renewal term.

This is an incorrect assumption based on the site-specific situation at Turkey Point Power Plant.
The Turkey Point Power Plant is located immediately adjacent to the Everglades Mitigation
Bank (EMB) which is owned and operated by FPL. Miami-Dade County has documented
terrestrial resource impacts in certain wetland areas in close proximity to the plant and within the
EMB. This includes the die off of sawgrass in large areas within the EMB immediately adjacent
to the CCS. Over the past several years, FPL has collected Continuous Surface
Electromagnetic (CSEM) data in the areas of the west of the plant in efforts to map the
groundwater plume. These data have shown the migration of the groundwater plume into the
area where the sawgrass die off has occurred. (30-5 [Spadafina, Lisa])

Response: The NRC disagrees with this comment. The NRC has concluded that the issue of
“Cooling system impacts on terrestrial resources (plants with once-through cooling systems or
cooling ponds)” is properly designated as a Category 1 issue, because the environmental
impacts were found to be the same or similar at all plant sites based on previous license
renewal environmental reviews. As discussed in Section 4.6.1.1.3 of this LR GEIS, this finding
was based on an analysis of available information indicating that nuclear power plants that have
had cooling system impacts, such as from thermal or chemical effluent additions to receiving
waterbodies, have successfully mitigated the impact on terrestrial resources. The NRC has
stated its methods and criteria for environmental issue identification, categorization, and
definitions in Section 1.5 of this LR GEIS as well as in the footnotes to Table B-1 in Appendix B
to Subpart A of 10 CFR Part 51, as revised pursuant to this final rule. The NRC’s update of the
LR GEIS included a review of changes to applicable laws and regulations, new data in its
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possession, collective experience, and lessons learned and knowledge gained from conducting
environmental reviews for initial LR and SLR since development of the 2013 LR GEIS, including
the SLR environmental review for Turkey Point Nuclear Generating Units 3 and 4 (NRC 2019a).
For this issue, the NRC considered information related to the flow of hypersaline groundwater
from the cooling canals toward the Everglades. The NRC concluded that based on ecological
monitoring data the movement of the hypersaline water had not had discernable ecological
impacts including on wetlands (see Section 4.6.1.1.3 of this LR GEIS).

However, a designation of an issue as a Category 1 issue does not mean that potential impacts
are not considered. During preparation of plant-specific supplements to the LR GEIS, the NRC
staff considers changes in nuclear power plant operating parameters and new and potentially
significant information provided by the applicant or identified through public comments, or
resulting from the NRC’s due diligence in reviewing relevant information. Data are reviewed in
part for information that could change the conclusion in the LR GEIS with regard to an issue.
Thus, even though an issue is a Category 1 issue, mechanisms are in place to conduct a full
plant-specific review if new and significant information warrants such a review. The information
provided in these comments specific to the Turkey Point plant is appropriately considered in a
plant-specific supplement to the LR GEIS or similar analysis rather than in the LR GEIS and this
rulemaking. No changes were made in the LR GEIS, final rule, or guidance as a result of this
comment.

Comment: 2(b)(v) Other Agency Coordination. DCR supports coordination with the United
States Fish and Wildlife Service (USFWS) and National Oceanic and Atmospheric
Administration (NOAA) for actions associated with nuclear relicensing that may affect federally
endangered and threatened species as well as coordination with state agencies/natural heritage
programs for potential impacts to state-listed species and rare habitats including natural
heritage resources. Under a Memorandum of Agreement established between the Virginia
Department of Agriculture and Consumer Services (VDACS) and the DCR, DCR represents
VDACS in comments regarding potential impacts on Virginia state-listed threatened and
endangered plant and insect species.

2(b)(vi) Natural Heritage Resource Update. New and updated information is continually added
to Biotics, the natural heritage program's database. DCR recommends any proposed nuclear
relicensing project be screened using this database for potential impacts to natural heritage
resources. If six months passes before this information is utilized, DCR also recommends the
natural heritage information be updated. (11-4 [Rayfield, Bettina])

Comment: 2. Natural Heritage Resources. Contact DCR-DNH, Rene Hypes at (804) 371-
2708, to secure updated information on natural heritage resources if the scope of the project
changes and/or six months has passed before the project is implemented, since new and
updated information is continually added to the Biotics Data System.

Contact Allison Tillett (804-238-8620) with questions regarding DCR's recommendations related
to invasive species, ROW maintenance, and ecological cores. (11-9 [Rayfield, Bettina])

Response: The NRC agrees with this comment to the extent that important terrestrial species
and habitats, including natural heritage resources, should be evaluated when determining the
impacts of license renewal (initial LR or SLR) on ecological resources. As discussed in
Sections 3.6 and 4.6 of NUREG-1555, Supplement 1, Revision 2 (NRC 2024b), information
about important terrestrial species and habitats, including natural heritage areas, should be
described in the affected environment and considered for potential effects of continued
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operation of a nuclear power plant during the license renewal term. No changes were made in
the LR GEIS, final rule, or guidance as a result of these comments.

Comment: Habitat Decline

Adjacent to Turkey Point nuclear plant are remnants of sawgrass prairie, which once sprawled
to the west in endless expanse. Sawgrass (Cladium jamaicense), the most common and
dominant plant of the Everglades, requires fresh to brackish water and is not commonly found
growing in or directly abutting marine waters.3¢ In the vicinity of Turkey Point, the Miami-Dade
County Department of Environmental Resource Management documented declining sawgrass
height over time,®” which suggests that the plant could be imparting hydrologic impacts that are
affecting nearby habitat.

36 Loveless, C. M. 1959. "A study of the vegetation in the Florida Everglades". Ecology 40: 1-9
37 Miami-Dade County Memorandum, April 8, 2015. FPL Units 3&4 Ecological Monitoring -
Sawgrass Effects. Included as Attachment 14. (31-6 [Silverstein, Rachel])

Comment: (32) Water use conflicts with terrestrial resources (generating plants with cooling
ponds or cooling towers)

We agree that this issue should remain a "2". We further assert that significance must be
elevated from "small/moderate" up to "moderate/large".

As noted above, Everglades restoration is planned in the area. Re-establishing healthy
ecosystems that resemble the historic coastal Everglades requires reestablishing similar
hydrologic conditions. Healthy, freshwater sheet flow will revitalize coastal wetlands and
nearshore receiving waters that are currently choked with salinity. Therefore, any license
extension renewal should evaluate the plant's water consumption from surface and groundwater
sources, CCS operations, and whether such activities significantly affect the Everglades
restoration planned in the region. For instance, the NRC must understand whether freshening of
the CCS is causing salinizing events in the L-31E, and if so, how might these events conflict
with BBSEER restoration. The NRC should also analyze whether a cooling tower with
alternative water sources is feasible, as described in the 1972 EIS, to determine if these
alternatives would have less environmental impact than the present system.

Additionally, the causes of declining sawgrass height in the vicinity of the plant and cooling
canal system need to be considered in any license extension renewal application. The NRC
should understand whether the impacts to habitat are the result of excess salinity stunting
sawgrass growth. (31-21 [Silverstein, Rachel])

Response: The NRC agrees in part and disagrees in part with this comment. The NRC
understands the comment to refer to item (32), “Water use conflicts with terrestrial resources
(plants with cooling ponds or cooling towers using makeup water from a river)," as included in
the NRC's list of changes to Table B-1 contained in the proposed rule. The NRC agrees that the
issue is properly designated as Category 2.

The NRC disagrees that the significance level for this issue should be changed from “SMALL to
MODERATE”to “MODERATE to LARGE.” As discussed in Section 4.6.1.1.6 of this LR GEIS,
water use conflicts for terrestrial resources can arise when the water that supports the terrestrial
resources is diminished through consumptive use by nuclear power plants. The consumptive
use of water at nuclear power plants that have cooling ponds or cooling towers using makeup
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water from a river is not expected to change during the license renewal term (initial LR or SLR),
unless power uprates occur and more water is consumed, which requires NRC approval. This
issue primarily concerns whether a nuclear power plant’s water consumption affects
downstream terrestrial habitats and animals. This issue does not apply to Turkey Point Nuclear
Generating Units 3 and 4 because Turkey Point does not withdraw makeup water from a river.
Nevertheless, the NRC has addressed comments regarding the impacts of Turkey Point CCS
operations on wetlands and sawgrass previously in this section in association with the
Category 1 issue, “Cooling system impacts on terrestrial resources (plants with once-through
cooling systems or cooling ponds).” In addition, the NRC has addressed comments received
regarding the operational effects of the Turkey Point CCS on surface water and groundwater
resources in Sections A.2.3 and A.2.4, respectively, of this appendix.

However, during preparation of plant-specific supplements to the LR GEIS, the NRC staff
considers changes in nuclear power plant operating parameters and new and potentially
significant information provided by the applicant or identified through public comments, or
resulting from the NRC'’s due diligence in reviewing relevant information. No changes were
made in the LR GEIS, final rule, or guidance as a result of this comment.

A.2.6 Ecological Resources: Aquatic Resources
Comment: Pumping the large volumes of cooling water into a plant or unit also has collateral
adverse impacts on various forms of aquatic life in the source waters.

(32-10-4 [Reiser, Caroline])

Comment: Subsection ix, Aquatic Resources (35), Impingement Mortality and
Entrainment of Aquatic Organisms:

We agree that this proposed new rule must be a Category 2 for nuclear power plants where the
environment around the plant site contains “aquatic resources”. This rule should contain a
specific definition of and examples of “aquatic resources” covered by the rule, i.e., wetlands,
coastal estuaries, streams, lakes, rivers, springs, seeps, ponds, groundwater. The scope of the
rule should be modified / expanded to include “cooling canals”. This following additional text
should be added to this proposed rule.

*An Applicant seeking a LR or SLR for a nuclear power plant located next to a coastal bay or
ocean waters and expects to continue using non-closed loop (unlined) cooling ponds or canals
that utilize seawater for make-up and (1) leak into the groundwater and /or (2) experiences a
daily tidal exchange of seawater with said coastal bay or ocean waters must include in its Site
Specific Environmental Report a qualitative and quantitative evaluation of the impacts on the
aquatic resources contained within the environment around the plant site during the SLR term.

*Furthermore, the Site- Specific Environmental report must describe how the Applicant intends
to mitigate any predicted adverse impacts and how it will monitor the status of the health of the
aquatic resources during the renewal term to determine the level of success of the mitigation
measures. The Applicant shall be required to include this information in the annual plant report
to the NRC. (37-5 [Rippingille, Bonnie])

Response: The NRC agrees in part and disagrees in part with these comments. The NRC
agrees to the extent that the issue of “Impingement mortality and entrainment of aquatic
organisms (plants with once-through cooling systems or cooling ponds)” should be a Category 2
issue, as discussed in Section 4.6.1.2.1 of this LR GEIS. The scope of this issue encompasses
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the impingement and entrainment of finfish and shellfish from the aquatic environment by
operating nuclear power plants. As shown in Table 4.6-4 of the LR GEIS, the cooling canal
system at Turkey Point Nuclear Generating Units 3 and 4 is considered a “cooling pond,” thus
the scope of this issue already covers cooling canals. The NRC also agrees that the rule should
contain a specific definition or examples of aquatic resources covered by the rule, which is
covered under the discussion for each aquatic resource issue. Section 3.6.2 of the LR GEIS
describes the types of aquatic resources that are found near nuclear power plants, and these
resources will also be described in plant-specific supplements to the LR GEIS prepared as part
of each plant-specific license renewal environmental review.

The NRC disagrees with the suggested language to be added to the final rule. The NRC’s
regulations under 10 CFR 51.53(c)(3) already require that an applicant provide in its
environmental report a plant-specific analysis for applicable Category 2 issues, including for
associated aquatic resources impacts. Further, in accordance with 10 CFR 51.53(c)(2), an
applicant’s environment report “must describe in detail the affected environment around the
plant....” Any license conditions or mitigations would be plant-specific and discussed in the
plant-specific supplement to the LR GEIS. No changes were made in the LR GEIS, final rule, or
guidance as a result of these comments.

Comment: (ix) Aquatic Resources

(41) Effects of nonradiological contaminants on aquatic organisms. — 1. Is site specific (2).
Leaching of phosphate and nitrogen-laden water or hyper-saline water from cooling canals at
Turkey Point has the potential to damage adjacent sea grass beds in Biscayne National Park.
(7-10 [Stoddard, Philip])

Comment: Aquatic Resources: Effects of non-radiological contaminants on aquatic organisms
are unigue, site specific considerations because the leaching of hypersaline, phosphorus and
nitrogen laden water from the cooling canals at Turkey Point has damaged adjacent seagrass
meadows in Biscayne National Park. This has occurred first by fertilization and then by
replacement with more nutrient loving species of seagrasses and finally macroalgae. This in
turn impacts fish and wildlife by degrading ecosystem function impacting community structure,
abundance and diversity of fish and their prey opportunity. (26-6 [Casals, Rafael])

Comment: The draft document claims that the effects of nonradiological contaminants
on aquatic organisms would be SMALL. Heavy metal leaching from condenser tubes was
an issue at several operating nuclear power plants. These plants successfully mitigated
the issue, and it is no longer of concern. Cooling system effluents would be the primary
source of nonradiological contaminants during the license renewal term. Implementation
of BMPs and adherence to NPDES permit limitations would minimize the effects of these
contaminants on the aquatic environment.

This is an incorrect assumption based on the operations at the Turkey Point Power Plant. The
matter of the Turkey Point’s boundaries is important to note as the groundwater emanating from
the CCS has been documented by the County to have moved beyond the FPL property
boundaries altogether into surface water and groundwater including the L-31 E canal, as well as
the County's Environmentally Endangered Lands Preserve where wetland habitat and
associated fauna can be impacted. Contrary to the claim above that cooling system effluents
including heavy metals leaching from condenser tubes would be the primary source of
contaminants, chlorides from evaporation are the primary source of contamination to the
surrounding ground and surface waters. Other impacts have included but not been limited to
increases in salinity in freshwater wetland environments as a result of seepage fluxes caused by
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exchange of water and salt between the CCS and the groundwater beneath and adjacent to it,
as well as nutrient inputs to surrounding areas from the CCS documented over time, specifically
nitrogen. Increased nutrients in groundwater and surface waters can lead to impairments of
Outstanding Florida Waters. Additionally, nitrogen and phosphorus as a result of decay from
seagrass and mangrove die-offs within the cooling canal system has been documented in
groundwater beyond the CCS and is a potential source of nitrogen impacting water quality in
adjacent surface waters such as the L-31 E canal and Biscayne National Park.

(30-7 [Spadafina, Lisa])

Comment: (41) Effects of non-radiological contaminants on aquatic organisms

This issue must be reclassified as a “2” and elevated in significance to “moderate”. Given the
plant operator’s past use of copper sulfate, and given that algae-inducing phosphorus, as well
as chlorophyll-a concentrations, in the CCS show no trend of decline, a license extension
environmental review should analyze the impacts of the plant operators past, present, and
future use of copper sulfate on aquatic life in the CCS. Furthermore, and as previously
established, water in the CCS migrates radially through the porous limestone geology.
Therefore, the NRC should also analyze whether copper sulfate, a bioaccumulative compound,
is present in surface and groundwater around the plant to discern how any copper sulfate
leaking from the CCS may be harming aquatic organisms. (31-15 [Silverstein, Rachel])

Comment: Aquatic Resources: Effects of non-radiological contaminants on aquatic organisms
are unigue, site-specific considerations because the leaching of hypersaline, phosphorus, and
nitrogen-laden water from the cooling canals at Turkey Point has damaged adjacent seagrass
meadows in Biscayne National Park. This has occurred first by fertilization and then by
replacement with more nutrient-loving species of seagrasses and finally macroalgae. This in
turn impacts fish and wildlife by degrading ecosystem function impacting community structure,
abundance, and diversity of fish and their prey opportunity. (36-6 [Reynolds, Laural)

Response: The NRC disagrees with these comments. The NRC has concluded that the issue
of “Effects of nonradiological contaminants on aquatic organisms” is properly designated as a
Category 1 issue, because the environmental impacts were found to be the same or similar at
all plant sites based on previous license renewal environmental reviews. The NRC has stated its
methods and criteria for environmental issue identification, categorization, and definitions in
Section 1.5 of this LR GEIS as well as in the footnotes to Table B-1 in Appendix B to Subpart A
of 10 CFR Part 51, as revised pursuant to this final rule. The NRC’s update of the LR GEIS
included a review of changes to applicable laws and regulations, new data in its possession,
collective experience, and lessons learned and knowledge gained from conducting
environmental reviews for initial LR and SLR since development of the 2013 LR GEIS. This
included the SLR environmental review for Turkey Point Nuclear Generating Units 3 and 4
(NRC 2019a). This finding is further supported by the NRC'’s analysis presented in

Section 4.6.1.2.7 of the LR GEIS, which found that impacts of nonradiological contaminants on
aquatic organisms during the license renewal term (initial LR or SLR) would be SMALL. The
affected environment for aquatic resources from past, present, and reasonably foreseeable
actions is addressed under a cumulative effects analysis in Section 4.13 of the LR GEIS.

However, a designation of an issue as a Category 1 issue does not mean that potential impacts
are not considered. During preparation of plant-specific supplements to the LR GEIS, the NRC
staff considers changes in nuclear power plant operating parameters and new and potentially
significant information provided by the applicant or identified through public comments, or
resulting from the NRC’s due diligence in reviewing relevant information. Data are reviewed in
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part for information that could change the conclusion in the LR GEIS with regard to an issue.
Thus, even though an issue is a Category 1 issue, mechanisms are in place to conduct a full
plant-specific review if new and significant information warrants such a review. For instance,
during the NRC staff’s SLR environmental review for the Turkey Point plant, the staff reviewed
ecological monitoring data collected to analyze changes in ecological characteristics in and
around the site over time. Sections 3.6 and 3.7 of the SLR supplement (NRC 2019a) describe
these monitoring efforts and results in detail. The NRC staff then considered this information
when forming its conclusions related to the impacts of license renewal on the ecological
environment. No changes were made in the LR GEIS, final rule, or guidance as a result of these
comments.

Comment: Under the, or what is a consolidated Category 1 issue, effects of thermal effluents,
and does the term infrequently reported thermal impacts, what exactly does that mean, like it's
an event that happens infrequent or it's reported infrequently? Because there have been, at the
Prairie Island site, fish kills over the years because of thermal impacts, so I'm just trying to
understand what does that mean, infrequently reported? (3-2-1 [Westra, Heather])

Comment: Okay, I'm just --it's occurring at the Prairie Island Plant, maybe not every year,
maybe it's infrequently, but when it does occur, quite a lot of fish are killed because it's a
thermal impact and people are concerned, and so | guess what you're saying is it will remain a
Category 1. (3-2-2 [Westra, Heather])

Response: The NRC acknowledges the comments and questions. The phrase “infrequently
reported thermal impacts”include cold shock, thermal migration barriers, accelerated maturation
of agquatic insects, and proliferated growth of aquatic nuisance species, as well as the effects of
thermal effluents on dissolved oxygen, gas supersaturation, and eutrophication. This issue also
considers sublethal stresses associated with thermal effluents that can increase the
susceptibility of exposed organisms to predation, parasitism, or disease. These effects are
grouped together into one license renewal environmental issue in the LR GEIS because each of
them is related to the effects of a nuclear power plant’s thermal effluent, but each has rarely
been found to be an issue at operating nuclear power plants. Thus, due to the rare frequency of
occurrence or observation, the NRC has used the term ‘infrequently” to characterize this
particular set of impacts. Section 4.6.1.2.6 of the LR GEIS describes each of these potential
impacts and discusses instances in which these impacts have been observed, if any. Notably,
the comments mention fish kills resulting from thermal effluent discharges. For plants with

once through cooling systems and cooling ponds, these impacts will be addressed site-
specifically for each plant-specific license renewal environmental review as part of the Category
2 issue, “Effects of Thermal Effluents on Aquatic Organisms,” which would include the Prairie
Island Nuclear Generating Plant. Specific information related to the Prairie Island Nuclear
Generating Plant is appropriately considered in a plant-specific supplement to the LR GEIS or
similar analysis rather than in this LR GEIS and associated rulemaking. No changes were made
in the LR GEIS, final rule, or guidance as a result of these comments.

Comment: (46) Impacts of transmission line right-of-way (ROW) management on aquatic
resources. — 1. Sheet flow of water through the Southeast Coastal Everglades would be altered
by ROWSs elevated above the water table for access or maintenance. (7-11 [Stoddard, Philip])

Response: The NRC disagrees with this comment suggesting that the issue, “Impacts of
transmission line right-of-way (ROW) management on aquatic resources,” should be a
Category 2 issue. The NRC concluded that this issue is properly designated as a Category 1
issue. The NRC has stated its methods and criteria for environmental issue identification,
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categorization, and definitions in Section 1.5 of this LR GEIS as well as in the footnotes to
Table B—1 in Appendix B to Subpart A of 10 CFR Part 51, as revised pursuant to this final rule.
A generic, Category 1 grouping is appropriate for the issue, because the environmental impacts
were found to be the same or similar at all plant sites based on previous license renewal
environmental reviews. This finding is further supported by the NRC’s analysis presented
Section 4.6.1.2.12 of the LR GEIS, which found that in-scope transmission lines (i.e.,
transmission lines that connect the nuclear power plant to the substation where electricity is fed
into the regional power distribution system and transmission lines that supply power to the
nuclear power plant from the grid) tend to occupy only industrial-use or other developed portions
of nuclear power plant sites, and therefore the effects of ROW maintenance on aquatic plants
and animals during the license renewal term (initial LR or SLR) would be negligible. In addition,
the application of best management practices would reduce the potential for impacts.

However, a designation of an issue as a Category 1 issue does not mean that potential impacts
are not considered. During preparation of plant-specific supplements to the LR GEIS, the NRC
staff considers changes in nuclear power plant operating parameters and new and potentially
significant information provided by the applicant or identified through public comments, or
resulting from the NRC’s due diligence in reviewing relevant information. Data are reviewed in
part for information that could change the conclusion in the LR GEIS with regard to an issue.
Thus, even though an issue is a Category 1 issue, mechanisms are in place to conduct a full
plant-specific review if new and significant information warrants such a review. No changes
were made in the LR GEIS, final rule, or guidance as a result of this comment.

Comment: 2(b)(iv) Aquatic Ecosystem. To minimize adverse impacts to the aquatic
ecosystem as a result of the proposed activities associated with the relicensing of nuclear
plants, DCR recommends the implementation of and strict adherence to applicable state and
local erosion and sediment control/storm water management laws and regulations,
establishment/enhancement of riparian buffers with native plant species and maintaining natural
stream flow. (11-3 [Rayfield, Bettina])

Response: This NRC agrees with this comment to the extent that each nuclear power plant
licensee must conduct its operations in accordance with all applicable Federal, State, and local
permits and regulations. The issue discussed in Section 4.6.1.2.11 of the LR GEIS, “Non-
cooling system impacts on aquatic resources,” includes activities such as landscape and ground
maintenance, stormwater management, and ground-disturbing activities that could directly
disturb aquatic habitat or cause runoff or sedimentation. The application of best management
practices and other conservation initiatives would reduce potential impacts. As discussed in the
executive summary of NUREG-1555, Supplement 1, Revision 2 (NRC 2024b), the NRC staff
reviewer must evaluate the applicant's commitments to use practices to minimize, reduce, or
avoid adverse impacts. No changes were made in the LR GEIS, final rule, or guidance as a
result of this comment.

Comment: | note, however, that the thermal cycle requires that a significant amount of heat or
thermal energy be discarded from the condenser of a power plant unit. Commonly, this heat is
released to the ambient environment by using copious quantities of cooling water. Plants are
generally located near large bodies of water such as near coastlines, lakes, rivers,
impoundments, etc. to provide ready access to cooling water. | note that when the cooling water
is discharged back to the environment, it is hotter than the intake water and, as a result, there is
a thermal plume or impact in the receiving water body that impacts all biological organisms in
the receiving waters. (32-10-8 [Reiser, Caroline])
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Response: The NRC agrees with this comment. The issue of “Effects of thermal effluents on
aguatic organisms (plants with once-through cooling systems or cooling ponds)” has been
designated as a Category 2 issue. As a Category 2 issue, it was determined that one or more of
the criteria for Category 1 cannot be met and, therefore, an additional plant-specific review is
required. The rationale for designating this issue as a Category 2 issue is described in

Section 4.6.1.2.4 of the LR GEIS. No changes were made in the LR GEIS, final rule, or
guidance as a result of this comment.

A.2.7 Ecological Resources: Federally Protected Ecological Resources

Comment: | was just told to repeat my question during the comment period, and again, it's on
the Endangered Species Act, Magnuson, et cetera, et cetera, and it seems to limit, based on the
supplementary information, the consideration under those acts during the NRC review to what
are called, quote, action areas, unquote, and there's no explanation of what an action area

is. So, my question is, and my comment, | guess, is that when you're going out with the final
rule, please explain what the action item is, okay? (3-1-1 [Cameron, Chip])

Comment: On page 13,346, the Supplementary Information addresses "action areas" under the
Endangered Species Act. Although these "action areas" are deemed significant in requiring an
analysis, no explanation is given on what an "action area" is. This should be explained.

(14-4 [Johnson, Johnny])

Comment: 6. Section/Page 3.6 Federally Listed Species and Critical Habitat 28,
Comment/Recommendation: The discussion on ESA action area is broad and acceptance
criteria for determining the action area is ambiguous in NUREG-1555. "The action area is not
limited to the footprint of the action nor is it limited by the Federal action agency's authority;
rather, it is a biological determination of the reach of the proposed action on the listed species."
Additional guidance for objectively determining the ESA action area would be helpful; otherwise
this appears to be a fairly subjective determination. (19-2-13 [Uhle, Jennifer])

Response: The NRC acknowledges the comments and questions raised. As presented in
Section 3.6.3 of the LR GEIS, the NRC must consider the effects of its actions on ecological
resources protected under Federal statutes, including the Endangered Species Act (ESA,
16 U.S.C. § 1531 et seq.), Magnuson-Stevens Fishery Conservation and Management Act
(16 U.S.C. § 1801 et seq.), and National Marine Sanctuaries Act (16 U.S.C. § 1431 et seq.).

The term “action area” is a regulatory term defined in 50 CFR 402.02 (regulations implementing
the ESA) that includes all areas to be affected directly or indirectly by the Federal action and not
merely the immediate area involved in the action. The action area varies based on the species
and/or habitat and the Federal action, and it must be defined through a site-specific evaluation.
As part of ESA Section 7 Consultation, the NRC defines the action area for the proposed action.
This step then informs the federally listed species and critical habitats relevant to the review and
the potential impacts those species and habitats might experience. For instance, one
component of an action area for license renewal would include all waters affected by
impingement, entrainment, and thermal and chemical effluent discharges. Any federally listed
species that may occur in these waters based on survey data, studies, and Federal and State
agency records would then be evaluated to determine if effects on these species are possible.
The Services (National Marine Fisheries Service and U.S. Fish and Wildlife Service) review the
NRC'’s defined action area as part of the consultation, along with the NRC’s species- and
habitat-specific analyses and effect determinations.
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The definition of “action area” appears in Section 3.6.3.1 of the LR GEIS, Section 3.6.1 of
NUREG-1555, Supplement 1, Revision 2 (NRC 2024b), and Section 3.6 of Regulatory

Guide 4.2, Supplement 1, Revision 2 (NRC 2024a). In response to these comments, the NRC
added this definition to Section 4.6.1.3.1 of the LR GEIS. Additionally, the staff removed the
term “action area” from Sections 4.6.1.3.3 and 4.6.1.3.4 of the LR GEIS. Because action area is
a regulatory term that only applies to federally listed species and critical habitats protected
under the ESA, the application of the term to essential fish habitat protected under the
Magnuson-Stevens Fishery Conservation and Management Act and marine sanctuaries
protected under the National Marine Sanctuaries Act is not appropriate. In these sections,
“affected area” replaces previous uses of “action area.”

Comment: Endangered Species Impacts

State and federally protected species historically found in the vicinity of Turkey Point include the
American crocodile, Florida panther, eastern indigo snake, red knot, West Indian manatee, and
wood stork.

The health of Turkey Point's CCS greatly affects the health and the numbers of crocodiles that
use the CCS for nesting and foraging. The earthen banks along the cooling canal system, and
the low-energy waters do provide suitable habitat for this species - the CCS has been a haven
for the species - but only if ambient conditions are maintained. After the uprate, poor conditions
in the CCS previously caused crocodiles to starve and experience stress, dehydration, and
malnutrition, which, in turn, caused a reduction in numbers of crocodiles, as well as nesting and
hatchling abundance.® Although FPL is currently required to conduct activities aimed at
improving water quality within the CCS,° the Fish and Wildlife Service determined in 2019 that
current conditions within the system are having an adverse impact on crocodiles and their
critical habitat.*°

38 Letter from Roxanna Hinzman, U.S. Fish and Wildlife Serv., to Briana Grange, U.S. Nuclear
Regulatory Comm'n, regarding formal consultation on subsequent renewed licenses for Units 3
and 4, 31, 32-33 (July 25, 2019) ("2019 Biological Opinion").

%9 ]d. at 5-6, 34.

40d. at 31, 33, 34, 40. (31-7 [Silverstein, Rachel])

Comment: (47 and 48) Endangered Species Act: Federally listed species and critical habitats
under U.S. Fish and Wildlife and National Marine Fisheries Service jurisdiction

The NRC must also consider new information regarding environmental impacts to endangered
and threatened species within the action area, including the Turkey Point site, the CCS,
adjacent wetlands, and areas in Biscayne Bay where barges may travel. While the NRC already
considered these impacts in the 2019 FSEIS, as a Category 2 (site-specific) issue, the NRC
must consider updated information available since 2019. For example, in considering how the
relicensing will affect listed species, the NRC must consider the new information regarding
FPL's groundwater remediation, discussed above, and how a failure to remediate the
hypersaline plume could affect species.
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The NRC must reconsider all effects of the license renewal on state and federally protected
species, including but not limited to the Florida panther, eastern indigo snake, red knot, West
Indian manatee, and wood stork. Many of these species rely on coastal and freshwater systems
that will be significantly affected by the cumulative subsequent license renewal, changing
climatic conditions over the coming decades, and potentially--a failed attempt at groundwater
remediation. (31-16 [Silverstein, Rachel])

Response: The NRC agrees in part and disagrees in part with these comments. The majority of
the comments provide a narrative description of the impacts on federally protected species and
habitats from past and ongoing operations of Turkey Point Nuclear Generating Units 3 and 4
and cooling canal system (CCS), while expressing concerns about the continued operation of
that plant. The comments also reference a recently issued report focusing on operations and
remediation activities associated with the Turkey Point CCS.

The NRC agrees with the comments to the extent that they suggest that the NRC needs to
consider unique issues and impacts at nuclear power plant sites as part of the NRC’s license
renewal environmental reviews. Plant- or site-specific environmental issues and concerns
associated with operating nuclear power plants, such as those raised in the comments, are
considered in a plant-specific supplement to the LR GEIS in accordance with the NRC’s
regulations set forth in 10 CFR Part 51. This revision to the LR GEIS was informed by lessons
learned and knowledge gained from conducting initial LR and SLR environmental reviews since
development of the 2013 LR GEIS, as discussed in Section 4.1.3 of this LR GEIS. This includes
new information identified by the NRC staff during the SLR environmental review for Turkey
Point Nuclear Generating Units 3 and 4, as documented in NUREG-1437, Supplement 5,
Second Renewal (NRC 2019a). The Turkey Point SLR plant-specific review included
consideration of relevant new information related to federally protected species and habitats.

The NRC disagrees with the comments to the extent that they suggest that the NRC must
reconsider all effects of the Turkey Point license renewal on State and federally protected
species. The information provided in these comments specific to the Turkey Point Nuclear
Generating Units 3 and 4 is appropriately considered in a plant-specific supplement to the

LR GEIS, or similar analysis rather than in this LR GEIS and associated rulemaking; however,
impacts on federally protected species will be analyzed as part of each plant-specific license
renewal environmental review. As referenced in Section 4.6.1.3.1, the NRC considered the
biological opinion issued for continued operation of the Turkey Point plant during an SLR term,
which addresses the American crocodile, its critical habitat, and the eastern indigo snake. No
changes were made in the LR GEIS, final rule, or guidance as a result of these comments.

Comment: Being from Ohio and our two nuclear plants being based on Lake Erie, also home to
vigorous environmental improvement projects, | was impressed to see focus on endangered
species and specific provisions for critical fish populations as they are critical to a portion of
northern Ohio's economy and our international trade. (5-3 [Anonymous, Anonymous])

Response: The NRC acknowledges the comment. As described in the rule, and Section 1.11 of
this LR GEIS, the Category 2 issue of “Threatened, endangered, and protected species and
essential fish habitat” was divided into three Category 2 issues: “Endangered Species Act:
federally listed species and critical habitats under U.S. Fish and Wildlife Service jurisdiction,”
“Endangered Species Act: federally listed species and critical habitats under National Marine
Fisheries Service jurisdiction,” and “Magnuson-Stevens Act: essential fish habitat.” This change
will promote clarity and consistency with the separate federal statutes and interagency
consultation requirements that the NRC staff must consider. In addition, “National Marine
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Sanctuaries Act: sanctuary resources”was added as a Category 2 issue. As a Category 2
issue, the NRC staff determined that one or more of the criteria for Category 1 cannot be met
and therefore, an additional plant-specific review is required. The rationale for designating these
issues as Category 2 issues is described in Section 4.6.1.3 of the LR GEIS. No changes were
made in the LR GEIS, final rule, or guidance as a result of this comment.

Comment: 4. Wildlife Resources, Fisheries, and Protected Species. According to the GEIS
(page 4-53) environmental conditions at operating nuclear power plants have been well
established during 30 the current licensing term. Continued operations are not expected to
change substantially during the license renewal term, and therefore, existing conditions are
expected to continue during the license renewal term. License renewal is unlikely to introduce
new stressors on the ecological environment.

4(a) Agency Jurisdiction. The Virginia Department of Wildlife Resources, as the
Commonwealth's wildlife and freshwater fish management agency, exercises enforcement and
regulatory jurisdiction over wildlife and freshwater fish, including state-or federally-listed
endangered or threatened species, but excluding listed insects (Virginia Code, Title 29.1). DWR
is a consulting agency under the U.S. Fish and Wildlife Coordination Act (16 U.S. Code

8661 et seq.) and provides environmental analysis of projects or permit applications coordinated
through DEQ and several other state and federal agencies. DWR determines likely impacts
upon fish and wildlife resources and habitat, and recommends appropriate measures to avoid,
reduce or compensate for those impacts. For more information, see the DWR website

at www.dwr.virginia.gov.

4(b) Agency Findings. DWR have reviewed the subject proposal that hopes to "further redefine
the number and scope of the environmental issues that must be addressed by the NRC and
applicants during license renewal environmental reviews." The two nuclear facilities located in
Virginia are very different in terms of their impacts upon the environment. While the concerns
DWR have related to both facilities center around their use of water for cooling and the impacts
that use has on aquatic ecosystems, the location and operation of the facilities dictates how
DWR expect each facility to address its concerns.

4(c) Agency Recommendation. DWR believe that each facility should prepare its own
environmental analysis, in cooperation with state and federal resource agencies. It may not,
therefore, be appropriate for a generic environmental impact statement concluding that these
impacts are considered small to be applied to any or all nuclear plants, even if only for Category
1 environmental issues and whether used for the initial analysis or reissuance analysis. DWR
support plant-specific analysis for all categories of environmental issues.

(11-6 [Rayfield, Bettina])

Comment: 5. Wildlife Resources, Fisheries, and Protected Species. DWR recommend
plant-specific analysis for all categories of environmental issues. Coordinate with DWR (Amy
Martin, 804-481-5296) to discuss this recommendation. (11-12 [Rayfield, Bettina])

Response: The NRC agrees in part and disagrees in part with these comments. The NRC
agrees with these comments to the extent that an environmental analysis should be conducted
by the applicant and NRC for the license renewal (initial LR or SLR) of each nuclear power
plant.

The NRC disagrees with the comments to the extent that they assert a plant-specific analysis
should be required for all categories of environmental issues for an impact determination. The
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NRC has stated its methods and criteria for environmental issue identification, categorization,
and definitions in Section 1.5 of this LR GEIS as well as in the footnotes to Table B-1 in
Appendix B to Subpart A of 10 CFR Part 51, as revised pursuant to this final rule. The NRC’s
analysis and rationale for categorization of ecological issues determined to be generic are
provided in Section 4.6 of the LR GEIS.

However, a designation of an issue as a Category 1 issue does not mean that potential impacts
are not considered. During preparation of plant-specific supplements to the LR GEIS, the NRC
staff considers changes in plant operating parameters and new and potentially significant
information identified provided by the applicant or identified through public comments, or
resulting from the NRC’s due diligence in reviewing relevant information. Data are reviewed in
part for information that could change the conclusion in the LR GEIS with regard to an issue.
Thus, even though an issue is a Category 1 issue, mechanisms are in place to conduct a full
plant-specific review if new and significant information warrants such a review.

Notably, the comments express concerns about the potential impacts of cooling water use on
the aquatic ecosystem at nuclear power plants. The NRC staff has designated the issues of
impingement mortality and entrainment and thermal impacts on aquatic organisms, among other
impacts related to cooling water use, as Category 2 issues for plants that have once-through
cooling systems or cooling ponds. Therefore, these impacts will be analyzed as part of each
plant-specific license renewal environmental review for nuclear power plants with these cooling
systems. No changes were made in the LR GEIS, final rule, or guidance as a result of these
comments.

A.2.8 Historic and Cultural Resources

Comment: 4. Historic Resources. The NRC should coordinate directly with DHR (Roger
Kirchen, 804-482-6091) pursuant to Section 106 of the National Historic Preservation Act (as
amended) and its implementing regulations codified at 36 CFR Part 800 which require Federal
agencies to consider the effects of their undertakings on historic properties.

(11-11 [Rayfield, Bettina])

Response: The NRC acknowledges the comment. The review and update of the LR GEIS and
the associated rulemaking does not authorize NRC licensing actions for any specific nuclear
power plant site that would trigger National Historic Preservation Act (NHPA) Section 106
consultation requirements that are normally conducted during plant-specific license renewal
reviews. This rulemaking is not a licensing action; it does not authorize initial LR or SLR of any
nuclear power plant. The NRC will continue to meet its NHPA Section 106 consultation
requirements in plant-specific license renewal reviews, which would include contacting the
appropriate State agency officials responsible for historic preservation. No changes were made
in the LR GEIS, final rule, or guidance as a result of this comment.

Comment: 7. Section/Page 3.7 Historic and Cultural Resources 31, Comment/
Recommendation: An addition has been made that a legal description will be required for the
Area of Potential Effect. If there is any information that is needed above and beyond that
covered through existing property records, then that should be specified. There is an industry
recognized definition of the APE for HCR that we have used for a long time. Request
clarification of what is meant by "legal description" and how that varies from past practice.
(19-2-14 [Uhle, Jennifer])
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Response: The NRC acknowledges the comment. As stated in Section 3.7.2 of the LR GEIS,
the license renewal (initial LR or SLR) area of potential effects (APE) includes lands within the
nuclear power plant site boundary and the transmission lines up to the first substation that may
be directly (e.g., physically) affected by land-disturbing or other operational activities associated
with continued plant operations and maintenance and/or refurbishment activities. The APE may
extend beyond the nuclear plant site when these activities may indirectly affect (e.g., visually
and auditorily) historic properties. This determination is made irrespective of land ownership or
control. Note that some State Historic Preservation Office guidance may require that the
description of the APE include the legal location of the project (e.g., Public Land Survey System
— township, range, and section information) or other public land survey information. The NRC
clarified the text in Section 3.7 of the Regulatory Guide 4.2, Supplement 1, Revision 2

(NRC 2024a) to state that license renewal applicants should identify the proposed APE to be
recommended to the NRC as a result of this comment.

Comment: On page 13,331 of the Federal Register Notice on the proposed rule, the NRC
states “in assessing the significance of environmental impacts for some environmental
resources (e.g., federally protected ecological resources and historic properties that require
interagency consultation with ... Indian Tribes”) and then cites to 36 CFR 800.2 that covers the
federal Historic Preservation Act. This is correct, but does not adequately cover a federal
agency’s responsibility to “consult” with Indian Tribes on any federal action that might have an
impact on a Tribe. The consultation requirements stem from Executive Order 13175
(Consultation and Coordination with Indian Tribal Governments (November 5, 2000)) that
requires such consultation. Consultation covers more than historic preservation issues and also
would cover consultations on the NRC proposed rule under consideration.

Consultation under the Executive Order is not just giving Tribes the opportunity to comment on
an action, but includes having a meaningful dialogue with the affected Tribe and seriously
considering whether some part of the federal action should be changed in regard to Tribal
concerns. This interpretation has been upheld by the Federal judiciary. See Quechan Tribe v.
United States Department of Interior 10cv2241 LAB (CAB), 2010 WL 5113197 (S.D. Cal. Dec
15,2010), where a BLM permit for a solar installation was overturned because the agency did
not perform “consultation” but only provided the Tribe with an opportunity to comment.

In summary, the consultation discussion should justify more than a mere mention in a footnote
and, instead, be addressed comprehensively in the text of the Supplementary Information in the
final rule. In addition, the Tribal consultation requirement also should contemplate more than
historic properties and other environmental issues, but also apply to the NRC safety review of
license renewal applications. The NRC’s Tribal Policy also should be referenced in the final rule.
(14-1 [Johnson, Johnny])

Response: The NRC acknowledges the comment and agrees in part and disagrees in part. The
NRC agrees that Tribal consultation for environmental reviews covers more than historic
preservation issues. Additionally, in accordance with its Tribal Policy Statement, the NRC
consults in good faith with Indian Tribes on agency actions that have substantial direct effects
on one or more Indian Tribes as well as those agency actions for which Tribal consultation is
required under Federal Statute. The NRC'’s Tribal Policy Statement (82 FR 2402) established a
set of principles to guide the agency’s government-to-government interactions with federally
recognized Indian Tribes and Alaska Native Tribes, promote effective government-to-
government interactions with Indian Tribes, and to encourage and facilitate Tribal involvement in
the areas over which the Commission has jurisdiction. The NRC’s Tribal Policy Statement is
consistent with the principles articulated in Executive Order 13175 (65 FR 67249). The Policy

NUREG-1437, Revision 2 A-82



Appendix A

Statement also underscores the NRC’s commitments to conducting outreach to Tribes,
engaging in timely consultation, and coordinating with other Federal agencies.

The NRC disagrees that the LR GEIS should discuss the application of Tribal consultation
requirements to NRC safety reviews for license renewal because that is outside the scope of
this LR GEIS and associated rulemaking.

The NRC agrees that the LR GEIS would benefit from a more detailed discussion of the NRC’s
Tribal Policy Statement. The NRC has added a discussion (Section 1.8.7, Consultations) to
Chapter 1 of the LR GEIS and a new section (Tribal Policy Statement) to the Executive
Summary of NUREG-1555, Supplement 1, Revision 2 (NRC 2024b) as a result of this comment.
The NRC acknowledges the comment that additional discussion of the NRC’s Tribal Policy
Statement is warranted. The NRC added a reference to the NRC’s Tribal Policy Statement in
the final rule.

Comment: [Draft Regulatory Guide] 11. Section/Page 4.7 Historic and Cultural Resources 62-
63, Comment/Recommendation: The analysis content within 4.7 states that the applicant should
engage with the SHPO, THPO, Indian Tribes and interested parties to develop and formalize
protective measures and cultural resources management plans. However, this is likely not
feasible as stated in Section 3.7 Footnote 12, “A federally recognized Indian Tribe is not
obligated to consult with an applicant or share information about properties of religious and
cultural significance with an applicant.” Therefore, the analysis content may not be complete in
spite of applicant actions. (19-2-18 [Uhle, Jennifer])

Response: The NRC acknowledges the comment. As discussed in Sections 3.7 and 4.7 of
Regulatory Guide 4.2, Supplement 1, Revision 2 (NRC 2024a), NHPA Section 106 consultation
is the responsibility of the NRC; consultation is not the responsibility of the applicant. The NRC
recognizes that federally recognized Indian Tribes are not obligated to consult with or share
information about properties of religious and cultural significance with a license applicant.
Nevertheless, the NRC encourages applicants to engage tribes during the development of their
applications to gather sufficient information to support its NHPA Section 106 consultation and
assessment of effects for the proposed project. This assists the NRC by identifying potential
concerns prior to the initiation of NHPA Section 106 consultation. No changes were made in the
LR GEIS, final rule, or guidance as a result of this comment.

Comment: These comments represent key concerns of TRMTC and should not be as viewed
as representative of any specific Tribe, nor the views of all Tribes.

TRMTC offers the following comments on NRC’s proposed rule on Renewing Nuclear Power
Plant Operating Licenses — Environmental Review

1. Sovereignty of Native American Tribes: The NRC must recognize and abide by the unique
trust obligations between the United States and federally recognized Native American Tribes
(hereinafter referred to as Tribes). These obligations stem from the federal government’s trust
responsibility to Tribes, a legal principle originating from the unique relationship between Tribes
and the federal government. Trust responsibility encompasses legal, fiduciary, and moral
obligations to protect tribal treaty rights, lands, assets, and resources.

Numerous federal agencies have developed policies in accordance with federal law and

regulations recognizing tribal sovereignty and affirming this trust responsibility, including the
NRC’s Tribal Protocol Manual and Tribal Policy Statement. Executive Order 13175 Consultation
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and Coordination with Indian Tribal Governments requires federal agencies honor tribal
sovereignty and consult with Tribes in development of policies when considering federal actions
that impact Tribes. On January 26, 2021, the Biden Administration released a Presidential
Memorandum on Tribal Consultation and Strengthening Nation-to-Nation Relationships, which
reaffirmed the Administration’s commitment to upholding Executive Order 13175 and restating
the special relationship that still exists between the United States and tribal governments.

(35-1 [Arnold, Richard] [Hernandez, Laurie])

Response: The NRC agrees with the comment. The NRC'’s Tribal Policy Statement

(82 FR 2402), published in 2017, formally reflects the NRC'’s recognition of the Federal Trust
Responsibility and NRC’s commitment to a government-to-government relationship with
federally recognized Tribes, which is distinct from interactions with members of the public.
Under the Federal Trust Doctrine, the United States—and the individual agencies of the Federal
government—owe a fiduciary duty to Indian Tribes. The nature of that duty depends on the
underlying substantive laws (i.e., treaties, statutes, agreements) creating that duty. The NRC
exercises its Trust Responsibility under its authorizing statutes including the Atomic Energy Act
of 1954, the Energy Reorganization Act of 1974, the Nuclear Waste Policy Act of 1982, the
Low-Level Radioactive Waste Policy Act of 1985, and the Uranium Mill Tailings Radiation
Control Act of 1978, as amended.

As an independent regulatory agency that does not hold in trust Tribal lands or assets or
provide services to federally recognized Tribes, the NRC fulfills its Trust Responsibility through
implementation of the principles of the Tribal Policy Statement, by providing protections under
its implementing regulations, and through recognition of additional obligations consistent with
other applicable treaties and statutory authorities (see Principle 1, NRC Tribal Policy
Statement). Additionally, the NRC recognizes the right of each Indian Tribe to self-governance
and supports Tribal sovereignty and self-determination. The NRC recognizes Tribal
governments as dependent domestic sovereign nations, independent from State governments,
with separate and distinct authorities with inherent sovereign powers over their members and
territory, consistent with applicable statutes and authorities (see Principle 2, NRC Tribal Policy
Statement).

As an independent regulatory agency, the NRC is exempt from the requirements of certain
executive orders (EOs), including EO 13175 (65 FR 67249). However, the NRC acts in a
manner consistent with the fundamental precepts expressed in EO 13175, and the NRC’s Tribal
Policy Statement is consistent with the principles articulated in EO 13175. Similarly, the
Presidential Memorandum on Tribal Consultation and Strengthening Nation-to-Nation
Relationships does not apply to the NRC. However, the NRC remains committed to following
the principles set forth in its Tribal Policy Statement. The purpose of the Tribal Policy Statement
is to promote effective government-to-government interactions with federally recognized
American Indian and Alaska Native Tribes, and to encourage and facilitate Tribal involvement in
the areas for which the NRC has jurisdiction. No changes were made in the LR GEIS, final rule,
or guidance as a result of this comment.

Comment: 2. Tribal Consultation: TRMTC fully supports and reiterates the federal
government Trust responsibility to Tribes that require consultation on a government-to-
government basis. As sovereign nations, government-to-government consultation is required
between the United States and federally recognized Tribal governments, ensuring this
responsibility cannot be relegated to a site licensee. Federal consultation is unique and requires
meaningful and timely dialogue in a good faith manner that is conducted on a government-to—
government basis. Tribal consultation is distinct and must be sustained from the inception of
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planning through effective outreach and engagement activities under the authority of federal
agencies. Further, when conducting consultation, the NRC must recognize Tribal nation’s
interests are not confined to reservation boundaries; and may include culturally important
locations including but not limited to Tribal Trust Lands, ceded territories, treaty rights areas,
and culturally affiliated areas beyond reservation lands tied to the impacted area.

TRMTC urges NRC to recognize when its interactions and policies impact or potentially impact
federally recognized Tribes and to acknowledge and understand that Tribal nations and their
members have a unique relationship with the United States. The NRC must fulfill its Trust
Responsibility to Tribes which are not classified as the public nor other interested community
groups or stakeholders that may include other minority populations. Consultation with Tribal
governments must be conducted in accordance with federal policy and reduce barriers to
meaningful participation for a Tribe(s) including but not limited to scheduling meetings at times
and venues convenient for Tribal leadership, their subject-matter experts or other interested
parties. Public meetings are considered insufficient to fully engage Tribal governments who may
not want to discuss their concerns or raise questions in a public forum and that diminishes
productive interactions. Public meetings do not meet the standard of meaningful government-to-
government consultation. Finally, correspondence such as a “Dear Tribal Leader” or similar
correspondence implying opportunities for Tribal engagement or discussing project information,
must be followed up with acceptable and corresponding outreach to individually impacted or
interested Tribes to demonstrate a basis for meaningful interaction.

(35-2 [Arnold, Richard] [Hernandez, Laurie])

Response: The NRC acknowledges this comment and agrees to the extent that Tribal interests
may go beyond reservation boundaries. The NRC'’s Tribal Policy Statement formally reflects the
NRC'’s recognition of the Federal Trust Responsibility and the NRC’s commitment to a
government-to-government relationship with federally recognized Tribes that is distinct from
interactions with members of the public. The NRC’s Tribal Policy Statement articulates the
agency’s goals for conducting Tribal outreach and consultation on regulatory actions that have
substantial direct effects on one or more Indian Tribes. Tribal officials may also request that the
NRC engage in consultation with them on matters that have not been identified by the NRC to
have substantial direct effects on one or more Indian Tribes as well as those regulatory actions
for which Tribal consultation is not required under Federal statute. The NRC will make efforts to
grant such requests, taking into consideration the nature of the activity at issue, past
consultation efforts, available resources, timing issues, and other relevant factors.

The following paragraphs summarize the NRC'’s outreach to federally recognized Tribes for this
rulemaking. For this rulemaking, and in accordance with the Commission’s Tribal Policy
Statement, the staff notified federally recognized Tribes via State and Tribal Communications
letter ([STC]-20-059, see NRC 2020c) that the NRC intended to review and potentially update
the LR GEIS. Specifically, the NRC invited Tribal governments to review the results of the staff’s
preliminary review of the LR GEIS, which included addressing SLR, and provide comments and
suggestions for other areas that should be updated. The staff conducted four webinars on
August 19 and 27, 2020 (an afternoon and evening session each day). The public scoping
summary report was prepared and distributed to federally recognized Tribes via STC letter in
July 2021 (STC-21-045, see NRC 2021b).

After the first rulemaking plan was submitted to the Commission (SECY-21-0066, “Rulemaking
Plan for Renewing Nuclear Power Plant Operating Licenses—Environmental Review (RIN
3150-AK32; NRC-2018-0296)” [see NRC 2021d]), the NRC staff provided a status overview to
the Department of Energy’s Nuclear Energy Tribal Working Group regarding the review and
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potential update of the LR GEIS and associated rulemaking in September 2021. The NRC staff
has provided periodic briefings to Nuclear Energy Tribal Working Group throughout this
rulemaking.

On March 6, 2023, the NRC staff notified federally recognized Tribes via STC letter
(STC-23-012, see NRC 2023b) that the proposed rule package had been issued for public
comment. The NRC staff informed federally recognized Tribes on March 15, 2023, that the NRC
staff planned to conduct six hybrid public meetings to provide an overview of the proposed rule
and draft LR GEIS and to receive comments (STC-23-015, see NRC 2023c). The letter also
provided notice that the NRC would hold an informational meeting with federally recognized
Tribes in April 2023.

By letter dated March 24, 2023 (STC-23-018, see NRC 2023d), the NRC staff notified federally
recognized Tribes that it would conduct an informational meeting with Tribal representatives on
April 12, 2023, to provide an overview of the proposed rule and draft LR GEIS, and to afford
Tribal representatives an opportunity to discuss the rule with NRC staff and ask questions.
Owing to technical issues with the Teams webinar, the meeting was canceled and rescheduled
to April 19, 2023. Notice of the rescheduled meetings was provided on April 13, 2023
(STC-23-024, see NRC 2023e). Topics raised at the April 19, 2023, meeting included severe
accidents, environmental justice, Tribal treaty rights, settlement agreements, and Federal Trust
Responsibility.

The NRC is committed to upholding the principles in the Tribal Policy Statement. Further
information concerning how the NRC interacts with Tribes and prepares for Tribal meetings is
contained in the Tribal Protocol Manual (NRC 2018a). No changes were made in the LR GEIS,
final rule, or guidance as a result of the comment.

Comment: 3. NHPA Section 106 Consultation and Analyses: TRMTC recommends the NRC
conduct early and ongoing government-to-government consultation with Tribal leadership or
their designees when engaging in activities tied to Tribal governments including National
Historic Preservation Act (NHPA) analysis. TRMTC agrees with the NRC's Category 2
designation which requires a plant-specific approach that evaluates Tribal input, rather than
interacting in a generic fashion with all nuclear power plant license renewal applications that
involve Tribal governments. (35-3 [Arnold, Richard] [Hernandez, Laurie])

Response: The NRC agrees with the comment. The review and update of the LR GEIS and the
associated rulemaking does not authorize NRC licensing actions for any specific nuclear power
plant site that would trigger NHPA Section 106 consultation requirements that are normally
conducted during plant-specific environmental reviews. This rulemaking is not a licensing action;
it does not authorize initial LR or SLR of any nuclear power plant. The NRC will continue to
meet its NHPA Section 106 consultation requirements in plant-specific license renewal reviews,
including consulting with State Historic Preservation Officers, Tribal Historic Preservation
Officers, federally recognized Indian Tribes, and interested parties. No changes were made in
the LR GEIS, final rule, or guidance as a result of this comment.

Comment: 4. Environmental Justice: TRMTC agrees that disproportionate impacts
associated with license renewals effecting Tribal nations should be administere