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ABSTRACT

This environmental impact statement (EIS) has been prepared in response to an application
submitted to the U.S. Nuclear Regulatory Commission (NRC) by Florida Power & Light
Company (FPL) for two combined construction permits and operating licenses (combined
licenses or COLs). The proposed actions related to the FPL application are (1) NRC issuance
of COLs for two new power reactor units (Units 6 and 7) at the Turkey Point Nuclear Power
Plant site in Miami-Dade County, Florida, and (2) U.S. Army Corps of Engineers (USACE)
decision to issue, deny, or issue with modifications a Department of the Army (DA) permit to
perform certain dredge and fill activities in waters of the United States and to construct
structures in navigable waters of the United States related to the project. The NRC, its
contractors, and USACE make up the review team. The National Park Service (NPS) is also a
cooperating agency on this EIS but does not now have a request to take any specific regulatory
action before it. Due to this unique set of circumstances, impact determinations made in this
EIS should only be attributed to the review team. This EIS documents the review team’s
analysis, which considers and weighs the environmental impacts of constructing and operating
two new nuclear units at the Turkey Point site and at alternative sites, including measures
potentially available for reducing or avoiding adverse impacts.

The EIS includes an evaluation of the impacts of construction and operation of Turkey Point
Units 6 and 7 on waters of the United States pursuant to Section 404 of the Clean Water Act
and on navigable waters of the United States pursuant to Section 10 of the Rivers and Harbors
Act of 1899. The USACE will base its evaluation of FPL’s DA permit application, on the
requirements of USACE regulations, the Clean Water Act Section 404(b)(1) Guidelines, and the
USACE public interest review process.

After considering the environmental aspects of the proposed action before the NRC, the NRC
staff's recommendation to the Commission is that the COLs be issued as proposed. This
recommendation is based on (1) the application, including the Environmental Report (ER),
submitted by FPL; (2) consultation with Federal, State, Tribal, and local agencies; (3) the review
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Abstract

team’s independent review; (4) the consideration of public comments received on the

environmental review; and (5) the assessments summarized in this EIS, including the potential
mitigation measures identified in the ER and this EIS.
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EXECUTIVE SUMMARY

This environmental impact statement (EIS) presents the results of a U.S. Nuclear Regulatory
Commission (NRC) environmental review of an application for a combined construction permit
and operating license (combined license or COL) for two new nuclear reactor units at a
proposed Turkey Point site in Miami-Dade County, Florida. The U.S. Army Corps of Engineers
(USACE) participated in the preparation of the EIS as a cooperating agency and as a member
of the review team, which consisted of the NRC staff, its contractor staff, and the USACE staff.
The National Park Service (NPS) participated in the environmental review as a cooperating
agency by providing special expertise for the areas in and around the adjacent national parks
(Biscayne and Everglades National Parks). The NPS does not have a request to take any
specific regulatory actions related to the proposed COLs before it. Due to this unique set of
circumstances, all impact determinations made in this EIS should not be attributed to NPS, but
only to the NRC and USACE (also referred to as the review team). The NPS’s participation in
connection with this EIS does not imply NPS concurrence.

Background

On June 30, 2009, the Florida Power & Light Company (FPL) submitted an application to the
NRC for a combined construction permit and operating license (combined license or COL) for
Turkey Point Units 6 and 7.

Upon acceptance of FPL'’s application, the NRC review team began the environmental review
process by publishing a Notice of Intent to prepare an EIS and conduct scoping in the Federal
Register on June 15, 2010. As part of this environmental review, the review team did the
following:

e conducted public scoping meetings on July 15, 2010 in Homestead, Florida

e conducted a site visit of the proposed Units 6 and 7 plant area on the Turkey Point site in
June 2010

e conducted visits to alternative sites in July 2010
¢ reviewed FPL’s Environmental Report (ER)

¢ consulted with Tribal Nations and other agencies such as the U.S. Fish and Wildlife Service
(FWS), Advisory Council on Historic Preservation, Florida Fish and Wildlife Conservation
Commission, National Marine Fisheries Service, Miami-Dade Office of Historic and
Archaeological Resources, and Florida Division of Historical Resources

¢ conducted the review following guidance set forth in NUREG-1555:
“Standard Review Plans for Environmental Reviews for Nuclear Power Plants
— Supplement 1: Operating License Renewal”

e considered public comments received during the 60-day scoping process from June 15,
2010 to August 16, 2010
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¢ conducted public meetings on the draft EIS on April 22, 2015, in Miami, Florida, and on April
23, 2015, in Homestead, Florida

e considered public comments received during the comment periods for the draft EIS, which
extended from March 5 to May 22 and from May 28 to July 17, 2016.

Proposed Action

FPL initiated the proposed Federal action by submitting an application for Turkey Point Units 6
and 7 to the NRC. The NRC'’s Federal action is issuance of COLs for two Westinghouse
AP1000 reactors at the Turkey Point site near Homestead, Florida.

The USACE is a cooperating agency in preparation of this EIS. The USACE’s Federal action is
its decision of whether to issue, deny, or issue with modifications a Department of Army (DA)
permit pursuant to Section 404 of the Clean Water Act and Section 10 of the Rivers and
Harbors Act of 1899 to authorize certain construction activities potentially affecting waters of the
United States.(")

Purpose and Need for Action

The purpose of the proposed NRC action, issuance of the COL, is to provide for additional
baseload electric generating capacity for use in the FPL service territory.

The USACE determines both a basic and an overall project purpose pursuant to the Clean
Water Act Section 404(b)(1) Guidelines, 33 CFR § 230.10. The basic purpose is to meet the
public’s need for electric energy. The overall purpose is to meet the public’s need for reliable
increased electrical baseload generating capacity in FPL’s service territory.

Affected Environment

The Turkey Point site is located in southeast Miami-Dade County, Florida, near Homestead
(Figure ES-1). Turkey Point Units 6 and 7 would be located on the same site as the existing
Turkey Point site, which has five other power plants, including two nuclear power reactors.
Turkey Point would be located 25 mi south of Miami and 4.5 and 8 mi east of Homestead and
Florida City, respectively. The primary source of cooling water would be reclaimed wastewater
and the alternative source would be saltwater supplied from radial collector wells beneath
Biscayne Bay. The ultimate heat sink for Turkey Point Units 6 and 7 would be the atmosphere,
using three mechanical draft cooling towers per reactor.

(1) Waters of the United States” is used to include both “waters of the United States” as defined by 33
CFR Part 328 (TN1683) defining the extent of USACE geographic jurisdiction pursuant to Section 404
of the Clean Water Act and “navigable waters of the United States” as defined by 33 CFR Part 329
(TN4770) defining the extent of USACE geographic jurisdiction pursuant to Section 10 of the Rivers
and Harbors Act of 1899 (33 U.S.C. § 403) (TN4768).
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Evaluation of Environmental Impacts SMALL: Environmental effects are

not detectable or are so minor that

This EIS evaluates the potential environmental impacts they will neither destabilize nor

of the construction and operation of the two new nuclear noticeably alter any important
plants proposed for the Turkey Point site related to the attribute of the resource.
following resource areas:
MODERATE: Environmental
¢ |land use effects are sufficient to alter
_ _ noticeably, but not to destabilize,
e air quality important attributes of the resource.

¢ aquatic ecology

LARGE: Environmental effects are
clearly noticeable and are sufficient
to destabilize important attributes of

¢ surface and groundwater the resource.

o terrestrial ecology

¢ waste (radiological and nonradiological)

¢ human health (radiological and nonradiological)
e socioeconomics

e environmental justice

e cultural resources

¢ fuel cycle, decommissioning, and transportation

The impacts are designated as SMALL, MODERATE, or LARGE. The incremental impacts
related to the construction and operations activities requiring NRC authorization are described
and characterized, as are the cumulative impacts resulting from the proposed action when the
effects are added to, or interact with, other past, present, and reasonably foreseeable future
effects on the same resources. A summary of the construction and operation impacts are
outlined in Table ES-1. Table ES-2 summarizes the review team’s assessment of cumulative
impacts. The review team’s detailed analysis which supports the impact assessment of the
proposed new units can be found in Chapters 4, 5, and 7, respectively.
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Table ES-1. Environmental Impact Levels of the Proposed Turkey Point Units 6 and 7

Preconstruction and

Resource Category Construction Operation
Land Use MODERATE (NRC authorized MODERATE
construction impact level is
SMALL)
Water-Related
Water Use — Surface Water SMALL SMALL
Water Use — Groundwater Use SMALL SMALL
Water Quality — Surface Water SMALL SMALL
Water Quality — Groundwater SMALL SMALL
Ecology
Terrestrial Ecosystems MODERATE (NRC authorized MODERATE
construction impact level is
SMALL)
Aquatic Ecosystems SMALL to MODERATE SMALL

Socioeconomic
Physical Impacts

Demography
Economic Impacts on the Community
Infrastructure and Community Services
Environmental Justice
Historic and Cultural Resources

Air Quality
Nonradiological Health
Nonradiological Waste
Radiological Health
Postulated Accidents

Fuel Cycle, Transportation, and
Decommissioning

SMALL (adverse) to
MODERATE (beneficial)

SMALL
SMALL

SMALL to MODERATE
NONE®

MODERATE (NRC authorized
construction impact level is
SMALL)

SMALL
SMALL
SMALL
SMALL
n/a
n/a

SMALL (adverse) to
MODERATE (beneficial)

SMALL
SMALL and beneficial
SMALL to MODERATE

NONE®)

SMALL

SMALL
SMALL
SMALL
SMALL
SMALL
SMALL

(a) A determination of “NONE” for Environmental Justice analyses does not mean there are no adverse impacts to
minority or low-income populations from the proposed project. Instead, an indication of “NONE” means that
while there are adverse impacts, those impacts do not affect minority or low-income populations in any
disproportionate manner, relative to the general population.
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Table ES-2. Cumulative Impacts on Environmental Resources, Including the Impacts of
Proposed Turkey Point Units 6 and 7

Resource Category Impact Level

Land Use MODERATE
Water-Related

Water Use — Surface Water SMALL

Water Use — Groundwater Use SMALL

Water Quality — Surface Water MODERATE

Water Quality — Groundwater SMALL
Ecology

Terrestrial Ecosystems MODERATE to LARGE

Aquatic Ecosystems MODERATE
Socioeconomic

Physical Impacts SMALL adverse to MODERATE beneficial

Demography SMALL

Economic Impacts on the Community SMALL and beneficial

Infrastructure and Community Services SMALL to MODERATE
Environmental Justice NONE®
Historic and Cultural Resources MODERATE
Air Quality SMALL to MODERATE for criteria pollutants and

MODERATE for GHGs

Nonradiological Health SMALL
Nonradiological Waste SMALL
Radiological Health SMALL
Postulated Accidents SMALL
Fuel Cycle, Transportation, and Decommissioning SMALL

(a) A determination of “NONE” for Environmental Justice analyses does not mean there are no adverse impacts to
minority or low-income populations from the proposed project. Instead, an indication of “NONE” means that while
there are adverse impacts, those impacts do not affect minority or low-income populations in any
disproportionate manner, relative to the general population.

Alternatives

The review team considered the environmental impacts associated with alternatives to issuing a
COL for the two new nuclear units proposed by FPL for the Turkey Point site. These
alternatives included a no-action alternative (i.e., not issuing the COL) and alternative energy
sources, siting locations, and system designs.

The no-action alternative would result in the COL not being granted or the USACE not issuing
its permit. Upon such a denial, construction and operation of new units at the Turkey Point site
would not occur and the predicted environmental impacts would not take place. If no other
facility would be built or strategy implemented to take its place, the benefits of the additional
electrical capacity and electricity generation to be provided would also not occur and the need
for baseload power would not be met.

Based on the NRC staff’s review of energy alternatives, the NRC staff concluded that, from an
environmental perspective, none of the viable alternatives is environmentally preferable to
building a new baseload nuclear power generation plant at the Turkey Point site. The NRC staff
eliminated several energy sources (e.g., wind, solar, geothermal, and biomass) from full
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consideration because they are not currently capable of meeting the need of this project. None
of the viable baseload alternatives (natural gas, coal, or a combination of alternatives) was
environmentally preferable to the proposed Turkey Point units.

After comparing the cumulative effects of a new nuclear power plant at the proposed site against
those at the alternative sites, the NRC staff concluded that none of the alternative sites would be
environmentally preferable to the proposed site for building and operating a new nuclear power
plant (Table ES-3). The four alternatives sites selected were as follows (Figure ES-2):

e Glades

e Martin
Okeechobee 2
St. Lucie.

Table ES-3. Comparison of Cumulative Impacts at the Turkey Point and Alternative Sites

Turkey Point Okeechobee
Resource Category Site@ Glades®) Martin(® 2() St. Lucie®
Land Use MODERATE MODERATE MODERATE MODERATE MODERATE
Water-Related
Surface-water use SMALL MODERATE MODERATE MODERATE SMALL
Groundwater use SMALL SMALL SMALL SMALL SMALL
Surface-water quality MODERATE MODERATE MODERATE MODERATE MODERATE
Groundwater quality SMALL SMALL SMALL SMALL SMALL
Ecology
Terrestrial and MODERATE MODERATE MODERATE MODERATE MODERATE
wetland ecosystems to LARGE
Aquatic ecosystems MODERATE MODERATE MODERATE MODERATE SMALL to
MODERATE
Socioeconomics
Physical impacts SMALL MODERATE MODERATE MODERATE LARGE adverse
adverse adverse to adverse to adverse to to MODERATE
except for SMALL MODERATE SMALL beneficial
MODERATE  beneficial beneficial beneficial impacts on road
beneficial impacts on impacts on impacts on quality
impacts on road quality road quality road quality
road quality
Demography SMALL SMALL SMALL SMALL SMALL, except
for LARGE
residential
displacement
impacts
Economic impacts on SMALL and SMALL and  SMALLand  SMALL and SMALL and
the community beneficial beneficial, beneficial, beneficial, beneficial
except for except for except for
LARGE and MODERATE LARGE and
beneficial and beneficial beneficial
property tax property tax property tax
revenues for  revenues for  revenues for
Glades Martin County Okeechobee
County and and School County and
School District District School District
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Table ES-3. (contd)

Turkey Point Okeechobee
Resource Category Site(@ Glades® Martin® 2(b) St. Lucie®
Infrastructure and SMALL except SMALL except SMALL except SMALL except SMALL except
community services  for for for for for
MODERATE MODERATE MODERATE MODERATE MODERATE
adverse adverse adverse adverse adverse
impacts on impacts on impacts on impacts on impacts on
traffic traffic traffic traffic traffic
Environmental None®© None®© None®© None®© None®©
Justice
Historic and Cultural MODERATE MODERATE SMALL MODERATE SMALL
Resources
Air Quality
Criteria pollutants SMALL to SMALL SMALL to SMALL to SMALL to
MODERATE MODERATE MODERATE MODERATE

Greenhouse gas MODERATE MODERATE MODERATE MODERATE MODERATE
emissions

Nonradiological SMALL SMALL SMALL SMALL SMALL
Health

Radiological Health SMALL SMALL SMALL SMALL SMALL
Postulated SMALL SMALL SMALL SMALL SMALL
Accidents

(a) Cumulative impact determinations taken from EIS Table 7-3.

(b) Cumulative impact determinations taken from EIS Table 9-28.

(c) A determination of “NONE” for Environmental Justice analyses does not mean there are no adverse impacts on
minority or low-income populations from the proposed project. Instead, an indication of “NONE” means that
while there are adverse impacts, those impacts do not affect minority or low-income populations in any
disproportionate manner, relative to the general population.

Table ES-3 provides a summary of the cumulative impacts for the proposed and alternative
sites. The NRC staff concluded that all of the sites were generally comparable, and it would be
difficult to state that one site is preferable to another from an environmental perspective. In
such a case, the proposed site prevails because none of the alternatives is environmentally
preferable to the proposed site.

Table ES-4 provides a summary of the EIS-derived impacts for a new nuclear power plant in
comparison with the energy alternatives. The NRC staff concluded that none of the viable
energy alternatives is preferable to construction of a new baseload nuclear power-generating
plant located within FPL'’s region of interest.

The NRC staff considered various alternative systems designs, including seven alternative heat-
dissipation systems and multiple alternative intake, discharge, and water-supply systems. The
review team identified no alternatives that were environmentally preferable to the proposed
Turkey Point Units 6 and 7 systems design.
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Figure ES-2. Location of Sites Considered as Alternatives to the Turkey Point Site
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Table ES-4. Summary of Environmental Impacts® of Construction and Operation of New
Nuclear, Coal-Fired, and Natural-Gas—Fired Generating Units and a
Combination of Alternatives

Combination of

Impact Category Nuclear Coal® Natural Gas®) Alternatives®
Land Use MODERATE MODERATE MODERATE MODERATE
Air Quality SMALL MODERATE SMALL to SMALL to

MODERATE MODERATE
Water Use and Quality SMALL SMALL SMALL SMALL
Ecology MODERATE MODERATE MODERATE MODERATE
Waste Management SMALL MODERATE SMALL SMALL
Socioeconomics MODERATE MODERATE MODERATE MODERATE
Beneficial to Beneficial to Beneficial to Beneficial to
MODERATE MODERATE SMALL MODERATE
Adverse Adverse Adverse Adverse
Human Health SMALL SMALL SMALL SMALL
Historic and Cultural MODERATE MODERATE MODERATE MODERATE
Resources
Environmental Justice NONE®) NONE®) NONE® NONE®

(a) Impact levels for all alternatives are for construction and operation but do not reflect cumulative impacts. Thus,
the nuclear impacts identified here may differ from those used to compare the proposed site to the alternative
sites, which reflect cumulative impacts.

(b) Impacts taken from EIS Table 9-4. These conclusions for energy alternatives should be compared to NRC-
authorized activities reflected in Chapters 4, 5, and Sections 6.1, and 6.2.

(c) A determination of “NONE” for Environmental Justice analyses does not mean there are no adverse impacts to
minority or low-income populations from the proposed project. Instead, an indication of “NONE” means that while
there are adverse impacts, those impacts do not affect minority or low-income populations in any
disproportionate manner, relative to the general population.

Benefits and Costs

The NRC staff compiled and compared the pertinent analytical conclusions reached in the EIS.
It gathered all of the expected impacts from building and operating proposed Turkey Point Units
6 and 7 and aggregated them into two final categories: (1) expected environmental costs and
(2) expected benefits to be derived from approval of the proposed action. Although the analysis
in Section 10.6 is conceptually similar to a purely economic benefit-cost analysis, which
determines the net present dollar value of a given project, the purpose of the section is to
identify potential societal benefits of the proposed activities and compare them to the potential
internal (i.e., private) and external (i.e., societal) costs of the proposed activities. In general, the
purpose is to inform the COL process by gathering and reviewing information that demonstrates
the likelihood that the benefits of the proposed activities outweigh the aggregate costs.

On the basis of the assessments in this EIS, the building and operation of proposed Turkey
Point Units 6 and 7, with mitigation measures identified by the review team, would accrue
benefits that most likely would outweigh the economic, environmental, and social costs. For the
NRC-proposed action (i.e., NRC-authorized construction and operation), the accrued benefits
would also outweigh the costs of preconstruction, construction, and operation of proposed
Turkey Point Units 6 and 7.
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Public Involvement

A 60-day scoping period was held from June 15, 2010, to August 16, 2010. On July 15, 2010,
the NRC held two public scoping meetings in Homestead, Florida. The review team received
many oral comments during the public meetings and 32 e-mails and 10 letters throughout the
rest of the scoping period on numerous topics including energy alternatives, terrestrial ecology,
ground and surface water, and socioeconomics. The review team’s response to the in-scope
public comments can be found in Appendix D. The Scoping Summary Report (Agencywide
Documents Access and Management System (ADAMS) Accession No. ML103130609) contains
all of the comments, even those considered out-of-scope (e.g., security, safety issues).

During the initial 75-day comment period on the draft EIS, which began on March 6, 2015, the
review team held public meetings in Miami, Florida, on April 22, 2015, and in Homestead,
Florida, on April 23, 2015. During the course of the comment period, the NRC received
requests from members of the public, a Tribal government, and Federal agencies to extend the
comment period. In response to these requests, the NRC reopened the comment period on the
draft EIS on May 28, 2015, until July 17, 2015, allowing additional time for public comments. In
total, approximately 68 people provided oral comments at the public meetings held in April, and
the NRC received approximately 11,300 pieces of correspondence during the original and
reopened comment period.

Recommendation

The NRC’s recommendation to the Commission related to the environmental aspects of the
proposed action is that the COL should be issued.

This recommendation is based on the following:

the application, including the ER, submitted by FPL

consultation with Federal, State, Tribes, and local agencies

site audits and alternative sites audits

consideration of public comments received during the environmental review
the review team’s independent review and assessment summarized in this EIS.

The NRC’s determination is independent of the USACE’s determination of whether to issue,
deny, or issue with modifications the DA permit application for the Turkey Point Units 6 and 7.
The USACE will conclude its Clean Water Act Section 404(b)(1) Guidelines and public interest
analyses in its Record of Decision.
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AADT

ac

ACC

ac-ft
ACHP
ACS

AD
ADAMS
AERMOD

AlICUZ
ALARA
a.m.
AO
AP-42
APE
APPZ
AQCR
ARNI
ARRA
ASE
ASR
ATC

BA
BACT
BBCW
BC
BEBR
BEA
BEIR VII
bgs
BISC
BLS
BMP
Btu

°C
uCi

October 2016

ABBREVIATIONS/ACRONYMS

annual average daily traffic

acre(s)

averted cleanup and decontamination costs

acre (foot) feet

Advisory Council on Historic Preservation

American Community Survey

Anno Domini

Agencywide Documents Access and Management System

American Meteorological Society/U.S. Environmental Protection Agency
(AMS/EPA) Regulatory Model

Air Installation Compatible Use Zone

as low as reasonably achievable

ante meridian

Administrative Order

EPA’s Compilation of Air Pollutant Emission Factors document
Area of Potential Effect

Avon Park Permeable (or Producing) Zone

Air Quality Control Region

Aquatic Resources of National Importance
American Recovery and Reinvestment Act of 2009
advanced safety evaluation

aquifer storage and recovery (system)

Atlantic Coastal Ridge

Biological Assessment

Best Available Control Technologies
Biscayne Bay Coastal Wetlands

Before Christ

University of Florida’s Bureau of Economic and Business Research
U.S. Bureau of Economic Analysis
Biological Effects of lonizing Radiation VII
below ground surface

Biscayne Bay

U.S. Bureau of Labor Statistics

Best Management Practice

British thermal unit

degree(s) Celsius
microcurie(s)

xliii NUREG-2176



Abbreviations/Acronyms

uCi/mL
CA
CAA
CAIR
CCD
CCR
CCS
CDF
CDMP
CDNFRM
CEC
CEQ
CERP
CFR
cfs

cm

cm?

(010)
CO2
COze
COoL
CPI
CPUE
CSAPR
CTEMISS
CWA
CWS
CZMP

o

DA

dB
dBA
DBA
DCD
DEET
DEIS
DERM

DHS

NUREG-2176

microcuries per milliliter
Consent Agreement

Clean Air Act

Clean Air Interstate Rule
Colony Collapse Disorder
coal combustion residuals

cooling-canal system (also known as IWF)
core damage frequency

Comprehensive Development Master Plan
cost for decontamination of non-farmland
chemical/contaminant of emerging concern
Council on Environmental Quality

Comprehensive Everglades Restoration Program (also Project, Plan)

Code of Federal Regulations

cubic foot/feet per second

centimeter(s)

square centimeter(s)
carbon monoxide

carbon dioxide

carbon dioxide equivalent

combined construction permit and operating license
Consumer Price Index

catch per unit effort

Cross-State Air Pollution Rule

cooling-tower emissions processor

Clean Water Act (aka Federal Water Pollution Control Act)
circulating-water system

Coastal Zone Management Plan

day(s)

Directional Distribution Factor
Department of the Army

decibel(s)

decibel(s) on the A-weighted scale
design basis accident

Design Control Document

N,N-Diethyl-meta-toluamide
draft environmental impact statement

Miami-Dade County Department of Environmental Resources

Management

Department of Homeland Security
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DNL
DOE
DOl
DOT
DPS
DSM
DZMW

EAB
EAI
EC10
EC50
ECOTOX
EDR
EEEA
EEL
EFH
EIA
EIS
EJ
ELF
ELF-EMF
EMB
EMF
ENP
EPA
EPOC
EPRI
ER
ESA
ESOC
ESRP

EW

°F
FAA
FAC
FDEP
FDHR
FDOH

October 2016

Abbreviations/Acronyms

day-night average sound level
U.S. Department of Energy

U.S. Department of Interior

U.S. Department of Transportation
distinct population segment
demand-side management
dual-zone monitoring well

exclusion area boundary

Ecological Associates, Inc.

effective concentration required to induce a 10% effect
effective concentration required to induce a 50% effect
EPA Ecotoxicology

Florida Legislature’s Office of Economic and Demographic Research
East Everglades Expansion Area

Environmentally Endangered Lands (Program)
essential fish habitat

Energy Information Administration

environmental impact statement

environmental justice

extremely low frequency

extremely low frequency-electromagnetic field
Everglades Mitigation Bank

electromagnetic field

Everglades National Park

U.S. Environmental Protection Agency

emerging pollutant of concern

Electric Power Research Institute

Environmental Report

Endangered Species Act of 1973, as amended
emerging substance of concern

Environmental Standard Review Plan (NUREG-1555, Supplement 1,
Operating License Renewal)

exploratory well

degree(s) Fahrenheit

Federal Aviation Administration

Florida Administrative Code or Fla. Admin. Code
Florida Department of Environmental Protection
Florida Division of Historic Resources

Florida Department of Health
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Abbreviations/Acronyms

FDOT
FEC
FEFP
FEMA
FERC
FFWCC
FIRM
FKNMS
FLUCFCS
FLUM
FMNH
FMP
FMSF
FNAI
FONSI
FPL
fps
FPSC
FR
FRCC
FSAR
FSER
ft

ft2

ft/d
ft2/d

fts

ft/d
ft3/yr
FTE
FWPCA

FWS
FY

Mg
Mg/l
MGy
g

gal
gallyr
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Florida Department of Transportation
Florida East Coast (Railway)

Florida Education Finance Program
Federal Emergency Management Agency
Federal Energy Regulatory Commission
Florida Fish and Wildlife Conservation Commission
Flood Insurance Rate Map

Florida Keys National Marine Sanctuary
Florida Land Use, Cover, and Forms Classification System
Future Land Use Map

Florida Museum of Natural History
fishery management plan

Florida Master Site File (form)

Florida Natural Areas Inventory

Findings of No Significant Impact

Florida Power & Light Company

foot (feet) per second

Florida Public Service Commission
Federal Register

Florida Reliability Coordinating Council
Final Safety Analysis Report

Final Safety Evaluation Report

foot/feet

square foot/feet

foot (feet) per day

square foot (feet) per day

cubic foot (feet)

cubic foot (feet) per day

cubic foot (feet) per year

full-time equivalent

Federal Water Pollution Control Act (also known as the Clean Water Act

of 1977)
U.S. Fish and Wildlife Service
fiscal year

microgram(s)

microgram(s) per liter

microgray(s)

gram(s) or gravity of Earth (g-force)
gallon(s)

gallon(s) per year
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GC
g/cm?
GCRP
GEIS

GHG
GIS
gpd
gpm
gpm/ft
gls
GU
GW
GWh

ha

HAP
HAPC
HBB

HDR
HEC-RAS
hr

HUD

Hz

kg
kg/d
kg/L
kalyr
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Abbreviations/Acronyms

gas centrifuge
gram(s) per cubic centimeter
U.S. Global Change Research Program

Generic Environmental Impact Statement (for License Renewal of

Nuclear Plants, NUREG-1437)
greenhouse gas

geographic information system
gallon per day

gallon per minute

gallon(s) per minute per foot
gram(s) per second

Interim District (zone)
gigawatt(s)

gigawatt hour(s)

hectare(s)

hazardous air pollutant

habitat area of particular concern

health-based benchmark

HDR Engineering, Inc.

Hydrologic Engineering Centers River Analysis System
hour

U.S. Department of Housing and Urban Development
hertz

Interstate

International Atomic Energy Agency

International Commission on Radiological Protection
identification

integrated gasification combined-cycle

inch(es)

in-containment refueling water storage tank
independent spent fuel storage installation

World Conservation Union

industrial wastewater facility (also known as CCS)

Standard Peak Hour Factor
kilogram(s)

kilogram(s) per day
kilogram(s) per liter
kilogram(s) per year

XIVvii
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Abbreviations/Acronyms

kg/ha/mo
kHz

km

km?
km/hr

kt

kV

kV/m

kw

kWh

L

Ib
Ib/yr
I—dn
LEDPA
Leq
LFA
LLC
LLW
LOEC
LOS
LPZ
LST
LWA
LWR

Mmhos/cm
m

m/s

m2

m3

m3/d

m3/s

mA
MACCS
MCU
MDC
M-DCPS
MDWASD
MEI
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kilogram(s)/hectare/month
kilohertz

kilometer(s)

square kilometer(s)
kilometer(s) per hour
knot(s)

kilovolt(s)

kilovolt(s) per meter
kilowatt(s)
kilowatt-hour(s)

liter(s)

pound(s)

pound(s) per year

day-night average sound level

least environmentally damaging practicable alternative

noise level equivalent

Lower Floridan Aquifer

Limited Liability Company

low-level waste

lowest-observed effect concentration
level of service

low-population zone

local standard time

Limited Work Authorization

light water reactor

micromhos per centimeter

meter(s)

meter(s) per second

square meter(s)

cubic meter(s)

cubic meters per day

cubic meter(s) per second

milliampere(s)

MELCOR Accident Consequence Code System
Middle Confining Unit

Miami-Dade County

Miami-Dade County Public School District
Miami-Dade Water and Sewer Department
maximally exposed individual
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mg
mG

Mgd/yr
Mgm
Mg/L
Mg/m3
mg N/L
mg P/L
mGy
mGy/d
MFCMA

MHz

mi

mi?

min

MIT

mL
MMBtu
MMBtu/hr
MMBtu/yr
mo

MOU

mph

mrad
mrem

msl or MSL
mSv
MSW

MT

MTU

MW
MWd/MTU
MW(e)
MW(t)
MWh
MWh/yr

N
NA
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Abbreviations/Acronyms

milligram(s)

milliGauss

million gallon(s) per day

million gallon(s) per day per year
million gallons per month
milligram(s) per liter

milligram(s) per cubic meter
milligrams of nitrate per liter
milligrams of phosphate per liter
milligray(s)

milligray(s) per day
Magnuson—Stevens Fishery Conservation and Management Act (or
Magnuson—Stevens Act)

megahertz

mile(s)

square mile(s)

minute(s)

Massachusetts Institute of Technology
milliliter(s)

one million British thermal units

one million British thermal units per hour
one million British thermal units per year
month(s)

Memorandum of Understanding

mile(s) per hour

millirad

millirem

mean sea level

millisievert(s)

municipal solid waste

metric ton(nes)

metric ton uranium

megawatt(s)

megawatt-days per metric ton of uranium
megawatt(s) electric

megawatt(s) thermal

megawatt hour(s)

megawatt hour(s) per year

north or nitrogen
not applicable
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NAAQS
NAD83
NARUC
NASCAR
NAVD88
NCI
NCRP
NEPA
NERC
NESC
NFC
NGCC
NGVD
NHPA
NIEHS
NMFS
NNC
NO;
NO3+NO;
NOx
NOAA
NOEC
NPDES
NPS
NRC
NRHP
NSR
NUREG
NW
NWS

O

Os
ODCM
OFW
oIG
ORV
OSHA

PAH
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National Ambient Air Quality Standard

North American Datum of 1983

National Association of Regulatory Utility Commissioners
National Association for Stock Car Auto Racing

North American Vertical Datum of 1988

National Cancer Institute

National Council on Radiation Protection and Measurements
National Environmental Policy Act of 1969, as amended
North American Electric Reliability Corporation

National Electrical Safety Code

Natural Forest Community

natural-gas combined-cycle

National Geodetic Vertical Datum

National Historic Preservation Act

National Institute of Environmental Health Sciences
National Marine Fisheries Service

Numerical Nutrient Criteria

nitrogen dioxide

nitrate+nitrite

nitrogen oxides

National Oceanic and Atmospheric Administration
no-observed effect concentration

National Pollutant Discharge Elimination System
National Park Service

U.S. Nuclear Regulatory Commission

National Register of Historic Places

new source review

U.S. Nuclear Regulatory Commission technical document
northwest

National Weather Service

oxygen
ozone

Offsite Dose Calculation Manual

Outstanding Florida Water

Office of the Inspector General

off-road vehicle

Occupational Safety and Health Administration

phosphorus
polycyclic aromatic hydrocarbon
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PC
PCB
pCi/L
pH
PHU
PHU
PFA
P/L
PIR
PIRF
PK-12
p.m.
PM
PMjo
PMa.s
PPSA
ppm

ppt
PRA

PSA
PSD
psu
PWR

rad

RAI
RCRA
RCW
rem
REMP
RfC
RFI
RHA
RIMS I
RMS
Rn-222
ROD
ROI
RPHP
RRY
RSICC

October 2016

Abbreviations/Acronyms

personal computer

polychlorinated biphenyl

picocurie(s) per Liter

measure of acidity or basicity in solution

panther habitat units

panther habitat unit

Panther Focus Area

phosphorus per liter

Public Interest Review or Project Implementation Report
Public Interest Review Factor

preschool through 12th grade

post meridian

particulate matter

particulate matter with an aerodynamic diameter of 10 microns or less
particulate matter with an aerodynamic diameter of 2.5 microns or less
Power Plant Siting Act

part(s) per million

parts per thousand

probabilistic risk assessment

probabilistic safety assessment

Prevention of Significant Deterioration (Permit)

practical salinity unit

pressurized water reactor

radiation absorbed dose

Request for Additional Information

Resource Conservation and Recovery Act of 1976, as amended
radial collector well

roentgen equivalent man

radiological environmental monitoring program

reference concentration

Request for Information

Rivers and Harbors Act of 1899

Regional Input-Output Modeling System

root mean square

radon-222

Record of Decision

region of interest

Radiation Public Health Project

reference reactor year

(Oak Ridge) Radiation Safety Information Computational Center
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Abbreviations/Acronyms

RV
RWTF
Ryr

S or sec
SAFMC
SAMA
SAMDA
SAV
SBO
SCA

scf

SCR
SDWWTP
sec
SECA
SER
SFRPC
SFWMD
SGWEA
SHA
SHPO
s/m?3
SO,
SO«
SOR
SPCC
SR

SRP
SSC

SuU

Sv

SwW
SWPPP
SWS

T/B
TBq

TCP
T&E
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recreational vehicle
reclaimed water-treatment facility
reactor year

second(s)

South Atlantic Fisheries Management Council
severe accident mitigation alternative

severe accident mitigation design alternative
submerged aquatic vegetation

Station Blackout

Site Certification Application

standard cubic feet

selective catalytic reduction

South District Wastewater Treatment Plant
second(s)

State Energy Conversion Alliance

Safety Evaluation Report

South Florida Regional Planning Council
South Florida Water Management District
Southern Glades Wildlife Environmental Area
seismic hazard analysis

State Historic Preservation Office (or Officer)
seconds per cubic meter

sulfur dioxide

oxides of sulfur

Save Our Rivers (Program)

Spill Prevention, Control, and Countermeasure (Plan)

State Route

Standard Review Plan

Species of Concern

Standard Unit(s)

sievert(s)

southwest

stormwater pollution prevention plan
service-water system

ton(s) or tonne(s)
Tug/Barge

terrabequerel

traditional cultural property
threatened and endangered
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TDS
TEDE
THPO
TIMDEC
TKN
TLD
TLF
N
TOC
TP
TRC
TVA

ubDB
UFe
uiC
UMAM
UMTRI
UNESCO
UO:
us
U.S.
USACE
U.S.C.
USCB
USCG
USDA
usbw
USGS

VOC

W

W.AT.E.R.
WCA
Westinghouse
WHO

wk

WOTUS
WRDA

WTP

WWTP
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Abbreviations/Acronyms

total dissolved solids

total effective dose equivalent
Tribal Historic Preservation Officer
decontamination time

total Kjeldahl nitrogen
thermoluminescent dosimeter
Treasured Lands Foundation
total nitrogen

total organic carbon

total phosphorus

total reportable cases
Tennessee Valley Authority

urban development boundary

uranium hexafluoride

underground injection control

Uniform Mitigation Assessment Method
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1.0 INTRODUCTION

By letter dated June 30, 2009 (FPL 2009-TN1229), as supplemented by a letter dated August 7,
2009 (FPL 2009-TN1230), the Florida Power & Light Company (FPL) applied to the U.S.
Nuclear Regulatory Commission (NRC or the Commission) for two combined construction
permits and operating licenses (combined licenses or COLs) for the proposed Turkey Point
Units 6 and 7 (COL application). The NRC review team’s evaluation of the environmental
impacts of the proposed action is based on the October 29, 2014 revision of the COL
application (FPL 2014-TN4102), including the Environmental Report (ER) (FPL 2014-TN4058),
responses to requests for additional information, and supplemental information. Documents
supporting the review team’s evaluation are listed as references where appropriate.

The site proposed by FPL for the two new nuclear units is the Turkey Point site in southeastern
Miami-Dade County, Florida. The Turkey Point site is an approximately 9,460 ac site that
includes five existing power plants. Units 1 and 2 have been operated as natural-gas/oil steam-
generating units. Unit 2 has been converted to operate in synchronous condenser mode. Unit
1 will be converted to operate in synchronous condenser mode in late 2016 (FPL 2016-
TN4579). In the synchronous condenser mode, the generators help stabilize and optimize grid
performance but do not generate power. Units 3 and 4 are nuclear pressurized water reactors
(PWRs), and Unit 5 is a natural-gas combined-cycle steam-generating unit. The proposed plant
area is south of Turkey Point Units 3 and 4 on approximately 218 ac of the Turkey Point site
property (FPL 2014-TN4058). The proposed Turkey Point Units 6 and 7 would be owned by
FPL (2014-TN4058). With the exception of the transmission systems needed to route power
from the proposed units, and the pipelines needed to bring reclaimed water to the Turkey Point
site, all of the construction and operation related to proposed Turkey Point Units 6 and 7 would
be completely within the confines of the Turkey Point site (FPL 2014-TN4058).

On June 30, 2009, the U.S. Army Corps of Engineers (USACE or Corps) received a Department
of the Army (DA) permit application number SAJ-2009-02417 (SP-MLC) from FPL in connection
with the proposed Turkey Point Units 6 and 7 and associated structures, including a reclaimed
water facility, access roads, radial collector wells, pipelines, transmission lines, and other
related infrastructure. The proposed work would result in the alteration of waters of the United
States,(" including wetlands. The USACE is participating as a cooperating agency with the
NRC in preparing this environmental impact statement (EIS). As part of the USACE public
comment process, USACE published a public notice on March 13, 2015, to solicit comments
from the public regarding FPL’s DA permit application for proposed work at the Turkey Point
site. The Corps’ consideration of public comments received in response to this public notice will
be reflected in the public interest review and CWA Section 404(b)(1) analysis in the Corps’
Record of Decision.

(1) “Waters of the United States” is used to include both “waters of the United States” as defined by
33 CFR Part 328 (TN1683) defining the extent of USACE geographic jurisdiction pursuant to Section
404 of the Clean Water Act and “navigable waters of the United States” as defined by 33 CFR Part
329 (TN4770) defining the extent of USACE geographic jurisdiction pursuant to Section 10 of the
Rivers and Harbors Act of 1899 (33 U.S.C. § 403) (TN4768).
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On June 30, 2009, FPL submitted a Site Certification Application (SCA) to the State of Florida
Department of Environmental Protection for the proposed Turkey Point Units 6 and 7 and
ancillary facilities (FPL 2010-TN1231). The SCA process provides a Certification that
encompasses all licenses and permits needed for affected Florida State, regional, and local
agencies. It also includes any regulatory activity that would be applicable under these agencies’
regulations for proposed Turkey Point Units 6 and 7 (FDEP 2013-TN2629). On May 19, 2014,
the State of Florida issued final Conditions of Certification to FPL authorizing construction,
operation, and maintenance of proposed Turkey Point Units 6 and 7 and associated facilities
(State of Florida 2014-TN3637). The final Conditions of Certification issued are binding and
subject to the requirements listed in State of Florida 2014(TN3637). The NRC staff is aware
that on April 20, 2016, a Florida court issued an opinion in which it ruled that the Florida Siting
Board should have considered whether to require FPL to bury a portion of the transmission
lines, and that the record was inadequate to support certain mitigation measures associated
with transmission lines in the East Everglades. [State of Florida 2016-TN4781] Although the
opinion remands the Conditions of Certification to the Florida Siting Board for consideration of
the possibility of burying a portion of the transmission lines and reconsideration of the specified
mitigation measures, the NRC staff understands that the court’s opinion is not yet final as of this
writing (October 3, 2016). Accordingly, for the purposes of the FEIS evaluation of impacts, the
NRC staff considers the transmission line route and conditions reviewed and approved by the
Florida Siting Board as the most current information regarding the transmission line and
associated potential mitigation measures. Even if the Conditions of Certification are revisited,
the NRC staff considers it reasonable to expect that Conditions of Certification similar to or no
less effective than those originally issued will be in place before construction and operation of
the proposed units begins.

FPL’s applications for proposed Turkey Point Units 6 and 7 seek (1) NRC issuance of COLs for
constructing and operating two new nuclear units at the Turkey Point site, and (2) DA
authorization pursuant to Section 404 of the Federal Water Pollution Control Act (Clean Water
Act), as amended (33 U.S.C. § 1344 et seq.) (TN1019), Section 10 of the Rivers and Harbors
Act of 1899 (33 U.S.C. § 403 (TN4768), and Section 14 of the Rivers and Harbors Act of 1899
(33 U.S.C. §408 (TN4769). The DA permit application requests authorization to discharge fill
into approximately 1,000 ac of jurisdictional wetlands (USACE 2015-TN4627), to construct
structures under navigable waters of the United States such as radial collector wells, and to
expand the existing barge unloading area in navigable waters of the United States.

1.1 Background

The granting of a COL is Commission approval of the construction and operation of a nuclear
power facility. NRC regulations related to COLs are found primarily in Title 10 of the Code of
Federal Regulations (CFR) Part 52, Subpart C.

Section 102 of the National Environmental Policy Act of 1969, as amended (NEPA) (42 U.S.C.
§ 4321 et seq.) (TN661) requires the preparation of an EIS for a major Federal action that
significantly affects the quality of the human environment. The NRC has implemented

Section 102 of NEPA in 10 CFR Part 51 (TN250). Further, in 10 CFR 51.20 (TN250), the NRC
has determined that the issuance of a COL under 10 CFR Part 52 (TN251) is an action that
requires an EIS.
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According to 10 CFR 52.80(b) (TN251), a COL application must contain an ER. The ER
provides the applicant’s input to the NRC’s EIS. NRC regulations related to ERs and EISs are
found in 10 CFR Part 51 (TN250). FPL’s ER, which was included as Part 3 of the application,
provides a description of the proposed actions related to the application and FPL’s analysis of
the potential environmental impacts of construction and operation of proposed Units 6 and 7.

111 Application and Review

The purpose of the FPL COL application is to obtain COLs to construct and operate two
baseload nuclear power reactors. In addition to the COLs, FPL must obtain and maintain
permits from other Federal, State, and local agencies and permitting authorities. The purpose
of FPL’s DA application is to meet the public’s need for reliable increased electrical baseload
generating capacity in FPL’s service territory. Pursuant to the Clean Water Act (33 U.S.C. §
1251 et seq.) (TN662), the Corps has jurisdiction over navigable waters, which are defined as
waters of the United States (WOTUS) and the territorial seas. Pursuant to the Rivers and
Harbors Act of 1899 (33 U.S.C. § 401 et seq.) (TN660), the Corps has jurisdiction over
navigable WOTUS. Throughout the rest of the document, WOTUS will be used to refer to both
navigable waters, including certain wetlands, as defined by the Clean Water Act (33 U.S.C. §
1251 et seq.) (TN662) and navigable WOTUS as defined by the Rivers and Harbors Act of 1899
(33 U.S.C. § 401 et seq.) (TN660).

Collectively, the NRC staff (including its contractor staff at Pacific Northwest National Laboratory
and Information Systems Laboratory) and the USACE staff who reviewed the environmental
aspects of the applications and supporting documentation and decided on impact levels are
referred to as the “review team” throughout this EIS. The National Park Service participated in
the environmental review as a cooperating agency by providing special expertise for the areas
in and around the national parks (Biscayne and Everglades National Parks). Impact
determinations made in this EIS should not be attributed to NPS, but only to the NRC and
USACE (also referred to as the review team). The NPS’s participation in preparing this EIS
does not imply NPS concurrence. Individual contributors to this EIS are listed in Appendix A.

1.1.1.1  NRC COL Application Review

FPL’s ER focuses on the environmental effects of construction and operation of two
Westinghouse AP1000 PWRs (FPL 2014-TN4058) at the proposed site. The NRC regulations
setting standards for review of a COL application are listed in 10 CFR 52.81 (TN251). Detailed
procedures for conducting the environmental portion of the review are listed in NUREG-1555,
Standard Review Plans for Environmental Reviews for Nuclear Power Plants: Environmental
Standard Review Plan (NRC 2000-TN614) and recent updates. Additional guidance on
conducting environmental reviews is provided in NRC Interim Staff Guidance COL/ESP-ISG-
026 Environmental Issues Associated with New Reactors (NRC 2014-TN3767).

The FPL COL application references Revision 19 of the Westinghouse AP1000 reactor certified
design (Westinghouse 2011-TN261), which is incorporated by reference into 10 CFR Part 52,
Appendix D. Subpart B of 10 CFR Part 52 (TN251) states NRC regulations related to standard
design certification. Revision 19 of the AP1000 design was published on December 30, 2011
(76 FR 82079) (TN248). The NRC staff reviews severe accident mitigation design alternatives
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in its review of an application for certification of a standard reactor design. Where appropriate,
this EIS incorporates results of the review of Revision 19. (Additional information about design
certification is discussed in Section 3.2.1).

In this EIS, the review team evaluates the environmental effects of the construction and
operation of two Westinghouse AP1000 PWRs at the Turkey Point site, each with thermal
power ratings of 3,415 MW(t). In addition to considering the environmental effects of the
proposed action, this EIS addresses alternatives to the proposed action, including the no-action
alternative and the building and operation of new reactors at alternative sites. The benefits of
the proposed action (e.g., meeting an identified need for power) and measures and controls to
limit adverse impacts are also evaluated. FPL’s proposed action to construct and operate two
new nuclear units includes requests for departures (FPL 2013-TN3083) from the AP1000 design
certification under 10 CFR 52.93 (TN251). The environmental impacts of the requested
departures are addressed in this EIS. The technical analysis for each design certification
departure will be included in the NRC’s Final Safety Evaluation Report, including a
recommendation for approval or denial of each departure.

By letter dated September 4, 2009 (NRC 2009-TN1667), the NRC notified FPL that its
application was accepted for docketing. Docket numbers 52-040 and 52-041 were established
for proposed Units 6 and 7, respectively. After acceptance of FPL’s application, the NRC began
the environmental review process by publishing in the Federal Register on June 15, 2010 a
Notice of Intent to prepare an EIS and conduct scoping (75 FR 33851) (TN511). On July 15,
2010, the NRC held two public scoping meetings in Homestead, Florida, to obtain public input
on the scope of the environmental review. The NRC staff also contacted Federal, State, Tribal,
regional, and local agencies to solicit comments. A list of the agencies and organizations
contacted is provided in Appendix B. Correspondence between NRC and the Federal, State,
Tribal, regional, and local agencies is included in Appendix C. The NRC staff reviewed the
comments received during scoping and responses were written for each comment. Comments
within the scope of the NRC environmental review and their associated responses are included
in Appendix D. A complete list of the scoping comments and responses is documented in the
Turkey Point Nuclear Plant Combined License Scoping Summary Report (NRC 2010-TN515).

To gather information and to become familiar with the Turkey Point site, the entire review team
visited the site in June 2010. During the June 2010 visit, the review team also conducted a site
audit and met with FPL staff, Federal, Tribal, State and local officials, and members of the
public. Members of the review team visited the Martin, Glades, Okeechobee 2, and St. Lucie
alternative sites in July 2010. Documents related to the Turkey Point site and alternative sites
were reviewed and are listed as references where appropriate.

To guide its assessment of the environmental impacts of the proposed action or alternative
actions, the NRC has established a standard of significance for impacts based on Council on
Environmental Quality guidance (40 CFR 1508.27) (TN428). Table B-1 of 10 CFR Part 51
(TN250), Subpart A, Appendix B, provides the following definitions of the three significance
levels established by the NRC—SMALL, MODERATE, and LARGE:

SMALL - Environmental effects are not detectable or are so minor that they will
neither destabilize nor noticeably alter any important attribute of the resource.
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MODERATE - Environmental effects are sufficient to alter noticeably, but not to
destabilize, important attributes of the resource.

LARGE - Environmental effects are clearly noticeable and are sufficient to
destabilize important attributes of the resource.

This EIS presents the review team’s analysis, which considers and weighs the environmental
impacts of the proposed action at the Turkey Point site, including the environmental impacts
associated with constructing and operating proposed Units 6 and 7 at the site, the impacts of
constructing and operating reactors at alternative sites, the environmental impacts of
alternatives to granting the COLs, and the mitigation measures available for reducing or
avoiding adverse environmental effects. This EIS also provides the NRC staff’s
recommendation to the Commission regarding the issuance of the COLs for proposed Units 6
and 7 at the Turkey Point site.

On March 5, 2015, the NRC and the Corps issued a Federal Register notice in which the NRC
solicited comments on the draft EIS to support the environmental review of the application. The
public comment period closed on May 22, 2015 (80 FR 12043). During the course of the
comment period, the NRC received requests from members of the public, a Tribal government,
and Federal agencies to extend the comment period. In response to these requests, the NRC
reopened the comment period on the draft EIS from May 28, 2015, until July 17, 2015, allowing
for additional time for public comments (80 FR 30501) (TN4614). During the public comment
period, three public meetings were held, one in Miami, Florida on April 22, 2015 and two in
Homestead, Florida on April 23, 2015. These meetings also provided an opportunity for the
public to provide comments that may be considered in evaluating a proposed DA permit.
Members of the review team described the results of the environmental review, provided
members of the public with information to assist them in formulating comments about the EIS,
and accepted comments about the EIS. Approximately 350 people attended the three public
comment meetings, and sixty-eight attendees provided oral comments, which were transcribed
by a court reporter. In addition to comments received at the public meetings, the NRC received
a total of approximately 11,300 additional pieces of correspondence. Appendix E outlines the
comments received and states the review team’s responses to the comments on the draft EIS.

1.1.1.2  USACE Permit Application Review

The USACE is a cooperating agency with the NRC, which is serving as the lead agency in the
development of this EIS. The USACE has participated as a member of the review team. In
carrying out its regulatory responsibilities, the USACE will complete an independent evaluation
of the applicant’s DA permit application to determine whether to issue, deny, or issue with
modifications a DA permit for this project. This decision will be documented in the USACE’s
Record of Decision (ROD). The decision whether to issue a DA permit will be based on an
evaluation of the probable impacts, including cumulative impacts, of the proposed activity and
its intended effect on the public interest. Evaluation of the probable impacts that the proposed
activity may have on the public interest requires a careful weighing of all of the factors relevant
in each particular case. A decision by the USACE to authorize this proposal, and if so, the
conditions under which it will be allowed to occur, are therefore determined by the outcome of
this general balancing process.
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By acting as a cooperating agency on the development of the EIS, USACE plans to adopt the
EIS in its ROD. USACE will also include any additional information and analyses required to
support its decision to issue the DA permit, deny the DA permit, or issue the DA permit with
modifications. The USACE’s role as a cooperating agency in the preparation of this EIS is to
ensure to the maximum extent practicable that the information presented is adequate to fulfill
the requirements of USACE regulations. The Clean Water Act, Section 404(b)(1) “Guidelines
for Specification of Disposal Sites for Dredged or Fill Material” (40 CFR Part 230) (TN427);
hereafter § 404(b)(1) Guidelines, contains the substantive environmental criteria used by the
USACE in evaluating discharges of dredged or fill material into WOTUS. The USACE’s Public
Interest Review (PIR) (33 CFR § 320.4) (TN424) directs the USACE to consider a number of
factors as part of a balanced evaluation process in order to determine whether the proposed
project is contrary to the public interest. The USACE’s PIR will be part of its ROD and will not
be addressed in this EIS. The following general criteria are considered in the evaluation of
every application:

¢ the relative extent of the public and private need for the proposed structure or work;

e where there are unresolved conflicts about resource use, the practicability of using
practicable and reasonable alternative locations and methods to accomplish the objective of
the proposed structure or work; and

¢ the extent and permanence of the beneficial and/or detrimental effects that the proposed
structure or work is likely to have on the public and private uses to which the area is suited.

As part of the USACE public comment process, USACE published a public notice on March 13,
2015, to solicit comments from the public regarding FPL’s DA permit application for proposed
work at the Turkey Point site (USACE 2015-TN4627). The Corps’ consideration of public
comments received in response to this public notice will be reflected in the PIR and CWA
Section 404(b)(1) analysis in the Corps’ ROD.

1.1.2 Preconstruction Activities

In a final rule dated October 9, 2007, “Limited Work Authorizations for Nuclear Power Plants”
(72 FR 57416) (TN260), the Commission limited the definition of “construction” to those
activities within its regulatory purview in 10 CFR 51.4 (TN250). Many of the activities required
to construct a nuclear power plant are not part of the NRC action to license the plant. Activities
associated with building the plant that are not within the purview of the NRC action are grouped
under the term “preconstruction.” Preconstruction activities include clearing and grading,
excavating, erecting support buildings and transmission lines, and other associated activities.
These preconstruction activities may take place before the application for a COL is submitted,
during the review of a COL application, or after a COL is granted, or in some cases,
concurrently with NRC-regulated construction. Although preconstruction activities are outside
the NRC’s regulatory authority, many of them are within the regulatory authority of local, State,
or other Federal agencies.

Because the preconstruction activities are not part of the NRC action, their impacts are not
reviewed as a direct effect of the NRC action. Rather, the impacts of the preconstruction
activities are considered in the context of cumulative impacts. In addition, certain
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preconstruction activities that require permits from the USACE are considered to have direct
effects related to its Federal permitting decision. Chapter 4 describes the relative magnitude of
impacts related to construction and preconstruction activities.

11.3 Cooperating Agencies

NEPA (42 U.S.C. § 4321 et seq.) (TN661) lays the groundwork for coordination between the
lead agency preparing an EIS and other Federal agencies that may provide special expertise
regarding an environmental issue or jurisdiction by law. These other agencies, referred to as
“cooperating agencies,” are responsible for assisting the lead agency through early participation
in the NEPA process, including scoping, by providing technical input to the environmental
analysis and by making staff support available as needed by the lead agency. In addition to a
license from the NRC, most proposed nuclear power plants require a permit from the USACE
when impacts on WOTUS are proposed. Therefore, the NRC and the USACE concluded that
the most effective and efficient use of Federal resources in the review of nuclear power projects
would be achieved by a cooperative agreement. On September 12, 2008, the NRC and the
USACE signed a Memorandum of Understanding (MOU) regarding the review of nuclear power
plant license applications (USACE and NRC 2008-TN637). On November 25, 2009 the NRC
formally requested that the USACE become a cooperating agency during the review of the
combined license application at Turkey Point to construct proposed Units 6 and 7. Via letter
correspondence dated December 10, 2009, the Corps agreed. Therefore, the Jacksonville
District of the USACE is a cooperating agency as defined in 10 CFR 51.14 (TN250).

As described in the MOU, the NRC is the lead Federal agency, and the USACE is a cooperating
agency in the development of the EIS for proposed Turkey Point Units 6 and 7. Under Federal
law, each agency has jurisdiction related to portions of the proposed project as major Federal
actions that could significantly affect the quality of the human environment. The goal of this
cooperative agreement is to develop one EIS that serves the needs of the NRC environmental
review process and the USACE permit decision process. While both agencies must meet the
requirements of NEPA, the NRC and the USACE have additional mission requirements that
must be met. The NRC makes license decisions under the Atomic Energy Act of 1954, as
amended (42 U.S.C. § 2011 et seq.) (TN663), and the USACE makes permit decisions under
Section 404 of the Clean Water Act (33 U.S.C. § 1344) (TN427), and Section 10 of the Rivers
and Harbors Act of 1899 (33 U.S.C. § 403) (TN4768). The project will also require an
engineering review and approval pursuant to Section 14 of the Rivers and Harbors Act 1899

(33 U.S.C. §408) (TN4769). The USACE is cooperating with the NRC to ensure that the
information presented in the NEPA documentation is adequate to fulfill the requirements of
USACE regulations (33 CFR Parts 320-332) (TN4127), the PIR process (33 CFR § 320.4)
(TN424), and the § 404(b)(1) Guidelines (40 CFR Part 230) (TN427), which contain the
substantive environmental criteria used by the USACE in evaluating discharges of dredged or fill
material into WOTUS.

As a cooperating agency, the USACE is part of the NRC review team and is involved in all
aspects of the environmental review, including scoping, public meetings, public comment
resolution, and EIS preparation. Environmental issues are evaluated using the three-level
standard of significance—SMALL, MODERATE, or LARGE—developed by the NRC using
guidelines from the Council on Environmental Quality (CEQ) (40 CFR 1508.27) (TN428).
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However, for permit decisions under Section 404 of the Clean Water Act (33 U.S.C. § 1344)
(TN427), the USACE can only permit the least environmentally damaging practicable
alternative, which must also and a project that is not contrary to the public interest. This EIS is
intended to provide information to support the USACE permitting decision, as will be
documented in the USACE’s ROD. However, it is possible that the USACE will need additional
information from the applicant to complete the permit review; for example, information that the
applicant could not make available by the time the final EIS is issued. Also, any conditions
required by USACE, such as implementation of additional mitigative measures, would be
required by a DA permit if issued by the USACE.

On July 1, 2013 the National Park Service (NPS) signed the Memorandum of Agreement and
became a cooperating agency for the proposed Turkey Point Units 6 and 7 COL application
environmental review (NRC 2013-TN2518). According to the Memorandum of Agreement, the
NPS has “special expertise regarding the environment in and around its national parks.”
Specifically, the NPS has special expertise regarding impacts to park resources and the
experience of park visitors at Biscayne National Park, which is located adjacent to the Turkey
Point facility. In addition, the NPS has special expertise regarding impacts to park resources
and the experience of park visitors from cumulative impacts associated with FPL’s proposed
western power line corridor near, or potentially through, Everglades National Park. The NPS
prepared a separate EIS to evaluate options and potential impacts for acquiring lands owned by
FPL within the East Everglades Expansion Area of Everglades National Park (NPS 2015-
TN4437). On March 16, 2016, the NPS approved a ROD based on this EIS (NPS 2016-
TN4532). The decision resulted in the acquisition of 320 ac of FPL lands in the East Everglades
expansion area by the NPS in exchange for 260 ac along the eastern boundary of the Park.
The NPS will also provide a 90-foot-wide easement to FPL adjacent to the entire length of the
exchange corridor (NPS 2016-TN4532) for use as a portion of FPL’s proposed western power
line corridor.

The NPS has firm and clear mandates from Congress regarding its mission. The NPS Organic
Act of 1916 requires the NPS “...to conserve the scenery and the natural and historic objects
and wild life therein and to provide for the enjoyment of the same in such manner and by such
means as will leave them unimpaired for the enjoyment of future generations.” Congress
reaffirmed the NPS’s conservation mandate by amending the Organic Act in 1978. That
amendment, known as the “Redwood Amendment,” states that the “authorization of
activities...shall not be exercised in derogation of the values and purposes for which these
various areas have been established.”

On March 11, 2011, the NRC formally requested the NPS become a cooperating agency for the
proposed Turkey Point Units 6 and 7 COL application environmental review. Via letter
correspondence dated April 22, 2011, the NPS agreed. Therefore, the NPS’s Southeastern
Regional Office, which includes Biscayne National Park and Everglades National Park, is a
cooperating agency as defined in 10 CFR 51.14 (TN250). The NPS does not have any specific
regulatory actions pending before it in regard to the proposed Units 6 and 7 at this time.
However, as a cooperating agency, the NPS did provide input into the NRC impact analysis
based on the special expertise described previously. Due to this unique set of circumstances,
impact determinations made in this EIS should not be attributed to NPS, but only to the NRC
and USACE (also referred to as the review team). The NPS’s participation in preparing this EIS
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does not imply NPS concurrence and was primarily centered on data gathering and information

sharing regarding the environment in and around the applicable national parks. The NPS role in
regard to this EIS is described in a Memorandum of Agreement between the NRC, USACE, and
NPS (NRC 2013-TN2518).

1.1.4 Concurrent NRC Reviews

In a review that is separate but parallel to the EIS process, the NRC staff analyzes the safety
aspects of the COL application, including, among other things, the characteristics of the
proposed site and emergency planning information. These analyses are documented in a
Safety Evaluation Report (SER) issued by NRC. The SER presents the conclusions reached by
NRC regarding (1) whether the COL application for Turkey Point meets the applicable
requirements in NRC regulations, including among others 10 CFR Part 50 (TN249), 10 CFR
Part 52 (TN251), 10 CFR Part 73 (TN423), and 10 CFR Part 100 (TN282); and (2) whether
there is reasonable assurance that two AP1000 reactors can be constructed and operated at
the Turkey Point site without undue risk to the health and safety of the public. The final SER for
the Turkey Point COL application is expected to be published in November 2016 (NRC 2016-
TN4619).

The reactor design referenced in FPL’s COL application for Turkey Point Units 6 and 7 is
Revision 19 of the AP1000 certified design (Westinghouse 2011-TN261), which is incorporated
by reference into 10 CFR Part 52, Appendix D. Subpart B of 10 CFR Part 52 (TN251) states
NRC regulations related to standard design certification. The final rulemaking certifying the
AP1000 standard design, as described in Revision 19 of the AP1000 FSAR was published on
December 30, 2011 (76 FR 82079) (TN248). The NRC staff reviewed AP1000 severe accident
mitigation design alternatives (SAMDAS) in its review of the application for certification of the
AP1000 standard reactor design, and published an Environmental Assessment on those
SAMDAs in connection with the final rulemaking certifying the design [(76 FR 82079) (TN248),
(71 FR 4464) (TN258)]; where appropriate, this EIS incorporates results of the review of
Revision 19.

This EIS provides the NRC and USACE analyses of the environmental impacts that could result
from building and operating the two proposed units at the Turkey Point site or at one of the four
alternative sites. These impacts are analyzed by the review team to determine whether the
proposed site is suitable for the two units and whether any of the alternative sites are
considered to be obviously superior to the proposed site.

1.2 The Proposed Federal Actions

The proposed NRC Federal action is issuance, under the provisions of 10 CFR Part 52
(TN251), of COLs that would authorize the construction and operation of two new Westinghouse
AP1000 reactors at the Turkey Point site. This EIS provides the NRC staff’'s analyses of the
environmental impacts that could result from building and operating the two proposed units at
the Turkey Point site or at one of the four alternative sites. These impacts are analyzed by the
NRC to determine whether the proposed site is suitable for the two units and whether any of the
alternative sites are considered to be obviously superior to the proposed site. The proposed
USACE Federal action is the decision whether to issue, issue with modifications, or deny a DA
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permit pursuant to the requirements in Section 404 of the Clean Water Act (33 U.S.C. § 1344)
(TN427) and Sections 10 of the Rivers and Harbors Act of 1899 (33 U.S.C. § 403 and 408)
(TN4768) to authorize certain activities potentially affecting WOTUS based on an evaluation of
the probable impacts, including cumulative impacts, of the proposed activities on the public
interest. If issued, the USACE permit would authorize the impact on WOTUS, including
wetlands, for the construction of the Turkey Point electrical generation facility, and various
associated, integral project components, including electrical transmission lines and substations,
access roads, expansion of an existing barge slip, a pretreatment facility, and reclaimed
wastewater and potable water pipelines. The barge slip, radial collector well makeup-
water—intake structures, and some portions of the pipelines or transmission lines would be
located in, over, or under navigable WOTUS. The proposed project would also require
engineering reviews and approvals pursuant to Section 14 of the Rivers and Harbors Act of
1899 (33 U.S.C. § 408) (TN4769) for proposed modifications of federally authorized projects.

1.3 The Purpose of and Need for the Proposed Actions

The continued growth of residential and commercial development in Florida has created an
increased demand for electrical power. The purpose and need of the NRC proposed action—
NRC authorization of the construction and operation of two AP1000 units at the Turkey Point
site—is to provide additional baseload electrical generation capacity for use in the FPL service
territory. The need for additional baseload power is discussed in Chapter 8 of this EIS.

The Atomic Energy Act of 1954, as amended (Act), prohibits construction and operation of
proposed Units 6 and 7 without licenses from the NRC, which, in this case would be two COLs.
Preconstruction and certain long lead-time activities, such as ordering and procuring certain
components and materials necessary to construct the plant, however, may begin before the
COLs are granted. FPL must obtain and maintain permits or authorizations from other Federal,
State, and local agencies and permitting authorities prior to undertaking some of these activities.
The ultimate decision whether or not to build the new units and the schedule for building are not
within the purview of the NRC or the USACE and would be determined by the license holder if
the authorizations are granted.

Pursuant to the 404(b)(1) Guidelines (40 CFR Part 230) (TN427), the USACE determines both a
basic and an overall project purpose. Defining the basic project purpose enables the USACE to
determine whether the activity is water-dependent (40 CFR 230.10(a)(3)) (TN427). The overall
project purpose is used to identify and evaluate practicable alternatives (40 CFR 230.10(a)(2))
(TN427).

For this project, the USACE has determined the following purpose and need statements:
¢ Basic Purpose — To meet the public’s need for electric energy.

¢ Overall Purpose — To meet the public’s need for reliable increased electrical baseload
generating capacity in FPL’s service territory.

For the USACE’s NEPA review, the overall project purpose is consistent with that stated above
in this section for the purpose and need for the proposed NRC action.
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1.4 Alternatives to the Proposed Actions

Section 102(2)(C)(iii) of NEPA (42 U.S.C. § 4321 et seq.) (TN661) states that EISs are to
include a detailed statement analyzing alternatives to the proposed action. The NRC
regulations for implementing Section 102(2) of NEPA provide for including in an EIS a chapter
that discusses the environmental impacts of the proposed action and the alternatives [(10 CFR
Part 51) (TN250), Subpart A, Appendix A]. Chapter 9 of this EIS addresses the following five
categories of alternatives to the proposed action: (1) the no-action alternative, (2) energy
source alternatives, (3) alternative sites, and (4) system design alternatives. Appendix K
addresses Potential USACE Alternative Transmission Line Routes.

In the no-action alternative, the proposed action would not proceed. The NRC could deny FPL’s
request for the COLs. If the request was denied, construction and operation of two new units at
the Turkey Point site would not occur and any benefits intended by the approved COLs would
not be realized. Energy source alternatives focus on alternatives that could generate baseload
power. The alternative site selection process to determine alternate site locations for
comparison with the Turkey Point site is addressed below. System design alternatives include
heat-dissipation and circulating-water systems, intake and discharge structures, and water-use
and water-treatment systems.

Inits ER (FPL 2014-TN4058), FPL defines a region of interest for use in identifying and
evaluating potential sites for power generation. Using this process, FPL reviewed multiple sites
and identified 21 potential sites for this project from which the alternative sites were selected
(FPL 2011-TN36). The review team evaluated the region of interest, the process by which
alternative sites were selected, and the environmental impacts of construction and operation of
new power reactors at those sites using reconnaissance-level information in accordance with
ESRP 9.3 (NRC 2000-TN614). Reconnaissance-level information is data that are readily
available from agencies and other public sources and also can include information obtained
through visits to the site area. The alternative sites include two owned by FPL and two others.
The FPL-owned sites are the Martin site, on which five fossil-fired power plants currently exist
and which is located in Martin County, Florida, and the St. Lucie site, on which a nuclear power-
generating station currently exists and which is located on Hutchinson Island in St. Lucie
County, Florida. The other sites include the Glades site, an agricultural site in the southwestern
region of Glades County, Florida, and the Okeechobee 2 site, an undeveloped site in
Okeechobee County, Florida (FPL 2014-TN4058). The objective of the comparison of
environmental impacts is to determine whether any alternative site is obviously superior to the
preferred the Turkey Point site.

In evaluating permit applications pursuant to Section 10 of the Rivers and Harbors Act of 1899
(33 U.S.C. § 403) (TN4768) and Section 404 of the Clean Water Act (33 U.S.C. § 1344)
(TN427), the USACE is required to consider alternatives in the context of the applicant’s
purpose and need for the project, as well as the purpose and need from a public interest
perspective. The USACE is required by regulation to apply the criteria set forth in the §
404(b)(1) Guidelines (40 CFR Part 230) (TN427). These guidelines establish criteria that must
be met for the proposed activities to be permitted pursuant to Section 404. These guidelines
state, in part, that no discharge of dredged or fill material shall be permitted if there is a
practicable alternative to the proposed discharge that would have a less adverse impact on the
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aquatic ecosystem provided the alternative does not have other significant adverse
consequences (40 CFR § 230.10(a)) (TN427).

In evaluating permit applications under Section 10 of the Rivers and Harbors Act of 1899

(33 U.S.C. §403) (TN4768), the USACE is primarily concerned with obstructions to navigation
in navigable WOTUS. USACE must also determine whether the proposed project is contrary to
the public interest (33 CFR § Section 320.4).

The USACE must also determine whether to grant approval pursuant to Section 14 of the Rivers
and Harbors Act (33 U.S.C. § 408) (TN4769). Any proposed action that modifies, alters, or is
built upon or adjacent to a Federal project may require authorization pursuant to Section 408,
including any proposed action that modifies, alters, or is constructed within a Federal project
right-of-way; any proposed structures within 62.5 of a Federal navigation project; any proposed
degradation, relocation, penetration, or work under a Corps levee, dike, dam, or water retaining
structure; and any proposed work within 15 ft of the toe of a Corps levee, 15 ft of a Federal
canal top of bank, or within 50 ft of a Corps dam. The portions of the proposed project that may
fall under this coordination process include potential impacts to the L-31N and L-31E levees,
and transmission lines crossing under the Miami River and/or canals in Miami-Dade County.

1.5 Compliance and Consultations

Before building and operating new units, FPL is required to obtain certain Federal, State, and
local environmental permits, as well as meet applicable statutory and regulatory requirements.
Inits ER (FPL 2014-TN4058), FPL provided a list of environmental approvals and consultations
associated with proposed Turkey Point Units 6 and 7. Potential authorizations, permits, and
certifications relevant to the proposed COLs are included in Appendix H. In the development of
this EIS, the NRC contacted the appropriate Federal, State, Tribal, and local agencies to identify
any consultation, compliance, permit, or significant environmental issues of concern to the
reviewing agencies that may affect the acceptability of the Turkey Point site for building and
operating the two proposed AP1000 units. A chronology of the correspondence is provided in
Appendix C. A list of the key consultation correspondence is provided in Appendix F, which
also contains biological assessments and an essential fish habitat assessment.

1.6 Report Contents

Subsequent chapters of this EIS are organized as follows: Chapter 2 describes the proposed
site and discusses the environment that would be affected by building and operating the
proposed nuclear reactor units. Chapter 3 describes the power plant layout, structures, and
activities related to building and operation that are used as the basis for evaluating the
environmental impacts. Chapters 4 and 5 separately examine the respective environmental
impacts of building and operating the proposed nuclear reactor units. Chapter 6 analyzes the
environmental impacts of the uranium fuel cycle, transportation of radioactive materials, and
decommissioning. Chapter 7 examines the cumulative impacts of the proposed action as
defined in 40 CFR Part 1508 (TN428). Chapter 8 addresses the need for power. Chapter 9
discusses alternatives to the proposed action; analyzes alternative energy sources, sites and
system designs; and compares the proposed action with these alternatives. Chapter 10
summarizes the findings of the preceding chapters and provides a benefit-cost evaluation; it
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also presents the NRC staff’'s recommendation with respect to the Commission’s decision
regarding the proposed site for COLs based on the evaluation of environmental impacts.
References for sources cited in the narrative are listed in Chapter 11; Chapter 12 is the index.

The appendices to the EIS provide the following additional information:

Appendix A — Contributors to the Environmental Impact Statement

Appendix B — Organizations Contacted

Appendix C — NRC and USACE Environmental Review Correspondence

Appendix D — Scoping Comments and Responses

Appendix E — Draft Environmental Impact Statement Comments and Responses (Reserved)
Appendix F — Key Consultation Correspondence

Appendix G — Supporting Documentation

Appendix H — Authorizations, Permits, and Certifications

Appendix | — The Effect of Climate Change on the Evaluation of Environmental Impacts

Appendix J — Greenhouse Gas Footprint Estimates for a Reference 1,000 MW(E) Light-
Water Reactor

Appendix K — Potential USACE Alternative Transmission Line Routes

Appendix references are found in the final sections of the applicable appendices.
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2.0 AFFECTED ENVIRONMENT

The site proposed by Florida Power & Light Company (FPL) for two combined construction
permits and operating licenses (combined licenses or COLs) and a Department of the Army
permit is located in southeast Miami-Dade County, Florida. The proposed Turkey Point Nuclear
Power Plant (Turkey Point) site is owned by FPL, and currently includes five other power plants
on the site. Units 1 and 2 operated as natural-gas/oil steam-generating units. Unit 2 was
converted to operate in synchronous condenser mode. Unit 1 will be converted to operate in
synchronous condenser mode in December 2016 (FPL 2016-TN4579). In the synchronous
condenser mode, the generators help stabilize and optimize grid performance but do not
generate power. Units 3 and 4 are nuclear pressurized water reactors, and Unit 5 is a natural-
gas combined-cycle steam-generating unit (FPL 2014-TN4058). The location of proposed
Turkey Point Units 6 and 7 is described in Section 2.1 followed by descriptions of the land,
water, ecology, socioeconomics, environmental justice, historic and cultural resources, geology,
meteorology and air quality, nonradiological health, and the radiological environment of the site
presented in Sections 2.2 through 2.11, respectively. Section 2.12 examines related Federal
projects and consultations.

2.1 Site Location

The geographic position of proposed Turkey Point Units 6 and 7 in relationship to the counties,
cities, and towns within a 50 mi radius is shown in Figure 2-1. Figure 2-2 shows additional
details within a 6 mi radius of the proposed units. The power blocks and most support facilities
for proposed Units 6 and 7 would be built on a 218 ac plant area surrounded by man-made
cooling canals (referred to from here on as the plant area) situated within the approximately
9,460 ac Turkey Point site (FPL 2014-TN4058). Other project-related facilities would be built on
the Turkey Point site. The total area of these facilities, with the exception of the portions of the
transmission lines located on the Turkey Point site, is referred to as the project area. The
location of proposed Units 6 and 7 within the Turkey Point site and in relation to the existing
units is shown in Figure 2-2.

The Turkey Point site is located on the southeastern coast of Florida in unincorporated
southeast Miami-Dade County. The site borders Biscayne Bay and Card Sound and is
approximately 25 mi south of Miami (as measured from the center point between the proposed
Units 6 and 7 power blocks). Homestead and Florida City are the closest incorporated
communities. Florida City is 8 mi west of the site and the municipal limits of Homestead are
4.5 mi west of the site. Homestead is also the location of the Homestead Bayfront Park and the
Homestead Air Reserve Base.

The location for the proposed Units 6 and 7 is within portions of Sections 33 and 34 of Township
57S Range 40E (FPL 2014-TN4058). The coordinates for the proposed Units 6 and 7
containment buildings are listed in Table 2-1.
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Table 2-1. Proposed Coordinates for the Units 6 and 7 Containment Buildings

Coordinate System Unit Coordinates
Geographic, Decimal Degrees, North American Datum of Unit 6 25.424186 N -80.331961 W
1983 (NAD83) (NOAA 1986-TN1163) Unit 7 25.424186 N -80.334536 W

Universal Transverse Mercator Zone 17, Meters, NAD83 Unit 6 2812086.79 N 567179.31 E
Unit 7 2812086.79 N 566920.31 E

Florida State Plane East, U.S. Feet, NAD83 Unit 6 396968 N 876646 E
Unit 7 396968 N 875796 E

Source: FPL 2014-TN4058

2.2 Land Use

This section discusses existing land uses on and in the vicinity of the Turkey Point site, as well
as in the region. Section 2.2.1 describes the site and vicinity (i.e., the area encompassed within
a radius of 6 mi of the plant area, measured from the center point between proposed Units 6
and 7). Section 2.2.2 discusses land use within the existing and proposed transmission line
corridors. Section 2.2.3 discusses land use in the region, defined as the area within 50 mi of the
plant area, also as measured from the center point between proposed Units 6 and 7.

221 The Site and Vicinity

As shown in Figure 2-2 and Figure 2-3, the proposed Units 6 and 7 plant area would be located
on an island of land surrounded by existing canals. The plant area is adjacent to waters that are
part of Biscayne National Park and approximately 2 mi south of the Biscayne National Park
Visitors Center. The site is within 3 mi of the Model Lands Basin, a South Florida Water
Management District (SFWMD) conservation area. A portion of the Biscayne Bay Aquatic
Preserve is located adjacent to the coastal boundary of the Turkey Point site. The Homestead
Bayfront Park, a city park, is approximately 1.5 mi north of the proposed Units 6 and 7 plant
area. The SFWMD L-31E Canal runs along Biscayne Bay past the Turkey Point site. The site
is also located just east of the 13,000 ac Everglades Mitigation Bank (EMB)—an FPL-owned
and operated wetland restoration project.

2.2.1.1 Mineral Resources

No oil or gas wells or mines are located within the Turkey Point site boundaries. The most
important mineral resource in the vicinity is limestone (USGS 2004-TN678). Limestone is found
at or near the land surface throughout the vicinity and is used as a base material for roads and
airport runways, as construction aggregate, and in the manufacture of cement (USGS 2004-
TN678). Other minerals are not commercially mined in the area (USGS 2004-TN680).

FPL states that it owns the land contained within the Turkey Point site, subject to certain
encumbrances (FPL 2014-TN4058). Specifically, the Trustees of the Internal Improvement
Fund of the State of Florida hold canal, drainage, reclamation, oil, gas, and mineral rights
reservations, and Miami-Dade County holds a canal reservation (FPL 2014-TN4058).

NUREG-2176 2-4 October 2016



Affected Environment

Figure 2-3. Oblique Aerial Photograph of the Proposed Units 6 and 7 Plant Area and
Surrounding Area (Adapted from FPL 2014-TN4058)

2.2.1.2  Nearby Population Centers, Schools, and Hospitals

Figure 2-2 provides a map of the vicinity within 6 mi of the plant area. The City of Homestead,
in Miami-Dade County, is the nearest population center to the proposed plant site. Other land
uses nearby that attract substantial numbers of people include the Homestead/Miami Speedway
5 mi to the northwest and Homestead Air Reserve Base, which contains both civilian and
military operations, 4.5 mi northwest. The nearest public school is the Keys Gate Charter
School, which is approximately 6 mi away. No hospitals or prisons are located within 6 mi of the
proposed Units 6 and 7 project area.

2.2.1.3 Rail and Ports

There are no ports or rail systems located within 6 mi of the Turkey Point site. Biscayne Bay,
which lies directly east of the site, is the nearest navigable waterway.

2.2.1.4  Comprehensive Plans and Zoning

Florida’s growth management system includes an adopted State Comprehensive Plan (Fla.
Stat. 8-187 2011-TN1503) and requirements for regional planning councils to prepare and adopt
comprehensive regional policy plans consistent with that plan. The South Florida Regional
Planning Council (SFRPC), which includes Miami-Dade, Broward, and Monroe Counties, has
adopted the Strategic Regional Policy Plan for South Florida (SFRPC 2004-TN1151), the policy
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document that guides all of the SFRPC's activities (Local Government Comprehensive Planning
and Land Development Regulation Act) (Fla. Stat. 11-163.3164-TN1240).

Florida also requires counties and municipalities to adopt local government comprehensive
plans that guide future growth and development. The comprehensive plans must contain
chapters or “elements” that address future land use, housing, transportation, infrastructure,
coastal management, conservation, recreation and open space, intergovernmental coordination,
and capital improvements. State law (Fla. Stat. 8-187 2011-TN1503) requires that facilities be
constructed and services be provided so as to be available concurrent with demand and the
impacts of development. Local comprehensive plans must identify specific level-of-service
standards for traffic, mass transit, parks, water, sewer, solid waste, and drainage. No
development orders can be issued in accordance with State law, if they would cause adopted
levels of service to not be met. Local plans, the applicable regional plan, and the State
Comprehensive Plan are required by State law to be mutually consistent, and all development
regulations and orders must be consistent with the adopted local comprehensive plan.

The Turkey Point site is within the area covered by the Miami-Dade County Comprehensive
Development Master Plan (CDMP; Miami-Dade County 2013-TN4563). The CDMP addresses
both incorporated and unincorporated areas but focuses land-use regulation on unincorporated
areas. Local municipalities’ own comprehensive plans address land use in the incorporated
areas. According to the CDMP, nearly 500 mi? of the more than 2,000 mi? of land in Miami-
Dade County have already been developed for urban uses. The land-use diagram in the CDMP
identifies recommended future land uses by major categories, each of which is interpreted
locally through compatible zoning designations.

The Miami-Dade County CDMP designates the Turkey Point site as Environmental Protection
Subarea F (Coastal Wetlands and Hammocks). These areas are low-lying, flood-prone, and
characterized predominantly by coastal wetland communities. Electrical generation and
transmission facilities are permitted uses under this designation.

The Miami-Dade County zoning for the location of existing Units 1-5, | U-3, Industrial District,
Unlimited Manufacturing, allows a full range of institutions, communications, and utilities. The
proposed Units 6 and 7 plant area is zoned as Interim Use District (GU) (Miami-Dade Code of
Ordinances 33-196-TN1241). The Interim Use District (GU) is applied countywide and used for
areas where there is predominately one classification of use (Miami-Dade Code of Ordinances
33-196-TN1241). Nuclear reactors are a permitted use in this district with the approval of an
Unusual Use application by Miami-Dade County, as described below (Miami-Dade

County 2012-TN1150).

In 2007, Miami-Dade County approved an Unusual Use application submitted by FPL to build
two new nuclear power plants and associated facilities. The approval was issued by the Miami-
Dade County Board of County Commissioners as Resolution Z-56-07 (Miami-Dade

County 2007-TN1085) and included specific conditions of approval for environmental protection.

The Turkey Point site is within the Florida coastal zone (Fla. Stat. 28-380-TN1147). The U.S.
Nuclear Regulatory Commission (NRC) has issued guidance (NRC 2009-TN1242) regarding
compliance with the Federal Coastal Zone Management Act (16 U.S.C. § 1451 et seq.)
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(TN1243). This guidance acknowledges that Florida has an approved Coastal Management
Program (Fla. Stat. 28-380-TN1147). Activities of Federal agencies, including issuing licenses
or permits, that are reasonably likely to affect coastal zones are required to be consistent with
the approved Coastal Zone Management Plan (CZMP) of the State or territory to the maximum
extent practical (16 U.S.C. § 1451 et seq.) (TN1243). Applicants for Federal licenses that are
likely to affect a State’s coastal zone must document the consistency of planned Federal agency
activities with the State’s or territory’s CZMP in a Federal consistency certification, which must
be submitted to the State or Federal licensing agency. Pursuant to Sections 373.428 and
403.511, F.S., State certification of power-generation facilities constitutes the State's
concurrence that the facilities are consistent with the Federally approved program under the
Florida Coastal Management Act.

2.2.1.5  Site Access

Existing public access to the Turkey Point site is provided via SW 344th Street/Palm Drive.
Existing barge access to the site is provided by a channel across Biscayne Bay for the delivery
of heavy equipment and fuel oil (FPL 2014-TN4058).

2.2.1.6  Existing Land Uses on the Turkey Point Site and in the Vicinity

This section describes the existing land uses on the site, focusing on areas that would be
occupied by the proposed new Units 6 and 7 facilities (i.e., the project area, including the plant
area), and in the vicinity of the site.

Land-Use/LLand-Cover Data

Table 2-2 and Table 2-3 identify the current Florida Land Use, Cover, and Forms Classification

System (FLUCFCS) land-use/land-cover classifications within the Turkey Point site and vicinity

as provided by FPL (2014-TN4058). The classification data were generated as part of the Land
Cover/Land Use 2004/5 Mapping Update Project by the SFWMD (FPL 2014-TN4058).

Developed land on the Turkey Point site is used for power-generation and supporting facilities
and activities, including environmental mitigation and compensation activities required as
conditions of ongoing permits associated with existing power-generation facilities. The Turkey
Point site presently includes two natural-gas/oil steam electric generating units (Units 1 and 2),
two pressurized water reactor nuclear units (Units 3 and 4), and one natural-gas combined-
cycle steam electric generating unit (Unit 5). As proposed, Units 6 and 7 would be built in an
area south of Units 1 through 5 (Figure 2-2) that is previously undeveloped (Figure 2-4). The
5,900 ac industrial wastewater facility (IWF), located south and southwest of the existing power-
generation units, includes approximately 4,370 ac of cooling canals (Table 2-2 and Figure 2-2).

Land surrounding the Turkey Point site consists mostly of undeveloped land and protected
natural areas; some agricultural lands lie to the west and northwest (Figure 2-4) (FPL 2014-
TN4058). Most nearby land in the area outside of Turkey Point site is undeveloped or in
agriculture. On the Turkey Point site, most areas adjacent to the proposed Units 6 and 7 plant
area are currently undeveloped land. Other land near the plant area is used for the existing
generating units and associated infrastructure.
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Table 2-2. Major Land-Use Acreages on the Turkey Point Site (FPL 2014-TN4058)

Level 3 FLUCFCS Land-Use Category Acres
100 Urban and Built-Up 13.8
400 Upland Forest 28.6
500 Water® 512.2
600 Wetlands 2,706.5
700 Barren Land 492.8
800 Transportation, Communications, and Utilities® 5,706.0

Total@ 9,460.0

(@) Due to rounding, table values may not exactly sum to the total acres and percentages.
(b) A portion of the IWF was characterized as electrical power faciliies and a portion was characterized as
streams/waterways/canals (Figure 2.2-2 of FPL 2014-TN4058).

Source: Adapted from FPL 2014-TN4058, Table 2.2-1.

Table 2-3. Major Land-Use Acreages within the 6-Mile Vicinity

Level 3 FLUCFCS Land-Use Category Acres % of Total
100 Urban and Built-Up 747.9 1.2
200 Agriculture 2,857.5 4.5
300 Rangeland 1,100.4 1.8
400 Upland Forest 2,248.9 3.6
500 Water 26,044.9 41.4
600 Wetlands 22,336.5 35.5
700 Barren Land 708.9 1.1
800 Transportation, Communications, and Utilities 6,896.2 11.0

Total® 62,941.1 100.0

(a) Due to rounding, table values may not exactly sum to the total acres and percentages.

Source: Adapted from FPL 2014-TN4058, Table 2.2-2.

The FPL Turkey Point site is adjacent to Biscayne Bay and the Intracoastal Waterway, a
3,000 mi waterway along the Atlantic and Gulf Coasts of the United States. Portions of the
coastline consist of natural inlets, saltwater rivers, bays, and sounds. Other portions

include man-made canals. The City of Homestead is located 4.5 mi west of Turkey Point site
(Figure 2-1).

Residential Uses

No residences are located adjacent to the Turkey Point site. The closest residence is
approximately 2.7 mi from the proposed Units 6 and 7 plant area (FPL 2014-TN4058).

Parks and Preserves

Parks and preserves in the vicinity include a State-managed aquatic preserve, a wetlands
habitat preserve, two national parks, and a national wildlife refuge, as described below.
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Biscayne Bay Aquatic Preserve

Biscayne Bay Aquatic Preserve consists of approximately 67,000 ac of submerged State land
that has been designated as an Outstanding Florida Water, Class lll, and is managed by the
Florida Department of Environmental Protection (FDEP), Office of Coastal and Aquatic
Managed Areas. Activities at the preserve include recreational and commercial water-related
activities, such as boating, water sports, and fishing (FDEP 2010-TN156).

South Dade Wetlands

The South Dade Wetlands is a collective project consisting of the Model Lands Basin, much of
the Model Lands Addition, and Southern Glades Addition projects. This project is a
collaborative endeavor by the Environmentally Endangered Lands Program of Miami-Dade
County (County) and the Save Our Rivers (SOR) Program of the SFWMD (District). The project
consists of a broad zone of wetlands located in Miami-Dade County, south of Palm Drive

(SW 344th Street) between the boundaries of Everglades National Park, the Southern Glades
Wildlife Environmental Area, and the Turkey Point power plant facility. The Model Lands Basin,
parts of the Model Lands Addition, and the Southern Glades Addition are being combined into
the South Dade Wetlands for management purposes because both agencies own land within
the collective project area. These lands are subject to the South Dade Wetlands Conceptual
Land Management Plan (SFWMD 2005-TN217).

Biscayne National Park

Biscayne National Park is adjacent to Turkey Point site—to the north and east (Figure 2-1 and
Figure 2-2). The waters adjacent to the proposed Units 6 and 7 plant area are within the
boundary of Biscayne National Park. The park headquarters building is approximately 2.3 mi
north of the proposed Units 6 and 7 plant area (NPS 2012-TN1284). Biscayne National Park
was established in 1968 as a national monument and was expanded in 1980 to encompass
approximately 173,000 ac of water, coastal lands, and 42 keys (islands). Activities at the multi-
use park include boating, recreational and commercial fishing, snorkeling, diving, camping,
picnicking, and hiking (NPS 2012-TN1284).

Biscayne National Park was first designated a national monument in 1968 before being
expanded and re-designated a national park in 1980. The park was established “to preserve
and protect for the education, inspiration, recreation and enjoyment of present and future
generations a rare combination of terrestrial, marine, and amphibious life in a tropical setting of
great natural beauty.” Biscayne National Park is home to a large segment of the Florida reef
tract (the only living coral reef tract in the continental United States), contains the majority of
Biscayne Bay, and is an Outstanding Florida Water (OFW). The park supports an incredible
array of wildlife, including more than 600 species of fishes, many of which are commercially and
recreationally used, over 200 species of birds, and 21 Federally threatened or endangered
species. Biscayne National Park is home to the longest protected stretch of mangrove shoreline
and protects the finest examples of coastal hardwood hammock on the east coast of the United
States.
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Everglades National Park

Everglades National Park was created in 1934 as a “public park for the benefit of the people.
It is set aside as a permanent wilderness, preserving essential primitive conditions including the
natural abundance, diversity, behavior, and ecological integrity of the unique flora and fauna.”

Public concern for the Everglades unique flora and fauna, which the wading birds epitomize,
were the primary motivation for the establishment of Everglades National Park, as well as the
addition of Northeast Shark River Slough and the East Everglades to the Park in 1989
(Everglades National Park Protection and Expansion Act of 1989 [16 U.S.C. § 410r-5 et seq.]
[TN4096]). Through these Acts, Congress intended to improve the protection of these
resources and the ecosystems upon which they depend. The park’s unique ecosystems
support 34 native species that are listed as Federally threatened or endangered, or are
candidates for listing. Seven of these species are currently considered to be extirpated from the
park, and the remaining 27 species may occur in the park today. In addition, critical habitat is
designated within Everglades National Park for 10 of these species, and well over half of the
park is designated critical habitat for one or more species. Everglades National Park supports
the entire range of the endangered Florida leafwing butterfly and nearly all of the remaining
population of Cape Sable seaside sparrows. Everglades National Park’s rich biodiversity has
been recognized by United National Educational, Scientific and Cultural Organization
(UNESCO) as a World Heritage Site and an International Biosphere Reserve. Because of
alterations of the hydrological regime (quantity, timing, and distribution of Shark Slough inflows);
adjacent urban and agricultural growth (flood-protection and water-supply requirements that
affect the property's resources by lowering water levels); and increased nutrient pollution from
upstream agricultural activities, UNESCO added the park to its list of World Heritage Sites in
Danger in 2014. The park is also designated a Ramsar Wetland of International Importance,
Specially Protected Area under the Cartagena Convention, an OFW, and includes the Marjorie
Stoneman Douglas Wilderness, the largest wilderness area east of the Rocky Mountains.
Miami-Dade County has designated a 242 mi? area west of the urbanized part of the County
contiguous to the Everglades National Park as an area of critical environmental concern (Miami-
Dade Code of Ordinances 33B-TN4570).

The broader Everglades ecosystem, which includes Biscayne National Park, has been in
decline and many of the species found in the two park’s fragile ecosystems are in danger of
extinction or regional extirpation. The Comprehensive Everglades Restoration Plan (CERP) is a
major restoration initiative that will restore the quantity, quality, timing, and distribution of fresh
water in an effort to reverse decades of unintended environmental decline. The Biscayne Bay
Coastal Wetlands (BBCW) project is an effort under CERP that will rehydrate wetlands and
reduce point-source discharge to Biscayne Bay. CERRP is vital to revitalizing habitat within
Everglades and Biscayne National Parks and is a major initiative of the Department of Interior
and a wide range of other agencies, including the U.S. Army Corps of Engineers (USACE). Ata
cost of more than $10.5 billion and with over a 35-year timeline, it is the largest hydrologic
restoration project ever undertaken in the United States.
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Homestead Bayfront Park

The nearest local park is Homestead Bayfront Park—a 97 ac public park. Itis 1.5 mi from the
proposed Units 6 and 7 plant area south of the North Canal on Biscayne Bay and adjacent to
Biscayne National Park (Figure 2-2). The park has a marina and a public swimming area
(FPL 2014-TN4058; NRC 2010-TN1457).

Everglades Mitigation Bank

FPL owns the 13,000 ac EMB (Figure 2-2), which is a preserve that is also operated as a
mitigation bank, and not a recreational facility (FPL 2014-TN4112). It contains relatively
undisturbed freshwater and estuarine wetlands (FPL 2014-TN4058).

Commercial Uses

The 2,938 ac Homestead Air Reserve Base (approximately 4.5 mi northwest of the proposed
Units 6 and 7 plant area) (Figure 2-2) is the nearest airport and is primarily devoted to military
uses. U.S. Air Force plans provide for future mixed economic uses that could include
commercial development as well as residential or recreational uses, but would not include use
as a civilian commercial airport (HAFRC 2007-TN1427).

The Homestead-Miami Speedway is 5 mi northwest of the proposed Units 6 and 7 plant area.
The speedway has the capacity to seat 65,000 people in grandstands and accommodate more
people in other areas of the facility (FPL 2014-TN4058). The City of Homestead recently
approved expansion of the speedway (Miami-Dade County 2011-TN1504).

Industrial Uses

Nearby industrial uses include the RMC Florida Group Ltd. active limestone mine (6 mi west),
and an abandoned quarry (6 mi north) of the Turkey Point site (FPL 2014-TN4058).

Agriculture — Prime and Unique Farmland

Agricultural land composes approximately 4.5 percent (2,857.5 ac) of land use within the 6 mi
vicinity of the Turkey Point site (Figure 2-4; Table 2-2). The land acreage with a use/cover
designation of agricultural in the vicinity is concentrated in an area adjacent to the west-
northwest corner of the Turkey Point site within Miami-Dade County. No prime farmland or
unique farmland, or other special status farmlands as defined in the Farmland Protection Act
(7 U.S.C. §4201(b)) (TN708), occur on the Turkey Point site or in the vicinity (USDA 2012-
TN1314).

2.2.2 Transmission Line Corridors and Offsite Areas

The existing Turkey Point power-generation units are currently connected to the transmission
system by eight 230 kV transmission lines in two corridors, one going north and one west

(FPL 2014-TN4058). The existing transmission lines are shown in Figure 2-5. According to
FPL (FPL 2014-TN4058), two 230 kV substations exist on the Turkey Point site, the 1 ac
McGregor substation and the approximately 6 ac Turkey Point substation. Existing transmission
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line corridors connecting the existing generation facilities at the Turkey Point site to the power
grid occupy approximately 1,111 ac of land, all within Miami-Dade County (FPL 2014-TN4058).

2.2.2.1 Transmission Line Corridors

To connect proposed Units 6 and 7 to the power grid, two new 500 kV circuits and three new
230 kV circuits are proposed. FPL proposes to build the new transmission lines originating from
a proposed new onsite substation (Clear Sky substation) and connecting to the existing Levee
substation (500 kV circuits), and to the existing Turkey Point, Davis, and Pennsuco substations
(230 kV circuits) (Table 2-4 and Figure 2-5). Two major corridors are proposed—the West and
the East corridors—and multiple transmission lines are proposed within each corridor.

As FPL described in Section 2.2.2.2 of its Environmental Report (ER) (FPL 2014-TN4058),
existing linear features would generally be followed where available, within two proposed
corridors, the West corridor and the East corridor—from the Units 6 and 7 plant area to existing
substations (Figure 2-5). These corridors feature several land uses (listed in Table 2-5)

(FPL 2014-TN4058). FPL has outlined two options for the West corridor that differ primarily with
respect to where the corridor would pass near Everglades National Park (even though no part of
the corridor would actually extend inside the perimeter of the park). The first option, termed the
West Preferred corridor, passes along a segment of the eastern perimeter of the park. The
second option, termed the West Consensus corridor, avoids the park perimeter by passing
through lands to the east used mostly for limerock mining. Details regarding the proposed
alignment of new transmission lines in each of the corridors (and for the West corridor, each of
the options) are presented below.

Table 2-4. Existing and Proposed Transmission Line Corridors

Corridor Number of Lines/kV Length (mi) Total Acres
Existing Corridor
Turkey Point — Davis Three 230 kV double circuit lines 19 NA
One 230 kV single circuit

Turkey Point — Levee One 230 kV single circuit 23 NA

West Preferred Corridor

Clear Sky — Levee Two 500 kV lines, one 230 kV line 45 3,030.6

Levee — Pennsuco One 230 kV line 8 312.3
Total 53 3,342.9

East Corridor

Clear Sky — Davis One 230 kV line 19 634.9

Davis — Miami One 230 kV line 18 1,000.0
Total 37 1,634.9

West Consensus Corridor

Clear Sky — Levee Two 500 kV lines, one 230 KV line 43.8 3,695.3

Levee — Pennsuco One 230 kV line 8 312.3
Total 51.8 4,007.6

Source: FPL 2014-TN4058; Note: only one of the West Preferred or West Consensus corridors would be
utilized.
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e West Preferred corridor: The West Preferred corridor, as described in the FPL’s ER
(FPL 2014-TN4058), consists of a corridor from the proposed new Clear Sky substation to
the existing Levee 500 kV substation and then to the existing Pennsuco substation. The
segment connecting the Clear Sky and Levee substations would be built in three segments
(legs). The first leg passes just south of Homestead and Florida City, then travels north to
SW 120th St. Maijor land use includes fields, pastures, row crops, tree nurseries, and citrus
groves. The second and third legs traverse a landscape just east of Everglades National
Park characterized by wetlands and disturbed wetlands with some agricultural land, limerock
quarries, and scattered urban development. Part of the second leg would abut the eastern
perimeter of the park. The segment between the Levee and Pennsuco substations also
traverses a landscape characterized by mostly agricultural land, sawgrass wetlands, existing
limerock quarries, and scattered urban development.

o West Consensus corridor: FPL describes the West Consensus corridor in a letter dated
November 5, 2013 (FPL 2013-TN2941). It differs from the West Preferred corridor only in
that portions of the second and third legs of the segment between the Clear Sky and Levee
substations have been shifted to the east to avoid abutting the eastern perimeter of
Everglades National Park. This corridor still crosses a landscape consisting mostly of
wetlands and disturbed wetlands, but FPL states that its use would reduce the potential for
adverse impacts on multiple Federally endangered species (FPL 2013-TN2941).

o East corridor: The East corridor is also described in the ER (FPL 2014-TN4058). A new,
230 kV, approximately 19 mi long, transmission line would be constructed to connect the
proposed new Clear Sky substation to the existing Davis substation, and a new,
approximately 18 mi long, 230 kV line would be constructed to connect the Davis substation
to a new 230 kV bay position at the Miami substation. FPL stated (FPL 2014-TN4058) that
these transmission lines would be largely collocated in an existing right-of-way or other
linear/transportation corridors. FPL also stated that installation of these lines would require
acquisition of additional easements. The existing land uses traversed by the East corridor
are listed by segment in Table 2-5. The segment connecting the Clear Sky and Davis
substations traverses a mostly rural landscape consisting predominantly of agricultural land
interspersed with wetlands and rangeland and with widely scattered urban areas and
forests. A small (less than 1 mi) portion of the Clear Sky to Davis segment would traverse
the end of the APZ Il zone of the Air Installation Compatible Use Zone adopted by the
Homestead Air Reserve Base. The line would be collocated with an existing transmission
line in this location. The segment between the Davis and Miami substations would traverse
a mostly urban landscape but would be built mostly along existing roadways.

In addition to the transmission lines built within the corridors noted above, a new underground
transmission line would be built within the plant area to connect Units 6 and 7 to the proposed
new Clear Sky substation. As proposed, this underground transmission line would be built
entirely within the 218 ac island comprising the plant area. The existing land use of the plant
area is described above.

Transmission line siting in Florida is regulated under the Florida Power Plant Siting Act (PPSA)
(Fla. Stat. 29-403.501 2011-TN1068), and Chapter 62-17 of the Florida Administrative Code
(Fla. Admin. Code 62-17-TN1247). FPL obtained certification through the Florida PPSA Site
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Certification Application (SCA) process for the new 500 kV and 230 kV transmission lines. FPL
undertook a route-selection process to select the transmission line corridors that was submitted
for approval under the Florida PPSA (Fla. Stat. 29-403.501 2011-TN1068).

On May 19, 2014, Florida’s Governor and Cabinet, sitting as the Siting Board, issued a Final
Order of Certification that approved FPL'’s application to construct and operate two new nuclear
generating units at Turkey Point, as well as new electrical transmission lines and other offsite
facilities. The West Consensus corridor was certified as the primary corridor for the location,
construction, and operation of electrical transmission lines, and the West Preferred corridor as
the backup location. The NRC staff is aware that on April 20, 2016, a Florida court issued an
opinion in which it ruled that the Florida Siting Board should have considered whether to require
FPL to bury a portion of the transmission lines, and that the record was inadequate to support
certain mitigation measures associated with transmission lines in the East Everglades (State of
Florida 2016-TN478). Although the opinion remands the Conditions of Certification to the
Florida Siting Board for consideration of the possibility of burying a portion of the transmission
lines and reconsideration of the specified mitigation measures, the NRC staff understands that
the court’s opinion is not yet final as of this writing (October 3, 2016). Accordingly, for the
purposes of the FEIS evaluation of impacts, the NRC staff considers the transmission line route
and conditions reviewed and approved by the Florida Siting Board as the most current
information regarding the transmission line and associated potential mitigation measures. Even
if the Conditions of Certification are revisited, the NRC staff considers it reasonable to expect
that Conditions of Certification similar to or no less effective than those originally issued will be
in place before construction and operation of the proposed units begins.

On March 16, 2016, the National Park Service (NPS) approved acquisition of 320 ac of FPL
lands in the East Everglades expansion area of Everglades National Park in exchange for

260 ac along approximately 6.5 mi of the park’s eastern boundary (NPS 2016-TN4532). The
NPS will also provide a 90-ft-wide easement to FPL adjacent to the entire length of the
exchange corridor. The 260 ac that FPL would acquire through the land swap, plus the
easement, forms part of FPL’s West Preferred and Consensus corridors. Table 2-5 summarizes
the major land uses along each corridor/option.

As part of the West Preferred and West Consensus corridor alignments, multiple access roads
would be built to provide vehicular access to the transmission lines. Two proposed access road
corridors for the West Preferred corridor have been designated as the Tamiami Trail corridor
and the Krome Avenue corridor. Four proposed access road corridors for the West Consensus
corridor have been designated as the NW 12th Street, Tamiami Trail, L-31 Canal and Levee,
and SW 88th Street corridors. Land uses in these corridors are primarily waterways, marshes,
rock quarries, roads and highways, and other open lands with vegetation indicative of disturbed
areas.
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Table 2-5. FLUCFCS Land-Cover Acreage within Proposed Transmission Line Corridors
and Transmission Access Roads

Segment 100 200 300 400 500 600 700 800 Total
West Corridor
Clear Sky - Levee 8.5 848.9 89.3 67.3 401.3 1,346.6 69.9 198.9 3,030.6
Preferred
Clear Sky - Levee 835.4 67.1 18.4 15.1 2,700.0 59.3 3,695.3
Consensus
Levee — Pennsuco 86.9 1.8 169.4 19.4 34.8 312.3
(Preferred or
Consensus)
East Corridor
Clear Sky - Davis 9.4 418.3 76.1 1.1 17.7 71.7 1.6 38.9 634.9
Davis-Miami 483.0 13.6 19.2 2.1 16.7 465.4 1,000.0
West Preferred Access Roads
Krome Ave. 85.3 200.2 79.2 364.7
Tamiami Trail 2.7 3.1 4.7 10.5
West Consensus Access Roads
88th St. 21 0.8 12.0 0.01 18.3 0.3 335
L-31 Canal 11.4 4.2 21.0 371
NW 12th St. 13.3 6.5 0.1 0.4 20.2
Tamiami Trail 19.6 19.6

Source: Adapted from Tables 2.2-4 of FPL 2014-TN4058 and FPL 2013-TN2941

2.2.2.2  Transmission Substation Improvements

Proposed substation improvements include building one new substation (Clear Sky), and
upgrading and expanding the existing Turkey Point, Miami, Levee, Davis, and Pennsuco
substations (Figure 2-5). Improvements at the Turkey Point, Levee, and Davis substations
would require site expansions. In its ER (FPL 2014-TN4058), FPL stated that site expansions
at these substations would take place on existing FPL property in previously disturbed areas,
except that the improvements proposed at the Pennsuco substation would require acquisition of
additional property. Existing land uses for the areas of substation expansion are summarized

below.

o Turkey Point substation: The Turkey Point substation would be expanded by approximately
0.9 ac to accommodate proposed new facilities. In its ER (FPL 2014-TN4058), FPL stated
that the expansion area is already fully occupied by uses associated with the existing
operation. Areas adjacent to the existing substation are currently used for parking lots or

are unused but surrounded by electrical power-generation facilities.

e Levee substation: The existing Levee substation, at NW 41st Street and NW 147th Avenue,
would be expanded by 2.3 ac to accommodate proposed new facilities. Existing land use in
the expansion area for the Levee substation comprises approximately 1.81 ac of hardwoods
and 0.52 ac of electric power facilities (FPL 2014-TN4058).
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e Pennsuco substation: The existing Pennsuco substation, at 10800 NW 107th Avenue,
would be expanded by 2.42 ac to accommodate proposed new facilities. The expansion
area for the Pennsuco substation is currently used for rock quarrying (FPL 2014-TN4058).

¢ Davis substation: The existing Davis substation, at 12701 SW 136th Street would be
expanded by 1.12 ac to accommodate new installations. Existing land in the expansion
area for the Davis substation is used for tree nurseries (FPL 2014-TN4058).

¢ Miami substation: The proposed improvements at the Miami substation, at 122 SW 3rd
Street, would take place entirely within the existing fence line of the facility (FPL 2014-
TN4058).

2.2.2.3  Makeup and Potable Water System Pipelines

As described in Chapter 3, approximately 9 mi of new reclaimed water pipelines would be
installed between the FPL reclaimed water-treatment facility (RWTF) on the Turkey Point site
and the Miami-Dade Water and Sewer Department (MDSAWD) South District Wastewater-
Treatment Plant (SDWWTP) to the north (Figure 2-5). For about 6.5 mi, the pipelines would be
collocated with the existing Clear Sky to Davis transmission line right-of-way. At the northern
end, FPL has identified a pipeline corridor approximately one mile wide as it approachs the
SDWWTP. This width provides for flexibility in the precise corridor location ultimately selected
and does not reflect the anticipated width of the corridor. At the southern end it follows the L-
31E Canal as it approaches the RWTF. Existing land uses along this route include mostly
wetland, agricultural, and electrical power transmission line uses. A new 2.5 mi right-of-way
would be located adjacent to a new pipeline corridor. The reclaimed water pipelines from the
FPL RWTF (FPL 2014-TN4058) would be routed south along the eastern side of the cooling
canals to the makeup-water reservoir (Figure 2-5).

Potable water pipelines, approximately 10 mi long, would be constructed to deliver potable
water from the MDSAWD potable water source facility to the Units 6 and 7 plant area as shown
in Figure 2-5. Potable water pipelines would be constructed within the rights-of-way for other
construction activities and would not result in additional land disturbance (FPL 2015-TN4442).

Makeup-water pipelines would be installed within the site in areas currently used for power-
generation purposes, and therefore would not require new land disturbance (FPL 2014-
TN4058).

2.2.2.4 Fill Material Source Site

FPL proposes to obtain the offsite fill from established regional sources. A number of fill
sources in the region could meet the needs of FPL at the Turkey Point site.

To provide context for the potential impacts of fill mining, the review team considered the
Atlantic Civil, Inc. mine located about 10 mi west of the Turkey Point site as a viable commercial
fill source (USACE 2013-TN3473). The review team also considered a rock mine in the Lake
Belt region as another viable commercial source of fill. This allowed the review team to
consider a nearby location with limited capacity and a more distant site with extensive capacity.
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The Atlantic Civil rock mine is located about 10 mi west of the FPL site; it is a complex of
quarries, fill areas, and mitigation areas occupying approximately 3,200 ac (SFWMD 2010-
TN3553; SFWMD 2014-TN3554).

The rock mines in the Lake Belt region in northwest Miami-Dade County are located
approximately 40 road miles northwest of the Turkey Point site. The USACE issued project-
specific permits to several companies including to Cemex Construction Materials Florida for its
FEC Quarry, named for the Florida East Coast (FEC) Railway that serves the quarry. The FEC
Quarry and rail center are located near the intersection of the Florida Turnpike and Okeechobee
Road (USACE 2010-TN3555; SFWMD 2010-TN3556). Other permitted quarries in the Lake
Belt region include White Rock Quarries (North and South), Tarmac America, Florida Rock
Industries, and APAC Southeast, Inc. (USACE 2010-TN3559; USACE 2010-TN3560;

USACE 2010-TN3561).

2.2.2.5  Emergency Operations Facility

FPL states that the existing facility for Units 3 and 4 would also be used for Units 6 and 7. This
facility is located offsite at the intersection of West Flagler Street and SW 92nd Avenue. FPL
further states that it proposes no changes to this facility (FPL 2014-TN4058).

2.2.2.6  Roads and Highways

The major area roads and highways, shown in Figure 2-6, are as follows:
¢ U.S. highways
- USA1
— Interstate 75
— Interstate 95

¢ State highways
— Florida’s Turnpike (Homestead Extension, SR-821)
— SR-997

Local roadways serving the project site (Figure 2-2) are as follows:
o SW 344th Street/Palm Drive. SW 344th Street/Palm Drive intersects with US-1 and SR-997.

o SW 328th Street/North Canal Drive, paralleling SW 344th Street/Palm Drive to the north,
connecting to US-1.

e From Florida’s Turnpike, via the exit at SW 312th Street/Campbell Drive or via the Turnpike
terminus at US-1.

Existing land uses in the areas to be used for the proposed access road improvements largely
include roadways, urban and built-up land, marshes, mangroves, and agriculture (FPL 2014-
TN4058).
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223 The Region

Land within 50 mi falls into four counties: Broward, Collier, Miami-Dade, and Monroe. Existing
major land-use classifications and waterways in the region are listed in Table 2-6 and shown in
Figure 2-7. Major highways and rail lines are shown in Figure 2-6.

Table 2-6. Regional Land Use

FLUCFCS Code Acres
100 Urban and Built-Up Land 353,440
200 Agriculture 83,286
300 Rangeland 21,369
400 Upland Forest 23,729
500 Water 690,568
600 Wetlands 1,416,931
700 Barren Land 3,030
800 Transportation, Communications, and Utilities 42,588

Source: FPL 2014-TN4058

All four counties within the region have adopted comprehensive land-use plans (Broward
County 2010-TN1505; Collier County 2012-TN1506; Miami-Dade County 2012-TN1150; Monroe
County 2012-TN1507). Because the project area, transmission line corridors, and offsite areas
are all located in Miami-Dade County, the Miami-Dade CDMP is the relevant land-use planning
document for the proposed project.

2.2.3.1  Rail and Ports

The nearest rail line is located 10 mi west of the proposed Units 6 and 7 plant area (Figure 2-1),
(DOI 2012-TN1335). The rail line is part of the FEC Railway. The Port of Miami is located
approximately 26 mi from the site.

2.2.3.2  Regional Land Uses and Jurisdictions
Land Uses

As described in ER Table 2.2-8 (FPL 2014-TN4058), the region within 50 mi of the proposed
Units 6 and 7 plant area encompasses 2,634,939 ac of land (mostly excluding the Atlantic
Ocean, Gulf of Mexico, Biscayne Bay, Card Sound, and Florida Bay). Most of this land is
wetland (approximately 54 percent) and water (approximately 26 percent); urban or built-up
lands account for approximately 15 percent (FPL 2014-TN4058). The remaining lands are
agricultural land (approximately 3 percent), forestland (less than 1 percent), rangeland (less
than 1 percent), and less than 1 percent barren land.

Public Lands

Federal, State, County, and city public lands account for much of the land in the region.
Specific parks and other public lands are described below.
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Everglades National Park

Everglades National Park, 10 mi southwest of Turkey Point site (Figure 2-1), encompasses
approximately 1,509,000 ac, including most of Florida Bay and its uninhabited islands. Ernest
Coe Visitors Center is located approximately 16 mi southwest of the proposed Units 6 and 7
plant area (NPS 2010-TN192).

Crocodile Lake National Wildlife Refuge

The Crocodile Lake National Wildlife Refuge is located approximately 10 mi south of the Turkey
Point site in the northern part of Key Largo. The refuge is not open to the public except for the
interpretive butterfly garden at the refuge headquarters (FWS 2012-TN706).

Big Cypress National Preserve

Big Cypress National Preserve, located approximately 35 mi northwest of the Turkey Point site,
consists of 729,000 ac of freshwater swamp and other inland habitats, which support the rich
marine estuaries along Florida's southwest coast, including parts of Everglades National Park.
The preserve contains a mixture of tropical and temperate plant communities that are home to a
diversity of wildlife, including the endangered Florida panther (Puma concolor coryi). Activities
at the preserve include a wide variety of recreational pursuits, including camping (NPS 2012-
TN707).

Indian Reservations

Indian reservations in the region include the Miccosukee Indian Reservation (approximately 50
mi northwest) and the Seminole Tribe of Florida, Hollywood Reservation (approximately 50 mi
north) (Figure 2-1).

Agriculture

Information about principal agricultural products, crop areas, and average annual yields is
presented in Table 2-7 and was taken from the AgCensus, which is conducted every 5 years;
the most recent data available were from 2007 (USDA 2009-TN1669).

Table 2-7. Agriculture in the Region

Total Harvested
Agricultural Cropland Pastureland

County Land (ac) (ac) (ac) Major Agricultural Products

Broward 8,737 2577 (29%) 4,141 (41%)  Cattle, orchard crops, vegetables,
poultry, hogs and pigs, and hay

Collier 109,934 35,288 (32%) 63,612 (58%) Cattle and calves, poultry, orchards
crops, vegetables, hogs and pigs,
and hay

Miami- 67,050 49,065 (73%) 9,108 (14%) Cattle and calves, poultry, orchards

Dade crops, vegetables, hogs and pigs,
sheep and lambs, sweet potatoes,
and hay

Monroe 187 156  (83%) 12 (6%)  Not disclosed in 2007

Source: USDA 2009-TN1669.
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2.3 Water

This section describes the hydrologic processes and waterbodies in and around the Turkey
Point site, the existing water use, and the quality of water in the environment of proposed
Turkey Point Units 6 and 7. The description is limited to the parts of the hydrosphere that may
affect or be affected by building and operating the proposed units. For plant operations, there
would be two independent sources of makeup water for nonsafety-related circulating-water
system cooling. Each source would be capable of supplying 100 percent of the makeup-water
demand. The primary source would be reclaimed water from the MDWASD, and the alternative
source would be saltwater supplied from horizontal radial collector wells installed in the
Biscayne aquifer between 25 and 40 ft beneath the bed of Biscayne Bay and adjacent to
Biscayne National Park (FPL 2014-TN4058).

The reclaimed water, prior to being used in the circulating-water system, would receive further
treatment at the FPL RWTF. The alternative source supplied by the radial collector wells would
only be used when needed to supplement makeup-water demand when reclaimed water is not
available in sufficient quantity or quality, and would be limited to a maximum of 60 days per year
by the Florida State Conditions of Certification (State of Florida 2014-TN3637).

The blowdown from the cooling towers and other plant discharge effluents from proposed Units
6 and 7 would be collected in a sump and would be injected to the Boulder Zone—a cavernous,
high-permeability South Florida geologic horizon within the Lower Floridan aquifer system. As
such, the surrounding surface waterbodies would neither be directly used for the primary water
supply, nor for a heat sink for proposed Units 6 and 7. However, if the radial collector wells are
used, the water would be pumped directly from the Biscayne aquifer beneath the bay and most
of this water would be drawn downward from Biscayne Bay in an area adjacent to Biscayne
National Park. No waste effluent from proposed Units 6 and 7 would be discharged directly to
the surrounding surface waterbodies. As described in Chapter 3, new pipelines would convey
potable water from an existing MDSAWD water supply line. The original source of this water is
the Biscayne aquifer in Miami-Dade County. Therefore, the affected environment described in
this section includes surface-water resources such as the following:

¢ Biscayne Bay, BBCW (Biscayne Bay Coastal Wetlands), and adjacent marine waters (Card
and Barnes Sound)

¢ Everglades hydrologic system including Shark River Slough and Taylor Slough
¢ South Florida canal system

o the FPL IWF.

The following groundwater resources are also described:
¢ the Biscayne aquifer
¢ the Upper Floridan aquifer

¢ the Boulder Zone of the Lower Floridan aquifer.
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2.31 Hydrology

This section describes the site-specific and regional hydrological features that could be affected
by building and operation of proposed Turkey Point Units 6 and 7. The hydrologic conditions at
the Turkey Point site are described in Section 2.4 of the Final Safety Analysis Report (FSAR)
(FPL 2015-TN4502). A summary of the hydrologic conditions of the Turkey Point site is
provided in Section 2.3 of the ER (FPL 2014-TN4058). The following descriptions are based on
information from the FSAR (FPL 2015-TN4502), the ER (FPL 2014-TN4058), and sources of
publicly available hydrological data referenced below.

2.3.1.1  Surface-Water Hydrology

Topographic and geologic features over a range of spatial scales influence the surface-water
hydrology at the Turkey Point site. The largest of these features is the South Florida Hydrologic
System, within which the regional hydrology of the Biscayne Bay and Turkey Point hydrologic
systems function. These are described in the following subsections.

South Florida Hydrologic System

South Florida is characterized by low topographic relief; the elevations south of Lake
Okeechobee are mostly below 20 ft NAVD88 (Zilkoski et al. 1992-TN1232). Along the eastern
portion of South Florida lies the Atlantic Coastal Ridge (ACR); its elevations are nearly 20 ft
NAVDB88 at the northern end and around 10 ft NAVD88 at the southern end (Figure 2-8).
Extending southward from Lake Okeechobee is a relatively low trough (Everglades trough),
which includes Shark River Slough draining to the south into Everglades National Park

(Figure 2-8). Shark River Slough is more than 30 mi wide and has an elevation of around 8 ft
NAVDB88 north of Miami and around 4 ft NAVD88 west of Miami. Historically, it was inundated
much of the time and remains subject to seasonal flooding (Renken et al. 2005-TN110). While
the ACR generally forms a barrier to flows from Shark River Slough, historically natural swales
(relatively low areas locally referred to as “glades”) traverse the coastal ridge, which allowed
conveyance of flows toward the Atlantic Coast as hydrologic conditions allowed (Renken et

al. 2005-TN110). Taylor Slough flows eastward south of the ACR providing potential freshwater
flows to the southeastern region of South Florida, including Barnes and Card Sounds and
southern Biscayne Bay. Limestone bedrock underlies the region, while layers of muck and peat
cover the bedrock in the Everglades trough with historical thicknesses ranging from 24 ft near
Lake Okeechobee to 2.5 ft in the southern Everglades (Renken et al. 2005-TN110).

In the early twentieth century, canal construction began in Southeast Florida to support
agricultural land development (Renken et al. 2005-TN110; Cantillo et al. 2000-TN108).
Increases in population and changes in land use led to modifications of the hydrologic system to
reduce flooding associated with conversion of wetlands to agricultural uses (Renken et al. 2005-
TN110; Cantillo et al. 2000-TN108). The first canals to drain the Everglades were constructed
in 1903 (Cantillo et al. 2000-TN108). Figure 2-9(a) shows the extent of the canal network by
1920, when the canals primarily provided drainage from the area south of Lake Okeechobee.
Increased population in Southeast Florida led to the need for additional dry land so that the
canal network was greatly expanded by 1990 (Figure 2-9(b)). In general, the construction of the
canal network had its intended effect of controlling the hydrologic system of Southeast Florida
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including flood control and land drainage. As illustrated in Figure 2-10, the surface-water
hydrologic system went from one characterized by sheet flow down the Everglades trough
(Figure 2-10(a)) to one characterized by channel flow through the canal network

(Figure 2-10(b)). Under the channelized flow regime, most of the freshwater was discharged to
Biscayne Bay, Card Sound, Barnes Sound, and Florida Bay, which greatly reduced sheet flow
into the southernmost section of the Everglades (now established as Everglades National Park).
Smith et al. (1989-TN122) estimated the reduction in freshwater flow from the Everglades into
Florida Bay to be as much as 59 percent between pre- and post-canal building periods; the
estimated annual flows into Shark River Slough during the period 1881-1939 were 1,145,777 +
96,700 ac-ft, while the estimated annual flow during the period 1940-1986 was 471,610 +
62,829 ac-ft. The rate of sheet flow down the poorly defined channel of Shark River Slough is
estimated to be 80.5 km/yr during high-flow conditions, while during low-flow conditions the rate
may drop to zero and have an average rate of 32 km/yr (Smith et al. 1989-TN122).

Comprehensive Everglades Restoration Program

In 1992 and 1996, Congress authorized feasibility studies of structural and operational
modifications that could restore the Everglades and the South Florida ecosystem
(USACE/SFWMD 1999-TN116). In 2000, Congress approved as part of the Water Resources
Development Act the development of the CERP—a long-term effort to capture, store, and
redirect freshwater for environmental restoration of the entire Everglades ecosystem

(USACE 2010-TN113). The work accomplished for the 2005 reporting period included projects
with relatively rapid implementation schedules and included studies and reports for planning
additional actions and managing the restoration of the Everglades.

The 2010 report to Congress summarizes the progress over the previous 5 years and briefly
discusses progress since the inception of the project. The work accomplished for the 2010
reporting period included implementation of restoration actions to re-establish flows into the
Everglades and important environments to the east, particularly the BBCW. The 2010 report
also identifies anticipated projects through 2020. As identified in Figure 2-11, these projects
include the following:

¢ WCAS3 Decompartmentalization and Sheetflow Enhancement

o L-31N (L-30) Seepage Management Pilot

o West Miami-Dade Reuse

¢ South Miami-Dade Reuse

o \Wastewater Reuse Technology Pilot

o BBCW (Biscayne Bay Coastal Wetlands)

¢ Restoration of Pineland and Hardwood Hammocks in C-111 Basin
e C-111 Spreader Canal.

The goal of the South Miami-Dade Reuse project is to supply additional water to South
Biscayne Bay and the Coastal Wetlands restoration projects after advanced treatment of the
wastewater. The West Miami-Dade Reuse project is to supply additional water for recharge to
Shark River Slough after advanced treatment of the wastewater. One of the goals of the
Wastewater Reuse Technology Pilot project was to determine the ecological effects of reuse of
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Figure 2-10. South Florida Typical Surface Hydrologic Flows (a) Historic and (b)
Present. (Adapted from the Comprehensive Everglades Restoration
Program [USACE 2010-TN113])

wastewater after advanced treatment. The hydrologic modifications implemented and planned
by CERP will have an effect on the regional-scale hydrology near the Turkey Point site,
particularly those modifications that increase sheet flow to the nearshore coastal waters around
the Turkey Point site, as well as potential modifications of the freshwater groundwater
hydrology. Future CERP projects that are discussed in the 2010 report (USACE 2010-TN113)
are included in the cumulative effects analysis discussed in Chapter 7.

In the vicinity of Turkey Point, the role of CERP is limited to the Model Lands. The Model Lands
are described in Section 2.2.1.6 and include FPL’s 13,367 ac South Dade Mitigation Bank
(USACE/SFWMD 2011-TN1330), which is targeted for restoration through CERP. The CERP
project BBCW is discussed below in the Biscayne Bay System subsection.
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Figure 2-11. Comprehensive Everglades Restoration Plan Projects in Southeastern
Florida that Are Planned through 2020 (USACE 2010-TN113)
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Regional Hydrologic System

For surface water, the regional hydrologic system is considered to encompass the area east
and south of the section of the ACR near Biscayne Bay (Figure 2-12). As described in the
subsection on the South Florida Hydrologic System, the ACR has swales that connect Shark
River Slough to the coastal areas west of Biscayne Bay. At the southern end of the ACR,
Taylor Slough heads southward from Shark River Slough and connects to the coastal wetlands
to the south and east. These areas include those west of the Turkey Point site such as the
Model Lands. Under historical conditions and during higher flow periods, freshwater could be
conveyed eastward through the various swales or glades and sloughs to the coastal wetlands
(Figure 2-10(a) and Figure 2-12).

Under current conditions, canals crisscross the landscape and discharge into Biscayne Bay and
Card Sound. As seen in Figure 2-12, the canals are routed through the transverse swales or
glades to drain interior regions. The following are the major canals in the region, particularly
those near the Turkey Point site:

¢ L-31E Canal extends southward along Biscayne Bay past Turkey Point site and the cooling
canals.

¢ Florida City, North, and Mowry Canals extend from the ACR to Biscayne Bay north of Turkey
Point site.

¢ Model Land, Model Land S, and Card Sound Canals are west and south of Turkey Point site
and extend from the Model Lands Area eastward; the Card Sound Canal extends to the Card
Sound.

e The C-111 Canal is the southernmost canal of the system, which ultimately discharges into
Manatee Bay (Figure 2-12).

¢ Aerojet Canal is west of Turkey Point site and on the west and south sides of the ACR,
extending to Manatee Bay and Barnes Sound via the C-111 Canal (Figure 2-12).

¢ Princeton, Goulds, Black Creek, Cutler Drain, Snapper Creek, and Coral Gables Canals are
north of Turkey Point site, are placed in swales crossing the ACR, and extend to Biscayne
Bay.

As discussed in the CERP section above, several projects have been or are being implemented
in the region near the Turkey Point site. Of these, the ones that are designed to enhance sheet
flow into Everglades National Park via Shark River Slough (Figure 2-12), including increased
sheet flow into Taylor Slough (Figure 2-12), are expected to increase the hydroperiod of the
regional wetlands by exceeding the hydroperiod observed prior to restoration. The projects for
the restoration of BBCW are discussed in the Biscayne Bay System subsection below.

The implementation of the C-111 spreader canal system is intended to create a hydraulic ridge
along the east side of Everglades National Park, which in turn will improve the quantity, timing,
and distribution of flows through Taylor Slough into Florida Bay (USACE/SFWMD 2011-
TN1330). Improvements in hydroperiod and distribution are anticipated in the Model Lands and
Southern Glades. Reduction of salinities in Florida Bay and adjacent waterbodies is also
expected.
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Figure 2-12. Regional Hydrologic System Showing the Canals, Glades, etc. (Adapted
from Renken et al. 2005-TN110). The 1990 canal system is shown, as are
the transverse swales through the Atlantic Coastal Ridge.
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Biscayne Bay System

The hydrology and hydrodynamics of Biscayne Bay are influenced by several factors: tidal
exchange with the marine waters of the Atlantic Ocean, surface and groundwater inflows of
freshwater, precipitation, and evaporation.

Tidal exchange occurs through the channels and openings between the keys that define the
east margin of Biscayne Bay (Figure 2-13). Tidal exchange with the Atlantic Ocean influences
both the tidal elevations and the salinity of Biscayne Bay. Along the western margin, the salinity
of the coastal region of Biscayne Bay is affected by freshwater inflows, which historically
entered via sheet flow and creek flows across the landscape, but which at present enter via the
many canals that discharge to Biscayne Bay. In addition, historical reports of freshwater springs
bubbling up through the saltwater in Biscayne Bay appear in the literature (Cantillo et al. 2000-
TN108). Bellmund et al. (2008-TN123) supporting the assertion that there is continued influx of
freshwater to the bay from groundwater, although it is reduced from historical levels. Rainfall is
another significant source of freshwater entering Biscayne Bay. Evaporation from the surface of
Biscayne Bay during warmer periods tends to increase salinity to concentrations greater than
those present in the nearby Atlantic Ocean, especially if freshwater inflows are at a minimum.

The development of South Florida and the construction of canals throughout southern Florida
have altered the quality, quantity, timing, and distribution of freshwater flow into Biscayne Bay.
The modified hydrology can produce hypersaline (with salinity greater than marine waters)
conditions during the dry season (November to June) in Biscayne Bay and a coastal region of
low productivity (USACE/SFWMD 2011-TN1038). The addition of canals that discharge into
Biscayne Bay has increased freshwater flows into the bay but at discrete locations rather than
as widespread sheet flow.

Stalker et al. (2009-TN124) used isotope tracer analysis to estimate the fraction of freshwater
inflows from available sources using monthly samples collected from 2004 to 2006. They found
the respective bay-wide percentages of canal, precipitation, and groundwater input to Biscayne
Bay to be 37 percent, 53 percent, and 10 percent during the wet season and 40 percent, 55
percent, and 5 percent during the dry season. The largest groundwater fractions were found at
stations near the western coastline of Biscayne Bay, but overall freshwater groundwater inflows
accounted for less than 2 percent of the total input of marine waters and freshwaters (Stalker et
al. 2009-TN124). Drainage canal inflows accounted for the greatest variability of salinity in the
western areas of Biscayne Bay of the three freshwater sources, while precipitation accounted
for the greatest salinity variation in the eastern portion of Biscayne Bay (Stalker et al. 2009-
TN124). The review team’s examination of Stalker et al.’s Figure 7 (Stalker et al. 2009-TN124)
indicates that the areal extent of groundwater influence on salinity variation in the western
portion of Biscayne Bay was greatest during the wet season.

The CERP-related restoration plans for the Biscayne Bay System are summarized in the
Environmental Impact Statement (EIS) Regional Hydrologic System subsection of the Final
Integrated Project Implementation Report and EIS (USACE/SFWMD 2011-TN1038). The
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restoration plan for Biscayne Bay uses a phased approach. Phase 1 encompasses 3,761 ac in
three hydrologically distinct regions. The three regions include the following:

¢ Deering Estate — construction of a freshwater wetland and delivery of freshwater to the
coastal wetlands via the Cutler Drain Canal

o Cutler Wetlands — conveyance of freshwater via a lined canal to a spreader canal in a
saltwater wetlands

¢ L-31 East Flow Way — isolation of the L-31E Canal from the major discharge canals and
allowing freshwater flow through the L-31E Levee into saltwater marsh. Pump stations and
culverts are to be added to facilitate freshwater discharges.

A fourth region included in the overall restoration plan is the Model Lands west of Turkey Point
site, but it is not part of the Phase 1 effort.

Phase 1 is anticipated to divert 59 percent of the freshwater discharges from the current direct
discharges to Biscayne Bay and add them to the freshwater and saltwater wetlands along the
coast (USACE/SFWMD 2011-TN1038). The Phase | effort is expected to also reduce nitrogen
and phosphorus loading to Biscayne Bay by 50 percent (USACE/SFWMD 2011-TN1038).

Bellmund (2011-TN1317) presents the results of a salinity study of Biscayne Bay through 2008
from 34 stations largely found in the western portion of the bay. Several surface-water sampling
stations are near Turkey Point site, and the review team used the measurements to examine
salinity variability under the existing conditions. Bellmund (2011-TN1317) designates the
months of June through October as the wet season and November through May as the dry
season; the review team used these same periods to define wet and dry seasons.

To analyze the salinity results, the review team considered several factors: average ocean
salinity, evaporative losses, and freshwater inflows. Average ocean salinity provides the
baseline around which salinities vary. Evaporation varies seasonally; the highest rates of
evaporation occur during the summer (the wet season), which tends to increase salinity.
Freshwater inflows (canal discharges and precipitation) vary seasonally; the highest rates occur
in the summer to early fall (wet season), which tends to decrease the salinity. The review team
analysis considered available measurements at four stations near Turkey Point site

(Figure 2-14). These samples were collected from the bottom of the water column.

The salinity time series (at 15-minute intervals) for these stations are shown in Figure 2-15.
Salinities vary seasonally with the wet and dry season due to freshwater inflows and
evaporation. The lowest salinities typically appear in late summer through the end of the
calendar year, while the highest salinities occur in spring to early summer, which corresponds
with the generally accepted dry period of November through May. The seasonal range is
greater for the nearshore stations than for the mid-bay stations. A statistical summary of the
salinity data for the nearshore stations (BISCA6 and BBCW10) and the mid-bay stations
(BISC12 and BISC18) is provided in Table 2-8. The nearshore stations have larger ranges and
standard deviations than the mid-bay stations (Table 2-8), indicating higher salinity variability at
the nearshore stations. The minimum salinities at the nearshore stations are less than 10 psu,
while the minimum salinities at the mid-bay stations are just below 20 psu. The maximum
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Figure 2-15. Salinity Time Series from 2005 through 2012 for the Four Stations near the
Turkey Point Site (Bellmund 2012-TN4118)
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Table 2-8. Summary Statistics of Salinity at the Four Measurement Stations near the
Turkey Point Site

Standard
Number of Mean Deviation Minimum Median Maximum
Station Sample (psu) (psu) (psu) (psu) (psu)
Nearshore North 86,371 30.2 7.6 4.0 30.1 494
Midbay North 232,583 32.1 4.0 17.9 32.0 445
Nearshore South 44,233 31.1 7.7 8.2 31.6 46.1
Midbay South 226,683 33.1 4.1 18.3 33.5 449

psu = practical salinity units

salinities at the nearshore stations are between 45 and 50 psu, while the mid-bay stations have
maximum salinities just below 45 psu. The nearshore stations have a larger range and
standard deviation because they are influenced by freshwater inflows and evaporation in the
nearshore (evaporation from a smaller depth and volume increases the salinity more than

evaporation from a greater depth).
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Local (Site) Hydrologic System

Local drainage areas include the proposed Units 6 and 7 plant area, the RWTF, and the
facilities for the radial collector wells. In addition, natural hydrologic features that are near the
Turkey Point site include the Model Lands to the west and south and the immediate coastal
areas of Biscayne Bay to the east. Another important local hydrologic feature is the

cooling canals, which have a water-surface area of 4,370 ac south of the Turkey Point site
(Figure 2-2). The cooling canals are part of the 5,900 ac IWF; they are not considered a natural
waterbody and are not subject to State and Federal (Environmental Protection Agency) water-
quality standards. Releases of industrial wastewater to the IWF and eventual infiltration into
groundwater are authorized by State Industrial Wastewater Facility Permit No. FLO001562

(FPL 2014-TN4058).

Site Drainage

To estimate a water budget for the environmental review, the review team estimated average
and maximum annual runoff from the facilities of proposed Units 6 and 7 using the areas
reported in FPL’s stormwater management plan (FPL 2011-TN303). Within the 507 ac Units 6
and 7 project area, the sub-basin areas considered by FPL (2011-TN303) for the existing
condition include the following (Figure 2-16):

¢ Units 6 and 7 power block including the area of the proposed makeup-water reservoir (198.3
ac) and laydown areas (46.0 ac west of the plant site across the west-return canal of the
cooling-canal system [CCS]). Both the plant area and laydown areas drain into the IWF.

e The proposed locations for east and west administration and training buildings and parking
area (31.8 ac). There is currently no stormwater discharge from these areas because they
are surrounded by berms, and stormwater is retained within the berms and infiltrates into the
ground.

o The proposed location for the RWTF (43.5 ac) is west-northwest of the plant area. The
location currently is undeveloped with drainage to the surrounding wetlands.

The review team located the nearest continuous precipitation gage at Homestead General
Aviation (Coop ID 084095) (NOAA 2012-TN1316), which is about 15 mi northwest of the site.
The review team estimated an average annual precipitation of 57.10 in. and maximum annual
precipitation of 71.53 in. during the period from 2001 through 2010. USDA (2012-TN1314)
reports that the soil type at the proposed RWTF location, from which stormwater discharge is
anticipated to discharge to the local area, is largely Pennsuco marl with some Terra Ceia muck.
Both of these soil types are described as being poorly drained, having water tables very near
(within 6 in.) or at the surface, and being subject to frequent flooding. Because the water table
is so close to the surface the soil has almost no capability to absorb precipitation. Hence, the
review team conservatively assumed 100 percent of precipitation runs off the areas. As stated
above, the proposed locations for east and west administration and training buildings and
parking area are enclosed by berms, but for the other areas, the review team again
conservatively assumed that all precipitation runs off because of the shallow water table. Using
the average precipitation rate and conservatively assuming 100 percent runoff with no losses to
groundwater or evaporation, the review team computed the annual average runoff from the
proposed RWTF area to be approximately 207 ac-ft (Table 2-9), which discharges to its
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Figure 2-16. Site Drainage Sub-Basins for the Existing Condition (FPL 2011-TN303)
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Table 2-9. The Review Team Estimates of Average and Maximum Annual Runoff under
the Existing Condition from Sub-Basins on FPL Property at the Turkey Point

Site
Area Average Annual Maximum Annual
Sub-Basin (ac) Runoff (ac-ft)@ Runoff (ac-ft)®
Units 6 and 7 Power Block and Laydown Areas 2443 1,163 1,456
Proposed Admin Buildings and Parking Areas 31.8 No Runoff© No Runoff©
Subtotal 276.1 1,163 1,456
Proposed RWTF 43.5 207 259
Total 319.6 1,307 1,715

(a) Based on review-team-computed runoff for 2001 through 2010. Assumes 100 percent runoff from the average
annual rainfall for the period.

(b) Assumes 100 percent runoff from the maximum annual rainfall for the period.

(c) Area is surrounded by berms so there is no surface drainage (FPL 2014-TN4058)

surrounding wetland area. With maximum annual precipitation, the review team computed the
maximum annual runoff to be 259 ac-ft from the proposed RWTF area. For the combined Units
6 and 7 power block and laydown areas, which drain into the IWF, the review team computed
the annual average runoff to be 1,163 ac-ft and the maximum annual runoff to be 1,456 ac-ft.
Because the proposed locations of the east and west administration and training buildings and
parking area are enclosed by berms, they do not drain to the Biscayne Bay or the IWF but
infiltrate into the surficial aquifer.

Nearby Hydrologic Features

The natural surface-water hydrologic systems near the Turkey Point site include the Model
Lands to the west (which function as wetlands) and the nearshore of Biscayne Bay to the east.
The Model Lands include FPL’s 13,367 ac South Dade Mitigation Bank (USACE/SFWMD 2011-
TN1330). At present, the Model Lands are hydrologically isolated from Everglades’s flows due
the presence of roads and drainage canals (USACE/SFWMD 2011-TN1330). Currently, the
area is composed of wetlands that can experience extreme hydroperiod events (periods without
inundation) (USACE/SFWMD 2011-TN1330). Biscayne Bay to the east is a shallow saline
estuary in a limestone depression (USACE/SFWMD 2011-TN1038). The Biscayne Bay coast
near the Turkey Point site is lined by mangrove wetlands, particularly north of the site
(USACE/SFWMD 2011-TN1038). An existing barge-turning basin was dredged from the
shoreline of the Turkey Point site in 1979 to provide for oil and equipment delivery (FPL 2014-
TN4058) to the existing site.

Industrial Wastewater Facility

Biscayne Bay is the most important and most visible natural hydrologic feature in the vicinity of
the proposed site and the IWF is by far the most important and most visible anthropogenic

feature in the vicinity of the proposed site. The IWF covers an area running approximately 5 mi
along the Biscayne Bay shoreline and covering an area of about 5,900 ac (FPL 2014-TN4058).

The initial cooling system design for the existing power-generation facilities at the Turkey Point
site was a once-through design that withdrew water from and discharged water to the Biscayne
Bay through intake and discharge structures. In a consent decree entered in 1971 by the
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Federal District Court for the Southern District of Florida (United States of America v. Florida
Power & Light Company 1971-TN4726), FPL built the IWF and substituted it for the original
once-through cooling system. The decree included a requirement that all cooling water used at
the Turkey Point facilities must be discharged into a closed-cycle cooling canal system and,
except in limited circumstances, all discharges from the cooling system into Biscayne Bay be
stopped. The IWF does not rely on intake and discharge structures with a direct connection to
the Biscayne Bay.

The IWF is a closed-cycle cooling system, but is not a closed hydrologic system. Instead of
rejecting heat to nearby waterbodies, the IWF closed-cycle cooling system was designed to
reject waste heat to the atmosphere. Heat exchange to the atmosphere occurs through a
variety of processes including evaporation. Evaporation results in an overall net loss of water in
the cooling canals. However, water from the cooling canals also infiltrates the underlying
Biscayne aquifer in some areas (FPL 2012-TN3439).

The design of the IWF uses gravity to force the cooling water to follow a long and slow trajectory
through a series of parallel canals from where the heated water leaves plants to where it returns
to the plant after having lost heat to the atmosphere. Pumping the water from the return side of
the IWF closest to Biscayne Bay to a higher elevation on the inland side of the existing units
causes the water to circulate.

The water in the IWF is designed to circulate from north to south and then return from the south
to the north along the east side of the IWF cooling canals. During normal operation of the
existing nuclear power Units 3 and 4, this results in lower overall water surfaces along the
eastern berm with the lowest water surface at the north end along the eastern berm because of
the drawdown created by the existing plant cooling-water intake (FPL 2015-TN4502).

Evaporation from the IWF causes freshwater to enter the atmosphere causing the concentration
of remaining solutes in the IWF to increase proportionally. Salinity in the IWF can exceed the
typical value of ocean salinity by a factor of two or more. The increase in salinity results in an
increase in the density of the water in the cooling canals (FPL 2012-TN3439).

The temperature of the water discharged from the existing plant’s cooling systems is elevated
by the rejected heat. The increase in temperature results in a slight decrease in density of the
water in the cooling canals. However, density increase associated with the increase in salinity
dominates. The water in the IWF cooling canals is more dense than either seawater or
freshwater.

The normal operation of the existing nuclear power Units 3 and 4, results in the release of
tritium to the IWF. Unlike other constituents in the water (e.g., salt), evaporation results in
tritium being released to the atmosphere. Radioactive decay also reduces tritium
concentrations so that they do not continue to build up in the cooling canals.

The water quality in the canals varies inter-annually and intra-annually in response to plant
operation and meteorological conditions. Rainfall will cause the salinity in the canals to
decrease. Evaporation from induced evaporation and hot, dry meteorological conditions will
cause salinity to increase over time. Temperatures in the cooling canal will decrease during the
winter (FPL 2012-TN3439).
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The construction of the IWF and the canals outside the IWF has prevented freshwater sheet
flow from inland areas from reaching Biscayne Bay adjacent the cooling canals. Given the vast
extent of the canals this has likely further increased the hypersalinity in poorly mixed shallow
coastal areas subject to natural evaporation, although, the exact magnitude of this alteration is
unknown.

While the IWF is appropriately called a closed-cycle cooling system, this does not mean it is a
closed hydrologic system. The unlined canals allow the water in the IWF to exchange with
adjacent surface waterbodies and groundwater aquifers beneath the site. The rates of water
exchange are determined by the potentiometric head gradients between the various
waterbodies. These potentiometric head gradients change spatially and temporally (FPL 2012-
TN3439).

Water can seep through the unlined berms surrounding the IWF. Based on the potentiometric
gradient at a given time, water can move either into or out of the IWF from the adjacent
waterbodies. Given the length of the berms and the proximity to waterbodies, seepage through
the western berm into the interceptor ditch and eastern berm into Biscayne Bay are the largest
and most significant exchanges.

The interceptor ditch was installed to create a hydraulic barrier outside the western berm to
prevent migration of hypersaline seepage westward. Water seeping into the interceptor ditch is
pumped back into the IWF (FPL 2014-TN4058).

The potentiometric gradient along the eastern berm is controlled by the tidal elevation in
Biscayne Bay, the water-surface elevation in the IWF along the eastern berm, and the density of
the water in the IWF. During low tide conditions the potentiometric gradient could cause water
to seep from the IWF into Biscayne Bay along the entire length of the eastern berm. During
high tide conditions the potentiometric gradient could cause water to seep into the IWF from
Biscayne Bay along the entire length of the eastern berm. Since water-surface elevation in the
cooling canals decreases from south to north along the eastern berm during operation, there will
be times when water may seep out of the IWF at the south end of the berm and into the IWF at
the north end of the berm. Actual seepage will be attenuated by the tidal cycle relative to the
travel time through the berm. The volume of the IWF and this attenuation masks any response
between the IWF and Biscayne Bay to daily tidal fluctuations. The review team does
acknowledge that some degree of hydraulic connection related to the tidal cycle exists.

Water from the IWF also can move into and out of the aquifer beneath the IWF. The downward
movement of water is impelled by the increased density because of the elevated salinity of the
water in the IWF. Observations of water quality beneath the IWF suggest a hypersaline plume
extending down to the base of the Biscayne aquifer that may increase in size because of the
continued presence of hypersaline water in the IWF. While the overall general movement is
from the IWF downward, during certain conditions water from the aquifer can also move
upward. High potentiometric heads in the regional groundwater system possibly associated
with high tides and wet conditions can cause water from the aquifers to move back up into the
IWF (FPL 2012-TN3439).
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Change in IWF Condition in Summer of 2014

During the summer of 2014, between the time that the review team completed most of the
writing on the draft EIS and early 2015, when the draft EIS was published, the IWF experienced
record high salinity and temperature levels and algae abundance. These algae, salinity
concentrations, and temperature levels were significantly outside the range observed over the
entire history of the cooling canals and were outside the IWF conditions discussed above in the
draft EIS (NRC 2015-TN4444). FPL implemented measures approved by FDEP to mitigate the
record high salinity, temperature, and algae abundance in the IWF. FPL has proposed further
mitigation measures to address these conditions. Because of the timing of the implementation
and proposal of these mitigations measures, the review team did not consider any of the
mitigation measures directed to these conditions in the draft EIS. Inasmuch as the cooling
canals and Biscayne aquifer are part of the affected environment of the proposed action, the
review team determined that an updated discussion of this portion of the affected environment
was warranted. This section provides this update.

The review team observed that during the summer of 2014, the canal water was clear enough
for the staff to make out details on the bottoms of the canals and to see schools of fish in the
water, but abruptly changed to being fully opaque. FPL reported algae counts historically at
50,000 cell/ml had increased in the summer of 2014 to as high as 1,800,000 cell/ml.

In October 2014, the review team conducted a supplemental site audit (NRC 2014-TN4115) to
determine if the changes in the IWF operation made during the summer of 2014 would alter
conclusions drawn in the draft EIS (NRC 2015-TN4444). In January 2016, the review team
conducted another supplemental site audit to determine if the actions, including mitigation
measures, proposed in response to the Administrative Order (FDEP 2014-TN4144) and the
Consent Agreement (Miami Dade County v. Florida Power & Light 2015-TN4505) would alter
conclusions drawn in the draft EIS (NRC 2015-TN4444). Information obtained during these
audits was considered in assessing the impacts described in this EIS.

Until the spring of 2014, the temperature and salinity in the IWF at the intake to Units 1, 2, 3,
and 4, where the temperatures are the lowest in the canals at any specific time, had typically
remained below 92°F and 70 psu, respectively. Beginning in spring 2013 the canals began to
experience higher than average temperatures and increasing salinities. The temperature at the
intake to Units 1, 2, 3, and 4 exceeded 100°F for brief periods of time. However, as shown in
Figure 2-17 and Figure 2-18, the temperature at the discharge to Units 1, 2, 3, and 4, where the
temperatures are the highest, exhibits a persistent period of higher than average temperatures
for the period from the spring of 2013 through the summer of 2014 with a maximum temperature
in excess of 115°F. Salinity during this period shows a steady increase eventually exceeding
100 psu by the summer of 2014

In response to the increase in temperature observed in the canals, FPL requested permission
from the State of Florida in June 2014 to add water to the cooling canals from onsite wells to
help reduce the temperature of water in the canals (FPL 2014-TN4565). FPL received approval
for this action from the State on June 27, 2014 (FDEP 2014-TN4144). From September 2014
through September 2015, FPL pumped over 6,000 million gallons from the Biscayne aquifer and
over 800 million gallons from the Upper Floridan aquifer into the IWF.
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TPSWCCS-1B Temperature August 27, 2010 to June 2014

(Graph displays daily i p e calculated from Uprate automated monitoring data)
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Figure 2-17. Temperature in Cooling Canals
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Figure 2-18. Salinity (Specific Conductance) in Cooling Canals

In July 2014, FPL began chemical treatment of the cooling canals to control algae in the waters
of the CCS. FPL reported that while algae concentrations declined, the temperature in the IWF
remained elevated.

In August of 2014, FPL requested permission from the SFWMD to divert water from the L-31E
Canal to aid in salinity reduction within the cooling canals. The SFWMD approved FPL'’s
request on August, 28 2014. From September 2014 through October 2015 FPL pumped about
3,000 million gallons from the L-31E Canal into the IWF.

Subsequent to these additions of about 10,000 million gallons, the IWF had a large rainfall event
that refreshened the canals. For reference, 12 inches of rainfall over the surface of the IWF
results in an addition of 1,700 million gallons in the IWF. In response to these additions of
water, the IWF water temperatures and salinities returned to pre-summer 2014 levels. The
algae level in the canals and the biological function of the canals, however, has remained
substantially altered.
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In December 2014, the FDEP issued an Administrative Order (FDEP 2014-TN4144) requiring
FPL to submit to the FDEP a salinity management plan to describe how FPL would reduce and
maintain the average annual salinity in the CCS at or below 34 psu. The proposed plan
includes the addition of water from the L-31E Canal in the near term and water from the Upper
Floridan aquifer in the long term to the CCS to achieve the objective of the Order (this
information is from the 2015 Consent Agreement [Miami Dade County v. Florida Power &

Light 2015-TN4505]).

In addition to these actions, on October 2, 2015 Miami-Dade County issued a Notice of Violation
to FPL indicating that groundwater originating from the CCS exceeded the allowable chlorinity
limit (19,000 mg/L) beyond the boundaries of the FPL property (Miami-Dade County 2015-
TN4575). In response to this Notice of Violation, FPL and the County entered into a Consent
Agreement on October 6, 2015 (Miami Dade County v. Florida Power & Light 2015-TN4505).
The Consent Agreement, identified the steps FPL will take to remediate the hypersaline plume
in groundwater such that groundwater with a chlorinity greater than 19,000 mg/L would be
limited to the area within the FPL property boundary. FPL proposes to install remediation wells
to withdraw hypersaline groundwater. The water will be disposed of through an existing
underground injection control well that is completed in the Boulder Zone. The amount of water
removed from the hypersaline plume to implement this remediation will range up to 12 Mgd.

The review team considered the report prepared by Dr. David A. Chin of the University of Miami
(Chin 2016-TN4529) for the Miami-Dade County Department of Environmental Resource
Management and the subsequent comments on the report provided by FPL (2016-TN4530). Dr.
Chin developed a water and energy balance model for the IWF. The review team analyzed the
Chin report and the associated FPL response and determined that it did not alter our
understanding of the IWF behavior.

Uprate Monitoring Plan

In connection with the amendment of the Units 3 and 4 licenses to allow an increase in each
unit's maximum power (called a “power uprate”) the FDEP, the SWFMD, Miami-Dade County,
and FPL developed a monitoring plan in 2009 that requires the collection of groundwater,
surface water, meteorological, flow, and ecological data in and around the plant to assess Pre-
uprate and Post-uprate conditions in, around, and beneath the IWF (FPL 2016-TN4615).
Monitoring conducted under this program has shown that water from the cooling canals is
entering Biscayne Bay via the groundwater pathway. Miami-Dade County reported tritium
concentrations of over 4,000 pCi/L in samples collected at the bottom of the bay adjacent to the
cooling canals (Miami-Dade County 2016-TN4510). The sampling site is located in a deep
excavation in the bay bottom that was once part of a canal that is now isolated from the CCS.
While the County measurement is well below the EPA drinking water standard of 20,000 pCi/L,
the observed concentrations confirm the review team’s conceptual model that the IWF is
hydraulicly connected to the Biscayne Bay via the groundwater pathway. Recent additions of
water to reduce the salinity in the CCS and the related increases in water level in the CCS, as
well as above average rainfall, increased the force impelling water to move from the CCS
toward the bay. Although the 4,000 pCi/L value was identified on or about December 28, 2015,
the monitoring station was relocated nearer the IWF (Miami-Dade County 2016-TN4510), and

NUREG-2176 2-46 October 2016



Affected Environment

periods of high water-surface levels in the CCS have also happened in the past, and therefore
the review team cannot presume that the elevated tritium level is just a recent occurrence.

On June 20, 2016 FPL and FDEP signed a Consent Order that supercedes the Administrative
Order of December 2014. It includes many of the provisions of the Administrative Order and the
2014 Consent Agreement for reducing salinity in the CCS and remediating the hypersaline
plume beneath the canals. In addition, the 2016 Consent Order requires FPL to perform
restoration projects on Turtle Point Canal and the Barge Basin to “prevent releases of
groundwater from the CCS to surface waters connected to Biscayne Bay that result in
exceedances of surface-water quality standards in Biscayne Bay” (FDEP 2016-TN4625).

2.3.1.2  Groundwater Hydrology

Groundwater aquifers in the region and the vicinity of the Turkey Point site are described in
Section 2.3 of the ER (FPL 2014-TN4058). Additional information about the site groundwater
and geology is also provided in Sections 2.4.12 and 2.5 of the FSAR (FPL 2015-TN4502).
Geohydrologic descriptions provided in these documents are consistent with regional
descriptions for Southeast Florida provided in the U.S. Geological Survey (USGS) Ground
Water Atlas of the United States, Chapter 6 (Miller 1990-TN550).

The two major aquifer systems found at Turkey Point are the surficial aquifer system and the
deeper Floridan aquifer system. The uppermost surficial aquifer system in the vicinity of Turkey
Point site is called the Biscayne aquifer. Low-permeability confining units separate the
Biscayne aquifer and the underlying Floridan aquifer system and limit exchange of groundwater
between these aquifer systems (Miller 1990-TN550). Figure 2-19 shows the sequence of
aquifer systems and their relative depths and thicknesses at the site. The review team compiled
this information based on local site investigations presented in the FSAR (FPL 2015-TN4502),
results from FPL’s exploratory well 1 (EW-1) presented in FPL 2012 (TN1577), and information
from Reese and Richardson (2008-TN3436).

Biscayne Aquifer

The Biscayne aquifer has an area of about 4,000 mi? and underlies nearly all of Dade and
Broward Counties. It varies from 0 ft thick in the south-central part of Florida to more than 240 ft
thick north of Fort Lauderdale (Miller 1990-TN550) and is approximately 80 to 115 ft thick in the
vicinity of the Turkey Point site (FPL 2014-TN4058).

Regionally, the Biscayne aquifer is primarily under unconfined conditions. However,
stratification caused by beds of lower and higher permeability may cause semi-confined or
locally confined conditions (Fish and Stewart 1991-TN1340). At the Turkey Point site, the Miami
Limestone (Miami Oolite) unit of the Biscayne aquifer is overlain by a surficial layer of “organic
muck” described as light to dark gray to pale brown with trace amounts of shell fragments, or as
black to brown with organic fibers (FPL 2014-TN4058). This organic layer was estimated to
vary from 2 to 7 ft thick in the Units 6 and 7 plant area. The water table at the site is found
either in the Miami Limestone or in the overlying organic muck (FPL 2014-TN4058). The bottom
of the Biscayne aquifer is defined by the top of laterally extensive beds of much lower
permeability rock called the Intermediate Confining Unit, which separates it from the underlying
Floridan aquifer system (Reese 1994-TN1439). At the plant site, the Intermediate Confining
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Unit is about 870 ft thick and contains extensive layers of clay-rich sediments within the lower
part of the Tamiami Formation and the underlying Hawthorne Group (Fish and Stewart 1991-
TN1340; FPL 2012-TN1264; FPL 2012-TN1577).

Recharge of the Biscayne aquifer from precipitation occurs primarily during the wet season,
from June to October with minimal recharge during the dry season, from November to May.
However, seepage from freshwater canals usually continues to recharge the aquifer during the
dry season (Fish and Stewart 1991-TN1340).
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Figure 2-19. Geologic Stratigraphy and Major Aquifers beneath the Turkey Point Site
(based on information from FPL 2012-TN1577 and FPL 2015-TN4502)

Before development, including construction of canals to drain inland areas, the wet season
recharge was greater than it is today, and resulted in higher subsurface flows of groundwater into
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Biscayne Bay (Renken et al. 2005-TN110). In a study of groundwater discharge to Biscayne
Bay, Langevin (2001-TN1338) used a regional-scale model to estimate that the average rate of
fresh groundwater discharge to Biscayne Bay for the 10-year period (1989-1998) was about

53 Mgd over a 100 km length of coastline. He estimated that this simulated discharge rate was
about 6 percent of the measured surface-water discharge to Biscayne Bay over the same period,
which compares favorably with the 5 percent estimated by Stalker et al. (2009-TN124). Through
this same modeling effort, Langevin (2003-TN4568) also determined that nearly all of the
groundwater discharge occurs in the northern part of Biscayne Bay with very little occurring
south of the S-123 control structure, which is north of Turkey Point. Discharge of groundwater in
the southern area was small because the low elevation of the water table reduces the hydraulic
gradient toward the coast. This indicates that the freshwater canals are a much larger source of
freshwater flow to Biscayne Bay in this area than is flow from the inland Biscayne aquifer.
Langevin (2003-TN4568) adds that, while the model was well calibrated to groundwater levels
and canal fluxes, it is not calibrated to submarine groundwater discharge, because submarine
discharges of groundwater are difficult to measure. As discussed in Section 2.3.1.1 above,
efforts are under way through the CERP BBCW Project to restore some of the diminished
infiltration into the Biscayne aquifer and the resultant flow of groundwater to Biscayne Bay
(USACE 2010-TN113).

Limited groundwater discharge from the aquifer to Biscayne Bay combined with pumping of
groundwater for irrigation and water supply has caused saltwater to migrate inland (Klein and
Hull 1978-TN1351; Renken et al. 2005-TN110; Prinos et al. 2014-TN4569). Although the EPA
has designated the Biscayne aquifer in this area as a “sole-source aquifer,” saltwater intrusion
to the aquifer along the coast has made the groundwater too salty to meet drinking water
standards over an area from the bay coastline to about 6 to 8 mi inland (Langevin 2001-
TN1338; Renken et al. 2005-TN110) near the Turkey Point site, as illustrated in Figure 2-12.
Migration of hypersaline water from the IWF into the Biscayne aquifer has also contributed to
saltwater intrusion.

Hydraulic Properties of Biscayne Aquifer

The permeable limestones and sandstones forming the Biscayne aquifer are highly
heterogeneous with varying hydraulic properties and may form one or more aquifers separated
by locally confining units. USGS studies indicate that the Biscayne Bay sediments form a dual-
porosity system consisting of (1) unconnected pores and larger vugs (cavities) in the rock matrix;
and (2) connected vugs and solution channels (Cunningham and Sukop 2011-TN1339). These
secondary porosity features can result in a layered system with very high horizontal permeability
and significantly lower vertical permeability. At the Turkey Point site, two relatively thin high-
permeability zones were found during geophysical investigations that included the drilling of 20
groundwater monitoring wells and two deeper geotechnical piezometer boreholes (FPL 2015-
TN4502). Well MW-1 was drilled on the Turkey Point peninsula near the planned location of the
radial collector wells. At this well, an upper high-permeability zone occurred at the base of the
Miami Limestone and in the underlying Key Largo Limestone at a depth of about 25 to 34 ft
below ground surface; and another potential lower high-permeability zone was identified within
the Fort Thompson Formation at a depth of about 66 to 75 ft below ground surface (FPL 2009-
TN1263). However, additional recently drilled boreholes showed that this lower zone of
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increased permeability is not a laterally persistent layer, but consists of more isolated zones at
varying depths below the top of the Fort Thompson Formation (FPL 2009-TN1263).

FPL conducted tests to estimate aquifer hydraulic properties for the Biscayne aquifer. Slug
tests were conducted at several monitoring wells in both the upper and lower portions of the
aquifer. However, the slug test results are not considered valid because of the high hydraulic
conductivity of the aquifer and the effects of the well filter pack, which can limit groundwater flow
into the well in very high-permeability aquifers. In addition to the slug tests, FPL conducted
aquifer performance (pumping) tests at each of the proposed reactor unit locations and on the
Turkey Point peninsula near the planned radial collector well locations.

Results of the pumping tests at proposed reactor locations are described in FPL's FSAR

(FPL 2015-TN4502). At each of the proposed reactor sites, separate pumping tests were
conducted in both a well completed in the upper Biscayne aquifer (Key Largo Limestone) and a
well completed in the lower Biscayne aquifer (Fort Thompson Formation). These completion
zones were chosen to pump water from the identified high-permeability zones. The upper zone
pumping wells were open from about 22 to 45 ft below ground surface. The lower zone
pumping wells were open from 67 to 87 ft at the proposed Unit 6 site, and from 66 to 105 ft
below ground surface at the proposed Unit 7 site. At each reactor site pumping test location,
water-level responses were monitored in four observation well clusters about 10 ft from the
pumped well and two additional observation well clusters about 25 ft from the pumped well.
Each observation well cluster consisted of two or three wells completed at different depths.
Duration of pumping was 24 hours for each test and recovery was monitored for more than

24 hours. Results of these tests indicated averaged horizontal hydraulic conductivity of 9,400 to
12,000 ft/d for the upper interval and 300 to 1,000 ft/d for the lower interval (FPL 2015-TN4502).
Although the pumping test analysis results presented in FPL 2015 (TN4502) may be affected by
the complexity of the groundwater flow system and assumptions of the Hantush leaky-aquitard
analysis technique (Hantush 1967-TN1860), the review team determined that the test results
verify the Biscayne aquifer conceptual model of vertically discrete permeable zones separated
by less permeable rocks, with the highest permeability in the interval from about 22 to 45 ft
below ground surface. Comparison of the results from the different test sites and from different
observation wells at the same site also shows that permeability varies laterally within the
Biscayne aquifer.

The aquifer performance test conducted on the Turkey Point peninsula is described by FPL
(2009-TN1263). The pumping well was open from 22 to 46 ft below ground surface and five
observation wells were completed over approximately the same depth interval at radial
distances from 80 to about 2,600 ft. However, a measurable response was detected at only the
four nearest observation wells, which were within about 2,000 ft of the pumping well. The
longest duration pumping test was 7 days at an average rate of 7,097 gpm. Water-level
responses at the observation wells were consistent with the conceptual model of a “leaky”
aquifer separated from a constant-head water source (Biscayne Bay) by a confining layer.

FPL’s analyses of drawdown at the four observation wells resulted in reported aquifer
transmissivity ranging from 368,000 to about 1,000,000 ft?/d based on a water-level drawdown
versus time analysis method that accounted for leaky aquifer conditions (Hantush 1964-
TN3655). The FPL-calculated transmissivity values appeared to increase with distance from the
pumped well and FPL (2009-TN1263) hypothesized that the increase in hydraulic conductivity
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with distance was related to aquifer heterogeneity. However, the review team determined that
the increase in calculated hydraulic conductivity with distance resulted from the analysis
methodology. The review team’s independent analysis of the drawdown data (described in
Appendix G) was consistent with the aquifer transmissivity of 800,000 ft?/d estimated by FPL
(2009-TN1263) using a distance-drawdown analysis (Cooper and Jacob 1953-TN1508) based
on the drawdown at four observation wells. This resulting calculated transmissivity equates to
an average hydraulic conductivity of 10,000 ft/d for an aquifer thickness of 80 ft.

The confining layer consists of a combination of relatively low-permeability sediment on the bay
floor and the moderately permeable upper portion of the Miami Limestone. The vertical
permeability of the Miami Limestone is typically lower than the horizontal permeability. FPL
estimated the bay floor sediment to have an average vertical hydraulic conductivity of 0.7 ft/d
(FPL 2009-TN1263). The review team’s independent analysis of the aquifer performance test
resulted in an average vertical hydraulic conductivity of 0.6 ft/d for the confining layer above the
Biscayne aquifer.

Groundwater Flow Direction

Regional groundwater flow in both the Biscayne and Upper Floridan aquifers is generally west
to east toward the coast (Miller 1990-TN550). However, local flow direction in the Biscayne
aquifer near the Turkey Point site is affected by tides and canals (Langevin 2001-TN1338).
FPL installed 10 monitoring well pairs (20 wells) in 2008 across the proposed plant area for
measuring groundwater levels. Each pair included a well completed in the Miami
Limestone/Key Largo Limestone at depths ranging from 24 to 28 ft and a well com