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Final Environmental Impact Statement
for Combined License (COL) for Enrico Fermi Unit 3

Lead Agency: U.S. Nuclear Regulatory Commission

Cooperating Agency:  Department of the Army
U.S. Army Corps of Engineers, Detroit District

Contact: Bruce Olson, Project Manager
Environmental Projects Branch 2
Division of New Reactor Licensing
Office of New Reactors
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001
phone: 301-415-3731
e-mail: Bruce.Olson@nrc.gov

Abstract:

This environmental impact statement (EIS) has been prepared in response to an application submitted to
the U.S. Nuclear Regulatory Commission (NRC) by Detroit Edison for a construction permit and operating
license (combined license or COL). The proposed actions related to the Detroit Edison application are
(1) NRC issuance of a COL for a new power reactor unit at the Detroit Edison Enrico Fermi Atomic Power
Plant (Fermi) site in Monroe County, Michigan; and (2) U.S. Army Corps of Engineers (USACE) permit
action to perform certain regulated activities on the site. The USACE is participating with the NRC in
preparing this EIS as a cooperating agency and participates collaboratively on the review team.

This EIS includes the NRC staff's analysis, which considers and weighs the environmental impacts of
constructing and operating a new nuclear unit at the Fermi site and at alternative sites, and mitigation
measures available for reducing or avoiding adverse impacts. Based on its analysis, the staff determined
that there are no environmentally preferable or obviously superior sites.

The EIS includes the evaluation, in part, of the proposed action’s impacts on the public interest, including
impacts on waters of the United States pursuant to Section 404 of the Clean Water Act and Section 10 of
the Rivers and Harbors Appropriations Act of 1899. The USACE will decide whether to issue a permit on
the basis of the EIS evaluation of the probable impacts on the public interest, including cumulative impacts,
of Detroit Edison’s proposed activities that are within the USACE scope of analysis; USACE verification of
compliance with the requirements of USACE regulations and the Clean Water Act Section 404(b)(1)
Guidelines; and any supplemental information, evaluations, or verifications that may be outside the NRC’s
scope of analysis and not included in this EIS, but are required by the USACE to support its permit
decision.

After considering the environmental aspects of the proposed action, the staff's recommendation to the
Commission is that the COL be issued as proposed.® This recommendation is based on (1) the
application, including the Environmental Report (ER) submitted by Detroit Edison; (2) consultation with
Federal, State, Tribal, and local agencies; (3) the staff’'s independent review; (4) the staff's consideration
of comments related to the environmental review that were received during the public scoping process

(a) As directed by the Commission in CLI-12-16, the NRC will not issue the COL prior to completion of
the ongoing rulemaking to update the Waste Confidence Decision and Rule (see Section 6.1.6 of this
EIS).
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and on the draft EIS; and (5) the assessments summarized in this EIS, including the potential mitigation
measures identified in the ER and this EIS. The USACE permit decision would be made following

issuance of this final EIS and completion of its permit application review process and permit decision
documentation.
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Executive Summary

By letter dated September 18, 2008, the U.S. Nuclear Regulatory Commission (NRC or the
Commission) received an application from Detroit Edison Company (Detroit Edison) for a
combined license (COL) for a new power reactor unit, the Enrico Fermi Unit 3 (Fermi 3), at the
Detroit Edison Enrico Fermi Atomic Power Plant (Fermi) site in Monroe County, Michigan.

The proposed actions related to the Fermi 3 application are (1) NRC issuance of COLs for
construction and operation of a new nuclear unit at the Fermi site and (2) U.S. Army Corps of
Engineers (USACE) permit action pursuant to Section 404 of the Federal Water Pollution
Control Act, as amended (33 USC 1251, et seq.) (Clean Water Act), and Section 10 of the
Rivers and Harbors Appropriation Act of 1899 (33 USC 403 et seq.) (Rivers and Harbors Act of
1899) to perform certain regulated activities associated with the Fermi 3 project, within the
USACE jurisdiction and scope of analysis. The USACE is participating with the NRC in
preparing this environmental impact statement (EIS) as a cooperating agency and participates
collaboratively on the review team. The reactor specified in the application is an Economic
Simplified Boiling Water Reactor (ESBWR) designed by GE-Hitachi Nuclear Energy Americas,
LLC (GEH). The GEH design was approved by the NRC in March 2011. The final design
approval was published in the Federal Register on March 16, 2011 (76 FR 14437).

The NRC staff completed its safety review of the ESBWR design on March 9, 2011 and issued
a final safety evaluation report (FSER, Agencywide Documents Access and Management
System [ADAMS] accession number ML103470210). The NRC staff also issued a standard
design approval (SDA) via letter to GE Hitachi Nuclear Energy on March 9, 2011 (ADAMS
accession number ML110540310). This SDA signified that the NRC staff reviewed the design
and found the design met all applicable regulations.

In parallel with the SDA, the NRC staff began preparing a rulemaking to certify the design
approved in the SDA. Based on the completion of its safety review, the NRC published a
proposed rule on March 24, 2011 (77 FR 16549) that would certify the ESBWR design in
Appendix E to 10 CFR Part 52.

In late 2011, while the NRC staff was preparing the final rule, issues were identified with the
ESBWR steam dryer, which is a non-safety component. These issues called into question
certain conclusions in the staff's safety review under the SDA. Resolution of these issues
requires additional analyses by the applicant and review by the NRC staff in order for the NRC
staff to conclude the design is acceptable for certification. The design certification rulemaking
process is delayed pending resolution of these issues. If the additional analyses resolve the
issues, certification, via publication of a final rule, is expected to be completed in 2013.
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Section 102 of the National Environmental Policy Act of 1969, as amended (NEPA)

(42 USC 4321 et seq.), directs that an EIS be prepared for major Federal actions that
significantly affect the quality of the human environment. The NRC has implemented

Section 102 of NEPA in Title 10 of the Code of Federal Regulations (CFR), Part 51. Further, in
10 CFR 51.20, the NRC has determined that the issuance of a COL under 10 CFR Part 52 is an
action that requires an EIS.

The purpose of Detroit Edison’s requested NRC action — issuance of the COL — is to obtain a
license to construct and operate a new nuclear unit. This license is necessary but not sufficient
for construction and operation of the unit. A COL applicant must obtain and maintain the
necessary permits from other Federal, State, Tribal, and local agencies and permitting
authorities. Therefore, the purpose of the NRC’s environmental review of the Detroit Edison
application is to determine if a new nuclear power plant of the proposed design can be
constructed and operated at the Fermi site without unacceptable adverse impacts on the human
environment. The objective of Detroit Edison’s anticipated request for USACE action would be
to obtain a decision on a permit application proposing structures and/or work in, over, or under
navigable waters and/or the discharge of dredged or fill material into waters of the

United States, including jurisdictional wetlands. Upon acceptance of the Detroit Edison
application, the NRC began the environmental review process described in 10 CFR Part 51 by
publishing in the Federal Register (FR) a Notice of Intent (73 FR 75142) to prepare an EIS and
conduct scoping. On January 14, 2009, the NRC held two scoping meetings in Monroe,
Michigan, to obtain public input on the scope of the environmental review. To gather
information and to become familiar with the sites and their environs, the NRC and its
contractors, Argonne National Laboratory, Energy Research, Inc., and Ecology and
Environment, Inc., visited the Fermi site in February 2009 and the four alternative sites, Belle
River/St. Clair, Greenwood Energy Center, and two greenfield sites (Petersburg and South
Britton sites) in January 2009.

During the Fermi site visit, the NRC staff, its contractors, and the USACE staff met with Detroit
Edison staff, public officials, and the public. The NRC staff reviewed the comments received
during the scoping process and contacted Federal, State, Tribal, regional, and local agencies to
solicit comments. Included in this EIS are (1) the results of the review team’s analyses, which
consider and weigh the environmental effects of the proposed action (i.e., issuance of the COL)
and of building and operating a new nuclear unit at the Fermi site; (2) mitigation measures for
reducing or avoiding adverse effects; (3) the environmental impacts of alternatives to the
proposed action; and (4) the staff's recommendation regarding the proposed action.

To guide its assessment of the environmental impacts of a 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). Table B-1 of 10 CFR Part 51, Subpart A,
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Appendix B, provides the following definitions of the three significance levels — 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.

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.

Mitigation measures were considered for each resource category and are discussed in the
appropriate sections of the EIS.

In preparing this EIS, the NRC staff and USACE staff reviewed the application, including the
Environmental Report (ER) submitted by Detroit Edison; consulted with Federal, State, Tribal,
and local agencies; and followed the guidance set forth in NUREG-1555, Environmental
Standard Review Plan. In addition, the NRC staff considered the public comments related to
the environmental review received during the scoping process. Comments within the scope of
the environmental review are included in Appendix D of this EIS.

A 75-day comment period began on October 28, 2011, when the U.S. Environmental Protection
Agency (EPA) issued a FR Notice of Availability (76 FR 66925) of the draft EIS to allow
members of the public to comment on the results of the environmental review. Two public
meetings were held on December 15, 2011, at Monroe County Community College, in Monroe,
Michigan. During these public meetings, the review team described the results of the NRC
environmental review, answered questions related to the review, and provided members of the
public with information to assist them in formulating their comments. The comment period for
the draft EIS ended January 11, 2012. Comments on the draft EIS and the staff's responses
are provided in Appendix E of this EIS.

The USACE issued LRE-2008-00443-1-S11 public notice for a 30-day review on December 23,
2011, describing the proposed USACE-regulated activities associated with the Fermi 3 project;
proposed water of the United States avoidance and minimization plan and conceptual mitigation
strategy; and USACE preliminary assessment of certain impacts. The purpose of the public
notice was to solicit comments from the public; Federal, State, and local agencies and officials;
Indian Tribes; and other interested parties in order to consider and evaluate the impacts of
regulated activities within the USACE scope of analysis that are associated with the Fermi 3
project. The comments received during the public comment period are under review by
USACE.
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The NRC staff's recommendation to the Commission related to the environmental aspects of the

proposed action is that the COL be issued as requested.® This recommendation is based on

(1) the application, including the ER submitted by Detroit Edison and the applicant’s

supplemental letters and responses to the staff's Requests for Additional Information;

(2) consultation with other Federal, State, Tribal, and local agencies; (3) the staff’s independent

review; (4) the staff’'s consideration of public comments related to the environmental review that
| were received during the scoping process and on the draft EIS; and (5) the assessments
summarized in this EIS, including the potential mitigation measures identified in the ER and this
EIS. The USACE will base its evaluation of Detroit Edison’s permit application on items (1), (2),
(4), and (5) listed above; USACE consideration of public comments received in response to the
USACE public notice; the requirements of USACE regulations and the Clean Water Act
Section 404(b)(1) Guidelines; and the USACE public interest review. The USACE’s permit
decision will be based, in part, on this EIS and will be made after issuance of the final EIS and
completion of its permit application review and decision-making process.

The NRC staff’s evaluation of the site safety and emergency preparedness aspects of the
proposed action will be addressed in the NRC’s Safety Evaluation Report anticipated to be
published in the future.

(a) As directed by the Commission in CLI-12-16, NRC will not issue the COL prior to completion of the
ongoing rulemaking to update the Waste Confidence Decision and Rule (see Section 6.1.6 of this
EIS).
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Abbreviations/Acronyms

dispersion values
degree(s) Fahrenheit

advanced boiling water reactor

acre(s)

alternating current

Advisory Council on Historic Preservation
Agencywide Documents Access and Management System
ancillary diesel generator

average daily traffic

Atomic Energy Commission

Auxiliary Heat Sink

as low as reasonably achievable
American National Standards Institute
area of potential effects

Air Quality Control Region

Argonne National Laboratory
aboveground storage tank

Atomic Safety and Licensing Board
American Wind Energy Association

Biological Assessment

Best Available Control Technology

Bureau of Economic Analysis (U.S. Department of Commerce)
Biological Effects of lonizing Radiation

Bald and Golden Eagle Protection Act of 1940
Bureau of Indian Affairs

basemat internal melt arrest and coolability
best management practice

Becquerel

Becquerel per metric ton uranium

Blue Ribbon Commission

British thermal unit(s)

boiling water reactor

Clean Air Act

compressed air energy storage
Clean Air Interstate Rule
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CCR
CCRG
CCSs
CDC
CDF
CEQ
CER
CFR
cfs

cfu
CH,
CHP
Ci
CIRC
CIS
CN
CNF
(0{0)
CO,
COz-e
COoL
CSAPR
CSP
CSsX
CT
CWA
CWIS
CZMA

DA
dB
dBA
DBA
dbh
DC
DCD
DDT
Detroit Edison
DHS
DNL
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coal combustion residuals

Commonwealth Cultural Resources Group, Inc.
carbon capture and sequestering/sequestration
Centers for Disease Control and Prevention
core damage frequency

Council on Environmental Quality

Capital Expenditure and Recovery

Code of Federal Regulations

cubic feet per second

colony forming units

methane

combined heat and power

curie(s)

Circulating Water System

containment isolation system

Canadian National

Capacity Need Forum (MPSC)

carbon monoxide

carbon dioxide

carbon dioxide-equivalent

combined construction permit and operating license
Cross-State Air Pollution Rate

concentrated solar power

CSX Transportation

combustion turbine

Clean Water Act

Cooling Water Intake Structure

Coastal Zone Management Act

Department of the Army

decibel

A-weighted decibel

design-basis accident

diameter at breast height

direct current

Design Control Document
dichlorodiphenyltrichloroethane
Detroit Edison Company

U.S. Department of Homeland Security
equivalent continuous sound level
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DNR
DOC
DOD
DOE
DOl
DOT
D/Q
DRIWR
DSM
DTW
DWSD

E&E
EAB
EERE
EGS
EIA
EIS
ELF
EMF
EOP
EPA
EPRI
EPT
EPZ
ER
ERI
ESA
ESBWR
ESRP

FAA
FEMA
FERC
Fermi
Fermi 1
Fermi 2
Fermi 3
FES
FIRM
FIS
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Designated Network Resource

U.S. Department of Commerce

U.S. Department of Defense

U.S. Department of Energy

U.S. Department of the Interior
Department of Transportation

deposition factor

Detroit River International Wildlife Refuge
demand-side management

Detroit Metropolitan Wayne County Airport
Detroit Water and Sewerage Department

Ecology and Environment, Inc.

Exclusion Area Boundary

U.S. Department of Energy Office of Energy Efficiency and Renewable Energy
engineered geothermal system

Energy Information Administration
environmental impact statement

extremely low frequency

electromagnetic field

emergency operating procedure

U.S. Environmental Protection Agency

Electric Power Research Institute
Ephemeroptera, Plecoptera, Trichoptera (index)
emergency planning zone

Environmental Report

Energy Research, Inc.

Endangered Species Act of 1973, as amended
Economic Simplified Boiling Water Reactor
Environmental Standard Review Plan

Federal Aviation Administration

Federal Emergency Management Agency
Federal Energy Regulatory Commission
Enrico Fermi Atomic Power Plant

Enrico Fermi Unit 1

Enrico Fermi Unit 2

Enrico Fermi Unit 3

Final Environmental Statement

Flood Insurance Rate Map

Financial Reporting and Analysis
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FP fire pump

fps feet per second

FPS Fire Protection System

FR Federal Register

FSAR Final Safety Analysis Report

FSER Final Safety Evaluation Report

ft foot (feet)

ft/day feet per day

ft3 cubic feet

FTE full-time equivalent

FWS U.S. Fish and Wildlife Service

FY fiscal year

GAF Generation and Fuel

gal gallon

GBq gigabecquerel

GC gas centrifuge

GD gaseous diffusion

GEH General Electric-Hitachi Nuclear Energy Americas, LLC

GEIS Generic Environmental Impact Statement for License Renewal of Nuclear
Plants

GEIS-DECOM Generic Environmental Impact Statement for Decommissioning of Nuclear
Facilities: Supplement 1, Regarding the Decommissioning of Nuclear Power

Reactors
GHG greenhouse gas
GIS geographical information system
GLC Great Lakes Commission
GLENDA Great Lakes Environmental Database
GLOFS Great Lakes Operational Forecast System
GLWC Great Lakes Wind Council
gpd gallon(s) per day
gpm gallon(s) per minute
GWh gigawatt hour(s)
GWP global warming potential
ha hectare
HAP hazardous air pollutant
HCMA Huron-Clinton Metropolitan Authority
HDR hot dry rock
HEPA high-efficiency particulate air
HFC hydrofluorocarbon
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HFE

HLW
HQUSACE
hr

HRSG
HUD
HVAC

IAEA
ICRP
IEEE
IGCC
IGLD 85
IJC
in.
INAC
[0]V]
IPCC
IPCS
IPP
IRP
ISD
ISFSI
ITC

JPA

kg
KiKK
km
km
kv
kw
kWh

2

L9O
LaMP
Ib

Ldn
LEDPA
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hydrofluorinated ether

high-level waste

U.S. Army Corps of Engineers Headquarters

hour(s)

heat recovery steam generator

U.S. Department of Housing and Urban Development
heating, ventilating, and air-conditioning

International Atomic Energy Agency
International Commission on Radiological Protection
Institute of Electrical and Electronics Engineers
integrated gasification combined cycle
International Great Lakes Datum of 1985
International Joint Commission

inch(es)

Indian and Northern Affairs Canada
investor-owned utility

Intergovernmantal Panel on Climate Change
Integrated Plant Computer System
independent power producer

Integrated Resource Plan

Intermediate School District

Independent Spent Fuel Storage Installation
ITC Holdings Corporation

Joint Permit Application

kilogram(s)

Childhood Cancer in the Vicinity of Nuclear Power Plants (German acronym)
kilometer(s)

square kilometer(s)

kilovolt(s)

kilowatt(s)

kilowatt hour(s)

liter(s)

sound level exceeded 90 percent of the time
Lakewide Management Plan

pound(s)

day-night average sound level

least environmentally damaging practicable alternative
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LW
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m
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mGy
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MichCon
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Lake Erie Operational Forecast System
equivalent continuous sound level

Lake Erie Transit

Load Forecasting Adjustment

low-level waste

Loss of Load Expectation

Loss-of-Load Probability

level of service

low population zone

large release frequency

Long-Term Reliability Assessment (NERC)
long wave

light water reactor

microgram(s)

meter(s)

cubic meter(s)

MELCOR Accident Consequence Code System
Migratory Bird Treaty Act of 1918

Monroe County Community College

millicurie

maximum contaminant level; Michigan Compiled Laws
Monroe County Road Commission

Michigan Department of Community Health
mechanical draft cooling tower

Michigan Department of Energy, Labor and Economic Growth
Michigan Department of Environmental Quality
Michigan Department of Natural Resources
Michigan Department of Transportation
Michigan Department of State Police

maximally exposed individual

Michigan Electric Transmission Company
milliGray

million gallons per day

mile(s)

square mile(s)

Michigan Consolidated Gas Company

Midwest Independent System Operator
Massachusetts Institute of Technology
milliliter(s)

million metric tons
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million metric tons of carbon dioxide equivalent
Michigan Natural Features Inventory
month(s)

Memorandum of Agreement
Memorandum of Understanding

mile(s) per hour

Michigan Public Service Commission
milliradian

millirem(s)

Metropolitan Statistical Area

municipal solid waste

metric ton(s) (or tonneJs])

MISO Transmission Expansion Plan
metric ton(s) of uranium

megawatt(s)

megawatt(s) electrical

megawatt(s) thermal

megawatt-day(s)

megawatt-day(s) per metric ton of uranium
megawatt hour(s)

National Ambient Air Quality Standard

Native American Consultation Database

sodium chloride

Native American Graves Protection and Repatriation Act of 1990
National Academy of Sciences

North American Vertical Datum of 1988

National Climate Data Center

National Cancer Institute

National Council on Radiation Protection and Measurements
natural draft cooling tower

Nuclear Energy Institute

National Environmental Policy Act of 1969, as amended
North American Electric Reliability Corporation

National Electrical Safety Code

National Emission Standards for Hazardous Air Pollutants
nitrogen trifluoride

natural gas combined-cycle

National Historic Preservation Act of 1966, as amended
National Institute of Environmental Health Sciences

National Marine Fisheries Service
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noise monitoring location

north-northwest

nitrous oxide

nitrogen dioxide

National Oceanic and Atmospheric Administration
nitrogen oxide

National Pollutant Discharge Elimination System
normal power heat sink

National Park Service

U.S. Nuclear Regulatory Commission

Natural Resources Conservation Service
National Renewable Energy Laboratory

Natural Resources and Environmental Protection Act
National Register of Historic Places

Norfolk Southern

New Source Performance Standard

new source review

Nuclear Training Center

nephelometric turbidity unit

National Wetland Inventory

National Water Information System

National Wildlife Refuge

ozone
Offsite Dose Calculation Manual

Ohio Department of Natural Resources
off-gas system

Occupational Safety and Health Administration

primary amebic meningoencephalitis
personnel access portal

lead

personal computer

polychlorinated biphenyl

picocurie(s) per liter

Plant Cooling Tower Makeup System
palustrine emergent marsh

Pesticide Environmental Stewardship Program
perfluorocarbon

palustrine forested wetland
Planktonic Index of Biotic Integrity
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PSS
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Pollution Incident Prevention Plan

PJM Interconnection

particulate matter

particulate matter with a mean aerodynamic diameter of less than or
equal to 2.5 ym

particulate matter with a mean aerodynamic diameter of less than or
equal to 10 ym

probabilistic risk assessment

Powder River Basin

Prevention of Significant Deterioration

pounds per square inch absolute

Physicians for Social Responsibility

palustrine scrub-shrub wetland

Plant Service Water System

potential to emit

plutonium-239

photovoltaic

pretreated water supply system

Request for Additional Information

Resource Conservation and Recovery Act of 1976, as amended
refuse-derived fuel

Radiation Exposure Information and Reporting System
roentgen equivalent man

radiological environmental monitoring program
Regional Educational Service Agency

ReliabilityFirst Corporation

Rivers and Harbors Appropriation Act of 1899

residual heat removal

Regional Input-Output Modeling System

region of interest

right-of-way

Renewable Portfolio Standard

Remediation and Redevelopment Division

Radiation Safety Information Computational Center
Regional Transmission Organization

Regional Transportation Plan

recreational vehicle

reactor-year
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SCPC
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SDA
SDG
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SHPO
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SRHP
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Seasonal/Annual Cooling Tower Impact
severe accident mitigation alternative

severe accident mitigation design alternative
severe accident management guidelines
station blackout

supercritical pulverized coal

selective catalytic reduction

standard design approval

standby diesel generator

second(s)

Solar Energy Generating System

Southeast Michigan Council of Governments
Safety Evaluation Report

soil erosion and sedimentation control

sulfur hexafluoride

State Historic Preservation Office(r)

sulfur dioxide

sulfur oxides

State-of-the-Art Reactor Consequence Analyses
State Register of Historic Places

Special Report on Renewable Energy Sources and Climate Change Mitigation
system, structure, and component

safe shutdown earthquake ground motion
steam turbine generator

Storage and Retrieval Database

sport-utility vehicle

sievert

solid radioactive waste management system
Stormwater Pollution Prevention Plan
Station Water System

total dissolved solids

total effective dose equivalent

Tribal Historic Preservation Office

Temporary Instruction

Transportation Improvement program

thermoluminescent dosimeter

total maximum daily load

Transportation Routing Analysis Geographic Information System
transuranic
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United States

United States Code

triuranium octoxide (“yellowcake”)
uranium hexafluoride

University of Michigan Transportation Research Institute

uranium dioxide

U.S. Army Corps of Engineers

U.S. Bureau of Labor Statistics

U.S. Census Bureau

U.S. Department of Agriculture

U.S. Global Change Research Program
U.S. Geological Survey

Vehicle Inspection Building
volatile organic compound

World Health Organization
west-northwest

Wolverine Power Supply Cooperative, Inc.

Wind Resource Area
waste-to-energy

wastewater stabilization lagoon
wastewater treatment plant

cubic yard(s)
year(s)
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1.0 Introduction

By letter dated September 18, 2008, the Detroit Edison Company (Detroit Edison) submitted to
the U.S. Nuclear Regulatory Commission (NRC) an application for a combined license (COL) for
Enrico Fermi Unit 3 (Fermi 3) to be located adjacent to the existing Units 1 (Fermi 1) and 2 |
(Fermi 2) on the Detroit Edison Enrico Fermi Atomic Power Plant (Fermi) site. The site

proposed by Detroit Edison for Fermi 3 is located in Monroe County, Michigan, approximately

30 miles (mi) southwest of Detroit, Michigan, and 7 mi from the United States-Canada |
international border. The proposed Fermi 3 and facilities would be completely within the

confines of the current Fermi site, and would be located adjacent to the existing Fermi 2.

Fermi 1, also on the Fermi site, is in the process of being decommissioned.

Detroit Edison is a wholly owned subsidiary of DTE Energy and would be the owner of Fermi 3.
Detroit Edison is the licensed operator of the existing Fermi 2 nuclear power plant and would be
responsible for construction and operation of the proposed project.

The U.S. Army Corps of Engineers (USACE) is participating with the NRC in the preparation of
this environmental impact statement (EIS) as a cooperating agency. As a cooperating agency,
the USACE participates collaboratively with the NRC staff on the review. Throughout this EIS,

the staffs from the NRC and USACE are collectively referred to as the “review team.” The NRC
and USACE staffs focused their review on Revision 4 of the COL application, responses to |
requests for additional information, and supplemental letters. Part 3 of the application contains
Detroit Edison’s Environmental Report (ER) (Detroit Edison 2011a).

The proposed actions related to the Fermi 3 application are (1) NRC issuance of a COL for
construction and operation of a power reactor at the Fermi site in Monroe County, Michigan, and
(2) USACE permit action pursuant to Section 404 of the Federal Water Pollution Control Act, as
amended (33 USC 1251 et seq.) (Clean Water Act) (CWA), and Section 10 of the Rivers and
Harbors Appropriation Act of 1899 (33 USC 403) (RHAA) to perform certain preconstruction
activities, as appropriate to the USACE scope of analysis, on the site.

Detroit Edison initiated coordination with USACE through pre-application and jurisdictional
determination meetings and submitted a Joint Permit Application (for activities associated with
the proposed Fermi 3 project) to USACE on September 9, 2011 (Detroit Edison 2011b).

1.1 Background

A COL is a Commission approval for the construction and operation of one or more nuclear
power facilities. NRC regulations related to COLs are primarily found in Title 10 of the Code of
Federal Regulations (CFR) Part 52, Subpart C.
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Section 102 of the National Environmental Policy Act of 1969, as amended (NEPA)

(42 USC 4321 et seq.), requires the preparation of an EIS for major Federal actions that have
the potential to significantly affect the quality of the human environment. The NRC has
implemented Section 102 of NEPA in 10 CFR Part 51. Further, in 10 CFR 51.20, the NRC has
determined that the issuance of a COL under 10 CFR Part 52 is an action that requires an EIS.

According to 10 CFR 52.80(b), an application for a COL must contain an ER. The ER provides
input that the staff evaluates in preparing the NRC’s EIS. NRC regulations related to ERs and
EISs are found in 10 CFR Part 51.

The reactor specified in the Detroit Edison application is an Economic Simplified Boiling Water
Reactor (ESBWR) designed by GE-Hitachi Nuclear Energy Americas, LLC (GEH). Subpart B of
10 CFR Part 52 contains NRC regulations related to standard design certification. An
application for a standard design certification undergoes an extensive review, usually taking
several years. The GEH ESBWR design was approved by the NRC on March 2011. The final
design approval was published in the Federal Register (FR) on March 16, 2011 (76 FR 14437).
Where appropriate, this EIS incorporates the results of the ESBWR design review.

The NRC staff completed its safety review of the ESBWR design on March 9, 2011, and issued
a Final Safety Evaluation Report (FSER, Agencywide Documents Access and Management
System [ADAMS] accession number ML103470210). The NRC staff also issued a standard
design approval (SDA) via letter to GE Hitachi Nuclear Energy on March 9, 2011 (ADAMS
accession number ML110540310). This SDA signified that the NRC staff reviewed the design
and found the design met all applicable regulations.

In parallel with the SDA, the NRC staff began preparing a rulemaking to certify the design
approved in the SDA. Based on the completion of its safety review, the NRC published a
proposed rule in the Federal Register on March 24, 2011 (77 FR 16549) that would certify the
ESBWR design in Appendix E to 10 CFR Part 52.

In late 2011, while the NRC staff was preparing the final rule, issues were identified with the
ESBWR steam dryer, which is a non-safety component. These issues called into question
certain conclusions in the staff's safety review under the SDA. Resolution of these issues
requires additional analyses by the applicant and review by the NRC staff in order for the NRC
staff to conclude the design is acceptable for certification. The design certification rulemaking
process is delayed pending resolution of these issues. If the additional analyses resolve the
issues, certification, via publication of a final rule, is expected to be completed in 2013.

1.1.1  Applications and Reviews

The purpose of Detroit Edison’s requested NRC action is to obtain from the NRC a COL to
construct and operate a baseload nuclear power plant. This license is necessary but not
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sufficient by itself for construction and operation of Fermi 3. In addition to the COL, Detroit
Edison must obtain and maintain permits from other Federal, State, and local agencies and
permitting authorities. The objective of Detroit Edison’s request for USACE action is to obtain a
decision on a permit application proposing structures and/or work in, over, or under, or affecting
navigable waters and the discharge of dredged or fill material into waters of the United States,
including jurisdictional wetlands.

1.1.1.1 NRC COL Application Review

The NRC regulations setting standards for review of a COL application are listed in

10 CFR 52.81. Detailed guidance for the NRC staff to use in conducting its environmental

review is set forth in NUREG-1555, Environmental Standard Review Plan (NRC 2000), and

recent updates, hereafter referred to as the ESRP. Additional guidance on conducting
environmental reviews is provided in the NRC Staff Memorandum, Addressing Construction and |
Preconstruction, Greenhouse Gas Issues, General Conformity Determinations, Environmental
Justice, Need for Power, Cumulative Impact Analysis, and Cultural/Historic Resources Analysis
Issues in Environmental Impact Statements (Staff Memorandum) (NRC 2011). |

In this EIS, the NRC staff evaluates the environmental effects of construction and operation of
one new boiling water reactor of the GEH ESBWR design, with a thermal power rating of

4500 megawatt thermal (MW(t)) at the Fermi site. The new unit would use a closed cycle, wet
cooling system that uses a natural draft cooling tower for heat dissipation. In addition to
considering the environmental effects of the proposed action, the NRC considers alternatives to
the proposed action including the no-action alternative and the construction and operation of
new reactors at one of four alternative sites. Also, the benefits of the proposed action

(e.g., need for power) and measures and controls to limit adverse impacts are evaluated.

Upon acceptance of the Detroit Edison application, the NRC began the environmental review by
publishing on December 10, 2008, a Notice of Intent to prepare an EIS and conduct scoping

(73 FR 75142). On January 14, 2009, the NRC held two scoping meetings in Monroe,
Michigan, to obtain public input on the scope of the environmental review and contacted
Federal, State, Tribal, regional, and local agencies to solicit comments. A list of the agencies
and organizations contacted is provided in Appendix B. The staff reviewed the comments
received during the scoping process, 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 Fermi 3 combined license scoping summary report (NRC 2009).

To gather information and to become familiar with the sites and their environs, the NRC, its
contractors Argonne National Laboratory (Argonne), Energy Research, Inc. (ERI), and Ecology
and Environment, Inc. (E&E), and the USACE visited the Fermi site in February 2009 and the
alternative sites of Belle River-St. Clair, the Greenwood Energy Center, and two greenfield sites
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(Petersburg and South Britton sites) in January 2009. During the Fermi site visit, the NRC staff
and USACE met with Detroit Edison staff, public officials, and the public. Documents related to
the Fermi site were reviewed and are listed as references where appropriate.

To guide its assessment of environmental impacts of a 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). Table B-1 of 10 CFR Part 51, Subpart A,
Appendix B, provides the definitions of the three significance levels established by the NRC —
SMALL, MODERATE, or LARGE — which are defined as follows:

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

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

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

This EIS presents the NRC staff’'s and the review team’s analysis and presents impact level
determinations based on the three significance levels discussed above. The analysis considers
and weighs the environmental impacts of the proposed action at the Fermi site, including the
environmental impacts associated with construction and operation of the proposed new reactor
at the site, the cumulative effects of the proposed action and other actions, the impacts of
construction and operation of a reactor at alternative sites, the environmental impacts of
alternatives to granting the COL, 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 COL for the proposed Fermi 3.

A 75-day comment on the draft EIS began on October 28, 2011, when the U.S. Environmental
Protection Agency (EPA) issued a Notice of Availability (76 FR 66925) to allow members of the
public to comment on the results of the NRC and USACE staff review. Two public meetings
were held on December 15, 2011, at the Monroe County Community College, in Monroe,
Michigan. During these public meetings, the review team described the results of the NRC
environmental review, answered questions related to the review, and provided members of the
public with information to assist them in formulating their comments. The comment period on
the draft EIS ended January 11, 2012. Comments on the draft EIS and the review team’s and
staff’'s responses are provided in Appendix E of this EIS. This final EIS has change bars in the
page margins to denote where information has been updated or added in response to public
comment or where a technically substantive change has been made.
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1.1.1.2 USACE Permit Application Review

This EIS provides environmental information the USACE needs to complete, in part, its NEPA
and public interest factor reviews and draw conclusions regarding the least environmentally
damaging practicable alternative (LEDPA) and the public good for its permitting decision.

On receipt of a complete permit application, USACE issued a Public Notice on

December 23, 2011 (USACE 2011) to solicit comments from local, State and Federal agencies
and the public about Detroit Edison’s proposal and proposed mitigation measures, to guide the
USACE permit evaluation and decision.

The USACE'’s independent regulatory permit decision documentation will reference relevant
analyses from the EIS and, as necessary, include a supplemental public interest factor review, a
CWA 404(b)(1) evaluation, a supplemental evaluation of cumulative impacts, and other |
information and evaluations that may be outside the NRC’s scope of analysis and not included

in this EIS, but are required by the USACE to support its permit decision. In its capacity as a
cooperating agency in the preparation of this EIS, the USACE role also involves verification that
the information presented is adequate to fulfill the requirements of USACE regulations

applicable to regulated activities within the USACE scope of analysis associated with

construction and operation of the preferred alternative identified in the EIS.

In this EIS, USACE evaluates the impacts of certain construction and maintenance activities
proposed in waters of the United States, including jurisdictional wetlands that would be affected
by the proposed activities. The USACE decision would reflect the national concern for both
protection and use of important resources. The benefit, which reasonably may be expected to
accrue from the proposal, must be balanced against its reasonably foreseeable detriments.

The decision whether to issue a permit would be based on an evaluation of the probable
impacts, including cumulative impacts, of the proposed activity and its intended use 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 that become relevant in each
particular case, as well as application of the Section 404(b)(1) Guidelines for Specification of
Disposal Sites for Dredged or Fill Material (40 CFR Part 230) (Guidelines). The USACE
decision to authorize Detroit Edison’s proposal, and the conditions under which it would be
allowed to occur, are therefore determined by the outcome of this general balancing process.
All factors that may be relevant to the proposal must be considered including the cumulative
effects. Some of the public interest review factors that may be relevant to the anticipated Detroit
Edison permit application proposal are considered in this EIS. USACE public interest review
factors are discussed in Appendix J.

For activities involving discharges regulated by the CWA Section 404, a permit would be denied
if the discharge would not comply with the Guidelines, which contain the substantive
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environmental criteria used by the USACE in evaluating discharges of dredged or fill material
into waters of the United States. Among the criteria, the Guidelines stipulate that no discharge
of dredged or fill material shall be permitted if there is a practicable alternative that would have
less adverse impact on the aquatic environment, so long as the alternative does not have other
significant adverse environmental consequences. If an applicant’s preferred alternative is
determined to be the LEDPA, the USACE must still determine its effect on the other criteria
contained in the Guidelines as well as the applicable public interest factors. A permit would not
be issued for an alternative that is not the LEDPA.

In addition, subject to the Guidelines as discussed above and criteria (see 33 CFR 320.2 and
320.3), a permit will be granted unless the USACE District Engineer determines that it would be
contrary to the public interest. The following general criteria are considered by the USACE in
the evaluation of every application:

o The relative extent of the public and private need for the proposed work;

o 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.

The USACE would address its LEDPA and public interest review determinations and the final
mitigation plan in its permit decision documentation. A partial public interest review, a
preliminary 404(b)(1) analysis including Detroit Edison’s proposed LEDPA determination, and
Detroit Edison’s proposed mitigation plan to compensate for the unavoidable aquatic resource
loss attributable to its proposed LEDPA, are included in this EIS.

1.1.2 Preconstruction Activities

In a final rule dated October 9, 2007 (72 FR 57416), the Commission limited the definition of
“construction” to those activities that fall within its regulatory authority in 10 CFR 51.4. 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, dredging, discharge of fill, erection of 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 staff's review of a COL
application, or after a COL is granted. As of October 2012, no preconstruction activities related
to development of Fermi 3 or associated facilities have occurred on the Fermi site and none are
expected in the immediate future. Although preconstruction activities are outside the NRC'’s
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regulatory authority, many are within the regulatory authority of local, State, or other Federal
agencies, and certain preconstruction activities require a permit from USACE.

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. Certain preconstruction activities
(e.g., those actions related to work or the building of structures in navigable waters or to the
discharge of dredged or fill material into waters of the United States) require USACE
authorization, and impacts are viewed as direct effects of a USACE permit action. Such
activities are included in the EIS as part of the USACE review. For purposes of this EIS, both
construction and preconstruction activities are described in Chapter 4. Chapter 4 of this EIS
describes the relative magnitude of impacts related to preconstruction and construction
activities. It should be noted that Chapter 4 contains a partial evaluation of the public interest
factors required as part of the USACE permit decision-making process. The USACE'’s
independent regulatory permit decision documentation will reference relevant analyses from the
EIS, and, as necessary, include supplemental public interest factor evaluations that may be
outside of the NRC’s scope of analysis and not included in the EIS, but required by the USACE |
in support of its permit decision.

1.1.3 Cooperating Agencies

Most proposed nuclear power plants require a permit from the USACE if structures or work
would occur in, over, under, or affecting, and/or involving the discharge of dredged material or
fill in waters of the United States, in addition to a license from the NRC. Therefore, the NRC
and USACE decided 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 USACE signed a Memorandum of Understanding (MOU) regarding the
review of nuclear power plant license applications (USACE and NRC 2008). Therefore, the
Detroit District of USACE is participating as a cooperating agency as defined in 10 CFR 51.14.

As described in the MOU, the NRC is the lead Federal agency and the USACE is a cooperating
agency in the development of a COL EIS. 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 the
development of one EIS that serves the needs of the NRC license decision process and the
USACE permit decision process. While both agencies must meet the requirements of NEPA,
both agencies also have mission requirements that must be met in addition to the NEPA
requirements.

The NRC makes license decisions under the Atomic Energy Act (42 USC 2011 et seq.), and the
USACE makes permit decisions under the Rivers and Harbors Appropriation Act and Clean
Water Act, and the USACE is cooperating with the NRC to ensure that the information
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presented in the EIS is adequate to fulfill the requirements, to the extent possible, of USACE
regulations, Section 404 of the CWA, Section 10 of the RHAA, the Guidelines, and the USACE
public interest review.

As a cooperating agency, 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. USACE refers to public meetings as hearings, but there is no judge or legal
process involved as there is for NRC hearings conducted by the Atomic Safety and Licensing
Board. For the purposes of the assessment of environmental impacts under NEPA, the EIS
uses the SMALL/MODERATE/LARGE criteria discussed in Section 1.1.1.1 of this EIS; this
approach has been vetted by the Council on Environmental Quality. However, for permit
decisions under Section 404 of the CWA, USACE can only permit the USACE LEDPA and must
address public interest review factors. The EIS is intended to provide the information needed in
support of the USACE’s regulatory permit decision for Detroit Edison’s permit application.

The USACE would complete its assessment of the LEDPA and other criteria and address
whether the LEDPA criteria are met in its permit decision document, after issuance of the Final
EIS. A goal of the EIS process is that USACE will have the information necessary to make a
permit decision when the final EIS is issued. However, it is possible that USACE will still need
some information from the applicant to complete its permit documentation that the applicant
could not make available by the time of final EIS issuance. Also, any conditions required by
USACE, such as the final compensatory mitigation plan, would be addressed in the USACE
permit (if issued). Compensatory mitigation may only be employed after all appropriate and
practical steps to avoid and minimize adverse impacts to aquatic resources, including wetlands
and streams, have been taken. All remaining unavoidable impacts must be compensated to the
extent appropriate and practicable. The USACE permit, if issued, would include special
conditions under which Detroit Edison must confirm that the proposed mitigation meets the
Federal wetland criteria outlined in the report, Corps of Engineers Wetlands Delineation Manual
(Environmental Laboratory 1987), related regional supplement (USACE 2012), and associated
Final National Wetland Plant List (77 FR 11176) in accordance with Compensatory Mitigation for
Losses of Aquatic Resources; Final Rule, as published in April 10, 2008 (73 FR 19594) (33 CFR
Parts 325 and 332), and compensates for lost aquatic functions. If the USACE does not find the
mitigation satisfactory, it would determine the need for project and/or mitigation modifications
necessary for compliance with permit conditions. Detroit Edison would assume all liability for
accomplishing the permitted work including any required mitigation.

1.1.4 Concurrent NRC Reviews

In reviews separate from but parallel to the EIS process, the NRC analyzes the safety
characteristics of the proposed site and emergency planning information. These analyses are
documented in a Safety Evaluation Report (SER) issued by the NRC. The SER presents the
conclusions reached by the NRC regarding (1) whether there is reasonable assurance that one
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new Detroit Edison ESBWR unit can be constructed and operated at the Fermi site without
undue risk to the health and safety of the public; (2) whether the emergency preparedness
program meets the applicable requirements in 10 CFR Part 50, 10 CFR Part 52,

10 CFR Part 73, and 10 CFR Part 100; and (3) whether site characteristics are such that
adequate security plans and measures can be developed. The final SER for Detroit Edison’s
COL application is anticipated to be published in May 2013.

The reactor design referenced in the application is the ESBWR. The ESBWR design was
approved by the NRC in March 2011, and the final design approval was published in the
Federal Register on March 16, 2011 (76 FR 14437). Final design certification rulemaking is
expected to be completed by early 2013.

On July 18, 2011, DTE Energy submitted a letter of intent to the NRC to file an application in

2014 for renewal of the operating license of Fermi 2 (DTE Energy 2011). As a part of that |
application review process, the NRC will analyze the environmental impacts of renewing the
license for an extended period of operation and document its analysis in an EIS. The NRC will
also evaluate whether the effects of aging on plant equipment will be managed such that

Fermi 2 can be operated during the period of extended operation without undue risk to the

health and safety of the public, and will document its conclusions in an SER.

1.2 The Proposed Federal Actions

The proposed NRC Federal action is issuance, under the provisions of 10 CFR Part 52, of a
COL authorizing the construction and operation of one new GEH ESBWR at the Fermi site. The
proposed USACE Federal action would be the decision whether to issue a permit pursuant to
the CWA and RHAA for the authorization of certain preconstruction activities that could affect
waters of the United States, including jurisdictional wetlands, based on an evaluation of the
probable impacts, including cumulative impacts, on the public interest.

This EIS presents the NRC and USACE analyses of the environmental impacts that could result
from the building and operation of a new unit at the Fermi site or at one of the four alternative
sites. These impacts are analyzed by the NRC to determine if the proposed site is suitable for
the new unit and whether any of the alternative sites is considered obviously superior to the
proposed site. These impacts are analyzed by USACE to determine effects on public interest
review factors and if there is a practicable alternative with less adverse impact on the aquatic
ecosystem and public interest review factors, provided that the alternative does not have other
significant adverse consequences. However, the USACE’s independent regulatory permit
decision documentation will reference relevant analyses from the EIS, and, as necessary,
include supplemental public interest factor reviews, a CWA 404(b)(1) evaluation, a
supplemental cumulative impact evaluation, and other information and evaluations that may be |
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outside the NRC’s scope of analysis and not included in the EIS, but required by the USACE to
support its permit decision.

1.3 The Purpose and Need for the Proposed Action
The purpose and need for the proposed NRC and USACE actions is described below.

1.3.1 NRC’s Proposed Action

The purpose and need for the proposed NRC action is to provide for additional large baseload
electrical generating capacity to address Michigan’s expected future peak electric demand.
Detroit Edison has indicated that new baseload electric generating capacity will be needed to
compensate for the expected retirement of aging baseload generating units and diminishing
availability of the Midwest Independent Service Operator region’s baseload generation capacity
(Detroit Edison 2011a). Chapter 8 of this EIS evaluates the need for power. Chapter 9 of the
EIS discusses the alternatives to the proposed action, including the no-action alternative.

A license from the NRC is necessary for the construction and operation of the power plant.
Preconstruction and certain long lead-time activities, such as ordering and procuring certain
components and materials necessary to construct the plant, may begin before the COL is
granted. Detroit Edison must obtain and maintain permits or authorizations from other Federal,
State, and local agencies and permitting authorities prior to undertaking certain activities. The
ultimate decisions on whether or not to build a facility and the schedule are not within the
purview of the NRC or USACE and would be determined by the license holder if the
authorization is granted.

1.3.2 The USACE Permit Action

The Detroit Edison permit application submitted to the USACE proposes work to prepare the
site and build support facilities for a nuclear power plant at the existing Fermi site. Defining the
project purpose is critical to the evaluation of any project and in evaluating compliance with the
Section 404(b)(1) Guidelines. The Section 404(b)(1) Guidelines necessitate that the USACE
define the basic project purpose and the overall project purpose to ensure appropriate
consideration of alternatives.

The basic purpose is the simplest purpose of the project and is used when discharges are
proposed in special aquatic sites to determine whether the applicant’s proposed activity is
“‘water dependent” (the term “water dependent” is discussed in 40 CFR 230.10(a)(3)). The
water dependency test contained in the Section 404(b)(1) Guidelines requires a determination
as to whether or not activities require access or proximity to or siting within special aquatic
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sites.® If the activity is not water dependent, the Section 404(b)(1) Guidelines state that
practicable alternatives to the use of special aquatic sites are presumed to exist, are less
damaging, and are environmentally preferable to alternatives that involve discharges into

special aquatic sites (e.g., wetlands) (40 CFR 230.10(a)(3)). The basic purpose of the Fermi 3
project is to generate electricity for additional baseload capacity. Generating electricity does not
require siting in wetlands, and, in accordance with 40 CFR 230.10(a)(3), practicable, less |
damaging alternatives that do not involve discharges into special aquatic sites are presumed to
exist unless clearly demonstrated otherwise (40 CFR 230.10(a)(3)).

The overall project purpose establishes the scope of the alternatives analysis and is used for
evaluating practicable alternatives under the Section 404(b)(1) Guidelines. In accordance with
the Section 404(b)(1) Guidelines and USACE Headquarters guidance, the overall project
purpose must be specific enough to define the applicant’s needs, but not so narrow and
restrictive as to preclude a proper evaluation of alternatives. USACE is responsible for
controlling every aspect of the Section 404(b)(1) Guidelines analysis. In this regard, defining |
the overall project purpose for issuance of USACE permits is the sole responsibility of USACE.
While generally focusing on the applicant’s statement, USACE will in all cases exercise
independent judgment in defining the purpose and need for the project from both the applicant’s
and the public’s perspective in accordance with 33 CFR Part 325, Appendix B (9)(c)(4) (also

53 FR 3136).

The overall purpose of the project is to provide baseload electrical generating capacity to
address future peak electric demand in the Detroit Edison service area. USACE concurs with
the stated project purpose and long-term need to generate electricity to meet this need.

1.4 Alternatives to the Proposed Action

The review team addresses five categories of alternatives in Chapter 9 and Appendix J: (1) the
no-action alternative, (2) energy source alternatives, (3) system design alternatives,

(4) alternative sites, and (5) alternatives related to the location of proposed facilities on the
Fermi site.

(a) Special Aquatic Sites are a subset of areas identified as “Waters of the United States” regulated
under the Clean Water Act (CWA). Section 404(b)(1) of the Act required that EPA establish
guidelines used by the U.S. Army Corps of Engineers to evaluate discharges of dredged and fill
material regulated under Section 404 of the CWA. The Guidelines (40 CFR 230) identify fish and
wildlife sanctuaries and refuges, wetlands, mud flats, vegetated shallows, coral reefs, and riffles and
pool complexes as Special Aquatic Sites. The Guidelines define Special Aquatic Sites as areas,
large or small, possessing special ecological characteristics of productivity, habitat, wildlife protection
or other important and easily disrupted ecological values. These sites are generally recognized as
significantly influencing or positively contributing to the general overall environmental health or vitality
of the entire ecosystem of a region, and are subject to greater protection than other waters of the
United States because of their significant contribution to the overall environment.
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Under the no-action alternative, the proposed action would not go forward. NRC could deny
Detroit Edison’s application for a COL or USACE could deny a Detroit Edison a permit. If the
application and/or permit were denied, the construction and operation of a new unit at the
existing Fermi site would not occur nor would any benefits intended by an approved COL be
realized. Energy source alternatives that could generate baseload power include energy
replacement technologies such as oil- and gas-fired generation and wind power. System design
alternatives include heat dissipation and circulating water systems, intake and discharge
structures, and water use and treatment systems; the proposed system is a natural draft cooling
tower.

In its ER, Detroit Edison defines a region of interest for use in identifying and evaluating
potential sites for power generation (Detroit Edison 2011a). In this EIS, the review team
evaluates the region of interest and the process by which alternative sites and the proposed site
were selected by Detroit Edison and evaluates the environmental impacts of construction and
operation of a new power reactor at these sites. For alternative sites, the review team
evaluation uses reconnaissance-level information. The alternative sites include a coal-fired
plant site (Belle River-St. Clair) and an oil- and gas-fired plant site (Greenwood Energy Center),
both owned by Detroit Edison, and two greenfield sites (Petersburg and South Britton) that are
in multiple private ownership. The objective of the comparison of environmental impacts is to
determine if any of the alternative sites is obviously superior to the Fermi site.

As part of the evaluation of permit applications subject to Section 404 of the CWA, USACE is
required by regulation to apply the criteria set forth in the Section 404(b)(1) Guidelines. These
Section 404(b)(1) Guidelines establish criteria that must be met in order for the proposed
activities to be permitted pursuant to Section 404. Specifically, these Section 404(b)(1)
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 less adverse impact on the
aquatic ecosystem, provided the alternative does not have other significant adverse
consequences. An area not presently owned by the applicant that could reasonably be
obtained, used, expanded, or managed in order to fulfill the overall purpose of the proposed
activity may be considered if it is otherwise a practicable alternative. An analysis of onsite
alternatives to avoid and minimize impacts on waters of the United States including wetlands,
prepared by Detroit Edison and under review by the USACE is included in Appendix J of this
EIS.

1.5 Compliance and Consultations

Prior to construction and operation of a new unit, Detroit Edison is required to hold certain
Federal, State, and local environmental permits, as well as to meet applicable statutory and
regulatory requirements. Potential authorizations, permits, and certifications relevant to the
proposed COL are included in Appendix H. The NRC staff reviewed this list and has contacted
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the appropriate Federal, State, Tribal, and local agencies to identify any compliance, permit, or
significant environmental issues of concern to the reviewing agencies. 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 the Biological Assessment submitted to the

U.S. Fish and Wildlife Service (FWS) to support compliance with the Endangered Species Act.
This Biological Assessment presents the review team’s assessment of the impacts on Federally
listed threatened and endangered species of building and operating Fermi 3.

1.6 Report Contents

The subsequent chapters of this EIS are organized as follows. Chapter 2 describes the
proposed site and discusses the environment that would be affected by the addition of the new
unit. Chapter 3 describes the power plant layout, structures, and the activities related to
construction and operation to be used as the basis for evaluating the environmental impacts.
Chapters 4 and 5 examine site acceptability by analyzing the environmental impacts of
construction (Chapter 4) and operation (Chapter 5) of the proposed Fermi Unit 3. Chapter 6
analyzes the environmental impacts of the uranium fuel cycle, transportation of radioactive
materials, and decommissioning, while Chapter 7 discusses the cumulative impacts of the
proposed action as defined in 40 CFR Part 1508. Chapter 8 addresses the need for power.
Chapter 9 discusses alternatives to the proposed action and analyzes energy sources,
alternative sites, and system designs, and compares the proposed action with the alternatives.
Chapter 10 summarizes the findings of the preceding chapters, provides a benefit-cost
evaluation, and presents the NRC staff's recommendation with respect to the Commission’s
approval of the proposed site for a COL based on the staff's evaluation of environmental
impacts.

The appendices to the EIS provide the following additional information:
o Appendix A — Contributors to the Environmental Impact Statement

¢ Appendix B — Organizations Contacted

¢ Appendix C — Chronology of NRC and USACE Staff Environmental Review Correspondence
Related to Detroit Edison Company’s Application for a Combined License for the Proposed
Fermi Nuclear Power Plant Unit 3

¢ Appendix D — Scoping Comments and Responses
¢ Appendix E — Draft Environmental Impact Statement Comments and Responses |

¢ Appendix F — Key Consultation Correspondence Regarding the Fermi Nuclear Power Plant
Unit 3 Combined License Application including the Biological Assessment of the Impacts on
Federally Listed Threatened and Endangered Species of Building and Operating Fermi 3

¢ Appendix G — Supporting Documentation on Radiological Dose Assessment
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Appendix H — Authorizations, Permits, and Certifications

Appendix | — Severe Accident Mitigation Alternatives

Appendix J — USACE Public Interest Review Factors and Detroit Edison’s Onsite
Alternatives Analysis

Appendix K — Detroit Edison’s Proposed Compensatory Mitigation Plan for Aquatic
Resources

Appendix L — Carbon Dioxide Footprint Estimates for a 1000 MW(e) Light Water Reactor

Appendix M — Environmental Impacts from Building and Operating Transmission Lines
Proposed to Serve Fermi 3
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2.0 Affected Environment

The proposed Enrico Fermi Unit 3 (Fermi 3) would be located in Monroe County in rural
southeastern Michigan. Detroit Edison Company (Detroit Edison) applied to the U.S. Nuclear
Regulatory Commission (NRC) for a combined license (COL) for Fermi 3. In addition to the
COL application, Detroit Edison applied for a Department of Army permit from the U.S. Army
Corps of Engineers (USACE) on September 9, 2011 (Detroit Edison 2011f), to conduct activities
that affect waters of the United States, including wetlands. The proposed new unit would be
situated wholly within the existing Enrico Fermi Atomic Power Plant (Fermi) site and adjacent to
the existing Enrico Fermi Unit 2 (Fermi 2). Enrico Fermi Unit 1 (Fermi 1), also located on the
Fermi site, is being decommissioned. The Fermi site is located approximately 30 miles (mi)
southwest of Detroit, Michigan, and 7 mi from the United States-Canada border. The proposed
Fermi 3 location 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, and radiological environment of the site presented in Sections 2.2 through 2.11,
respectively. Section 2.12 examines related Federal projects, and references are presented in
Section 2.13.

2.1 Site Location

Detroit Edison’s selected location for the proposed Fermi 3 is entirely within the Fermi site and
is adjacent to and southwest of existing operating Fermi 2 and west of Fermi 1, which is in the
process of being decommissioned (Figure 2-1). Lake Erie borders the Fermi site on the east.
Toll Road is located along the west boundary, Swan Creek is to the north, and Pointe Aux
Peaux Road is to the south. The entire site is relatively flat, with large areas of developed land,
but also extensive emergent wetlands, early successional habitats, and forest.

The population centers nearest to the Fermi site that have more than 25,000 residents are
Detroit, Michigan, with approximately 900,000 residents; Windsor, Ontario, with approximately
200,000 residents; and Toledo, Ohio, with approximately 300,000 residents. Figure 2-2 shows
the location of Fermi 3 in relationship to the counties and important cities and towns within a
50-mi radius of the site. Figure 2-3 shows the location of Fermi 3 in relation to features in the
vicinity of the project, defined as the area within 7.5 mi of the site.

2.2 Land Use

This section discusses land use for the Fermi site; Section 2.2.1 describes the site and the
vicinity around the site (i.e., the area within 7.5 mi of the site); Section 2.2.2 discusses the
existing and proposed transmission line corridors; and Section 2.2.3 briefly discusses the
region, defined as the area within 50 mi of the Fermi site boundary.
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Figure 2-1. Fermi Site Boundary (Detroit Edison 2011a)
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2.2.1  The Site and Vicinity

The Fermi site includes the entire Fermi tract owned by Detroit Edison, including, but not limited
to, the land where Fermi 3 would be constructed. The site consists of approximately 1260 ac
within Frenchtown Township, in an unincorporated part of Monroe County, Michigan. The site is
approximately 30 mi southwest of the southern suburbs of Detroit, Michigan; about 24 mi
northeast of the northern extent of Toledo, Ohio; and 7 mi from the United States-Canada
border (Figure 2-2) (Detroit Edison 2011a). The existing site layout and property boundary are
shown in Figure 2-1.

The Fermi site contains one existing nuclear generating unit, Fermi 2, with a generating capacity
of 1122 megawatts electric (MW(e)). Fermi 2 began commercial operation in 1988

(NRC 2010a). The first unit at the site, Fermi 1, a prototype fast breeder reactor, had a
generating capacity of 94 MW(e) and began commercial operation in 1957. It was deactivated
in 1972, and decommissioning, which is still in progress, began in 1975 (NRC 2010b).

The Independent Spent Fuel Storage Installation (ISFSI) for Fermi 2 is located west of Fermi 2

about 820 ft away from the edge of the nearest land to be used for building Fermi 3. As of June
2012, construction of the Fermi 2 ISFSI pad was complete and preoperational dry run activities

had begun. However, normal operations at the ISFSI had not yet started.

Approximately 212 acres (ac) (16.8 percent) of the Fermi site are occupied by existing Fermi 2
facilities, the partially decommissioned Fermi 1 plant, and associated support facilities
(Table 2-1). The northern and southern portions of the site feature large lagoons, while the

Table 2-1. Onsite Land Use at the Fermi Site

Land Use Acres Percent

Developed areas® 212 16.8
Coastal wetlands" 273 21.6
Forest 256 20.3
Water 215 17.1
Grassland (including onsite agricultural 168 13.3
land and onsite transmission corridor)

Shrubland and thicket 136 10.8
Total 1260 100.0

Source: Detroit Edison 2011a
(a) Developed land includes existing power generation facilities and
associated infrastructure.

(b) Includes coastal emergent wetlands only. Other wetlands are a
subcomponent of the other land uses shown in the table.
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western area is partially forested. Vegetated wetlands, forested areas, and open water make up
approximately 744 ac (59.0 percent) of the site; and grassland and other uses make up
approximately 304 ac (24.1 percent), which includes approximately 30 ac of grassland
underlying onsite transmission corridors. The Quarry Lakes, in the western part of the site,
occupy two adjacent quarries that were used to provide construction materials for Fermi 2. The
eastern portion of the site, adjacent to Lake Erie, contains the existing power plant structures.

Approximately 656 ac of undeveloped lands on the Fermi site are managed as part of the
Detroit River International Wildlife Refuge (DRIWR). The DRIWR extends along the shore of
Lake Erie from the Erie State Game Area, near Toledo in the south to the Detroit River in the
north, and it contains habitat for common species as well as some wetland and water
dependent species (FWS 2010a). Detroit Edison has had a cooperative agreement with the
U.S. Fish and Wildlife Service (FWS) since 2003 that allows the FWS to assist in managing the
refuge areas while Detroit Edison retains ownership and control of the entire site (Detroit
Edison 2009a).

The topography of the Fermi site and vicinity is generally flat, with the largest wetland areas
located along the Lake Erie shoreline. In addition to Lake Erie, natural features in the vicinity of
the Fermi site include Stony Point, a distinctively shaped landform projecting into Lake Erie
south of the Fermi site, and several other bodies of water, including Swan Creek and the Huron
River to the north and Stony Creek and River Raisin to the southwest.

Access to the Fermi site is provided by Fermi Drive, which connects US Route 24 (Dixie
Highway) with the main gate. Interstate 75 (I-75) is the major transportation route in the vicinity.
It runs north-south through Monroe and Wayne Counties and is located about 4 mi of the
northwest side of the Fermi site. Major rail lines near the site include the Canadian National and
Norfolk Southern lines, both of which run in a roughly north-south direction, about 3 mi to the
west. A rail spur off the Canadian National main line extends into the Fermi site for large and
heavy equipment transport (MichiganRailroads.com 2010). Two natural gas pipelines are
located in the vicinity of the Fermi site, running roughly southwest-northeast, about 10 mi to the
west.

Detroit Edison has surface ownership of all the land within the Fermi site property boundary and
controls nearly all of the mineral rights. The only exception is that the Michigan Department of
Natural Resources (MDNR) owns 0.88 ac of mineral rights in the southeastern part of the site
(Detroit Edison 2011a), located away from the area occupied by existing power plant and
auxiliary facilities as well as the area where the proposed Fermi 3 facilities would be situated.
Currently there is no exploration or commercial mineral production on the Fermi site or on
properties adjoining the site, and none is expected in the foreseeable future (Detroit

Edison 2011a). In addition, there has been no commercial harvesting of timber onsite, and
none is anticipated in the future (Detroit Edison 2009b).
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Because of its proximity to Lake Erie, the Fermi site falls under the Coastal Zone Management
Act of 1972 (16 USC 1451 et seq.), which is intended to encourage a balance between
conservation and economic activities typical of coastal areas. Individual States are responsible
for their own coastal management programs, and the Michigan program is administered by the
Michigan Department of Environmental Quality (MDEQ). Section 307(c)(3)(A) of the Coastal
Zone Management Act (16 USC 1456(c)(3)(A)) requires applicants for Federal permits who
propose activities in a coastal zone area to provide a certification that the proposed activity
complies with the enforceable policies of the State’s coastal zone program. Detroit Edison
received Permit Number 10-58-0011-P from MDEQ on January 24, 2012. Issuance of this
permit constitutes a Coastal Zone Consistency Determination from MDEQ for Fermi 3.

Three agencies are responsible for land use planning in the vicinity of the Fermi site.

The Monroe County Planning Department and Commission is responsible for land use planning,
zoning, specialized research, interfacing with State and Federal agencies, and reviewing all
township zoning applications and providing recommendations on zoning cases to individual
townships (Monroe County Planning Department and Commission 2010). The Southeast
Michigan Council of Governments (SEMCOG) addresses local and county issues at a regional
level, including governmental efficiency, economic development, water quality, and
transportation, thus providing assistance to county and local governments’ efforts

(SEMCOG 2010a). Frenchtown Township, in which the Fermi site is located, has zoning
authority over land on the Fermi site. The township also has a local planning authority that
provides local land use planning, including housing and transportation planning. Berlin
Township, which adjoins Frenchtown Township close to the Fermi site, has a similar local
planning authority (Detroit Edison 2011a).

Land on the Fermi site is designated as “industrial” by Monroe County and zoned as “public
service” by Frenchtown Township, and future land use maps produced by both planning
agencies indicate that industrial and utility uses are anticipated to continue on the Fermi
property (Monroe County Planning Department and Commission 2010; James D. Anulewicz
Associates, Inc. and McKenna Associates, Inc. 2003).

In the vicinity of the Fermi site, most land is rural and zoned agricultural by Monroe County and
Frenchtown Township. In 2000, agriculture accounted for more than 63 percent of the acreage
in Monroe County, although agricultural acreage had declined 7 percent from 1990 (Monroe
County Planning Department and Commission 2010). Residential land use occupied
approximately 13 percent of the county, forest cover made up approximately 10 percent,
nonresidential land uses made up approximately 6 percent, and grassland and shrub made up
approximately 3 percent. Approximately 2 percent of the county consisted of water, while
approximately 1 percent consisted of nonforested wetlands, and approximately 1 percent was
used for extractive purposes or was barren land. Industrial and commercial/office land uses,
while making up less than 1 percent each of the county in 2000, grew 41 percent and
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32 percent, respectively, between 1990 and 2000 (Monroe County Planning Department and
Commission 2010). In Frenchtown Township, agricultural land use, wooded land, and vacant
land accounted for approximately 57 percent of the total acreage in 2002, followed by residential
land use (approximately 20 percent), transportation and utility uses (approximately 14 percent),
parks and recreational land (approximately 6 percent), and other nonresidential developed land
(approximately 4 percent) (James D. Anulewicz Associates, Inc. and McKenna Associates,

Inc. 2003).

Although agricultural land uses adjoin most of the landward boundary of the Fermi site, there
are areas of residential and limited industrial development near the City of Monroe,
approximately 8 mi to the southwest (Figure 2-4). Most land to the north of the Fermi site, near
Swan Creek, is designated as residential and agricultural in the Monroe County land use plan,
while the Stony Point area, directly southeast of the Fermi site, is residential (Monroe County
Planning Department and Commission 2010). The maijority of the land west of the Fermi site is
zoned agricultural. There are a number of industrial areas located to southwest of the site along
the Lake Erie shoreline and in the city of Monroe, including the Detroit Edison Monroe Power
Plant, the Automotive Components Holdings, LLC plant, and the Port of Monroe (Monroe
County Planning Department and Commission 2010). Uses in areas to the south of the site are
anticipated to remain low- and medium-density residential uses. Elsewhere, the site will
continue to be surrounded primarily by agricultural lands, with open areas and woodlands to the
west and north. Frenchtown Township has designated a Waterfront Opportunity Area northeast
of the Fermi site where commercial development would be allowed (James D. Anulewicz
Associates, Inc. and McKenna Associates, Inc. 2003).

A portion of the roughly 60-ac agricultural field in the west-southwest corner of the Fermi site
contains prime farmland (Detroit Edison 2011a). Prime farmland is defined by the

U.S. Department of Agriculture as available cultivated land, pastureland, forestland, or other
land that has the appropriate combination of physical and chemical characteristics for producing
food, feed, forage, fiber, and oilseed crops. Substantial areas of prime farmland occur in the
vicinity of the Fermi site as well. A program of farmland preservation and conservation that
includes prime farmland is an important part of planning in Monroe County and may prevent
additional residential and other development from occurring on undeveloped land used for
agriculture in close proximity to the Fermi site (Monroe County Planning Department and
Commission 2010).

Recreational facilities within 5 mi of the Fermi site include Stony Point Beach and Estral Beach,
Swan Creek and Swan Creek Boat Club, Pointe Aux Peaux State Wildlife Area, Pointe Mouillee
State Game Area, and William C. Sterling State Park (Detroit Edison 2011a). There are various
other areas in the vicinity of the site used for wildlife conservation, hiking, fishing, and other
recreational opportunities.
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Figure 2-4. Land Use within 7.5 mi of the Fermi Site (Detroit Edison 2011a)
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Part of the Fermi site lies in the 100-year floodplain associated with the shore of Lake Erie
(Detroit Edison 2011a). Floodplains and other surface water hydrology elements are discussed
further in Section 2.3.1.1. Cultural resources and historic properties have been identified within
the area. Cultural resources include archaeological and architectural resources; historic
properties consist only of architectural resources. Cultural resources are discussed in

Section 2.7.

2.2.2 Transmission Lines

A single onsite transmission corridor accommodates the existing 345-kV transmission lines that
originate at the Fermi 2 switchyard and extend to the west perimeter fence, near Doxy Road
and Fermi Drive (Detroit Edison 2011a). A portion of the onsite transmission corridor just east
of the site boundary and north of Fermi Drive has been restored to native tallgrass prairie
vegetation. A new onsite corridor would be developed for a new 345-kV transmission line
carrying power from Fermi 3 (Detroit Edison 2011a). Existing offsite transmission infrastructure
serving Fermi 2 consists of two 345-kV power lines extending from the Fermi site approximately
5 mi to a point west of I-75 where the lines turn north for about 12 mi adjacent to 1-275

(Figure 2-5) (Detroit Edison 2011a).

ITCTransmission has not yet formally announced a route for the offsite portion of the proposed
new transmission line serving Fermi 3. Detroit Edison expects that the proposed new
transmission line would be built within the existing Fermi 2 transmission corridor for
approximately 18.6 mi extending outward from the Fermi site boundary. Detroit Edison expects
that the remaining 10.8 mi, extending to the Milan Substation, would be built within an
undeveloped right-of-way (ROW) possessed but not yet used by ITCTransmission (Detroit
Edison 2011a). The route for the undeveloped ROW crosses mostly agricultural and forest land
with scattered wetlands. No part of the route crosses designated or protected natural or
recreational areas or areas with planned minerals development, although the route likely
crosses some prime farmland. Land use restrictions within the corridor segments are governed
by agreements between ITCTransmission and individual property owners along the corridor
(Detroit Edison 2011a).

2.2.3 The Region

The 50-mi region surrounding the Fermi site is shown in Figure 2-2. The region includes all of
the Toledo metropolitan area (approximately 300,000 residents) and most of the Detroit
metropolitan area (approximately 900,000 residents). Land use within the U.S. portion of the
50-mi region is generally similar to land use in the vicinity of the Fermi site as shown in

Table 2-2. Agriculture and urban land development are the most important land uses. Principal
agricultural products and livestock in the region include soybeans, corn, wheat, milk, cattle, and
pigs (Detroit Edison 2011a). In the Canadian portion of the 50-mi region, more than 57 percent
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Table 2-2. Land Use within 50 mi of the Fermi Site

United States Canada
Land Use Acres Percent Acres Percent
Agriculture 1,436,930 37.9 413,825 35.0
Urban 1,089,795 28.8 60,749 5.1
Open water 725,910 19.2 678,492 57.4
Forest or undeveloped 349,361 9.2 22,173 1.9
Wetlands 184,801 4.9 6826 0.6

Source: Detroit Edison 2011a

of the total acreage is open water, approximately 35 percent is agricultural, and approximately
5 percent is urban.

The City of Monroe and various smaller communities in Monroe County and in the surrounding
counties are shown in Figure 2-5, together with the principal highways, parks, and wildlife
refuges. The topography of the region around the Fermi site is fairly flat, with wetland areas
concentrated along the Lake Erie shoreline. The Detroit Arsenal is located in Warren, near
northern Detroit, and the Selfridge Air National Guard Base is located 30 mi to the northeast of
Detroit (Global Security.org 2011). There are no wild and scenic rivers within the region
(National Wild and Scenic Rivers System 2011).

There are no lands of Tribal entities recognized and eligible for funding and services from the
U.S. Bureau of Indian Affairs within the U.S. portion of the 50-mi region (Michigan Department
of Human Services 2010). Additional discussion of Federally recognized Indian Tribes is
provided in Section 2.7.

Eighty-seven percent of employees currently working at the Fermi site reside in Monroe County
and Wayne County in Michigan and Lucas County in Ohio (Detroit Edison 2011a).

2.3 Water

This section describes the hydrological processes governing the movement and distribution of
water in the existing environment at and around the Fermi site, the existing and potential future
water use, and the quality of water in the Fermi site environment. Descriptions of the building
impacts, operating impacts, cumulative impacts, and alternative sites and alternative plant
systems are provided in Chapters 4, 5, 7, and 9, respectively.

During the operation of the proposed Fermi 3, the western basin of Lake Erie would be the
source of cooling system makeup water and the only recipient of plant blowdown discharge
water. Lake Erie would also be the only source of water used during building activities. The
Frenchtown Water Plant would be the source for potable sanitary water and for makeup

NUREG-2105 2-12 January 2013



Affected Environment

demineralized water during operations. Sanitary effluent would be discharged to the Monroe
Metropolitan Wastewater Treatment Facility. Although dewatering would occur during
construction, groundwater would not be used for any purpose during construction and operation

of Fermi 3.

Detroit Edison (2011a) presents the elevations of various hydrologic and plant features by using
three different reference data sources. The three sources referenced in Section 2.3 of the
Fermi 3 Environmental Report (ER) include the North American Vertical Datum of 1988

(NAVD 88), the Fermi plant grade datum (Plant), and the International Great Lakes Datum of
1985 (IGLD 85). Table 2-3 displays elevations of important hydrological features in each datum.
The NAVD 88 coordinate system (current mean sea level) is used throughout this document to

describe hydrological features.

Table 2-3. Reference Datums for Fermi Site Elevations

Elevations by Reference Datum (ft)

Feature NAVD 88 Plant IGLD 85

Current Fermi plant grade 581.8 583.0 581.5
Fermi 3 safety structures 589.3 590.5 589.0
Lake Erie low water datum 569.5 570.7 569.2
Elevation of water intake pipe 553.3 554.5 553.0
100-year lake level calculated by the applicant

(Detroit Edison 2012b, Section 2.4.5) 575.1 576.3 574.8
100-year lake level calculated by FEMA (2000) 578.5 579.4 577.9
Average elevation of Lake Erie, 1918-2010

(USACE 2011a) 571.6 572.8 571.3

2.3.1 Hydrology

This section describes the site-specific and regional hydrological features that could be altered
by building and operating the proposed Fermi 3. A summary of the hydrological conditions of
the proposed Fermi 3 site is provided in Section 2.3 of the ER (Detroit Edison 2011a). A
description of the site’s hydrological features related to site safety (e.g., probable maximum
flood) was presented in Section 2.4 of the Final Safety Analysis Report (FSAR) (Detroit
Edison 2012b). The elevations of all safety-related systems, structures, and components
(SSCs) of Fermi 3 would be at or above 589.3 ft NAVD 88. Both the FSAR and ER were
informed by the hydrology characterization conducted prior to building Fermi 2 and the results of |

investigations performed to support the Fermi 3 COL application.
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2.3.1.1  Surface Water Hydrology

Figure 2-3 shows the location of Fermi 3 on the western edge of Lake Erie. Historically, surface
wetlands dominated the Fermi site vicinity. Much of the wetland area was drained in the 1800s
to accommodate the development of local agriculture. Fermi 2 lies entirely on fill material
placed and graded after significant volumes of natural material were excavated. However,
much of the Fermi site is still characterized as surface wetlands. As shown in Figure 2-3, much
of the Fermi site is located in the coastal zone of Lake Erie. Approximately 656 ac of
undeveloped lands on the Fermi site are managed as part of the DRIWR (see Section 2.2.1).

The Fermi property is bordered by Lake Erie along its eastern edge, and the site drains to Lake
Erie and to Swan Creek. The Fermi site is partially bounded by the 100-year floodplain of these
water bodies (FEMA 2000). Swan Creek drains into Lake Erie approximately 0.5 mi north of the
Fermi site (Figure 2-1). Other nearby water bodies near the Fermi site include Stony Creek
about 3 mi southwest, the River Raisin about 6 mi southwest, the Huron River about 6 mi north,
and the mouth of the Detroit River approximately 6.5 mi northeast (Figure 2-2).

Lake Erie has an open water surface area of 9910 square miles (mi?) and a total watershed
area of 30,140 mi? (EPA 1995). Lake retention time is approximately 2.6 years. The volume of
Lake Erie is approximately 116 cubic miles (mi®) or about 128 trillion gallons (EPA 1995).
Because of the lake’s large size, there is considerable uncertainty in the estimates of the Lake
Erie water balance (Neff and Nicholas 2005). The Detroit River, which connects Lake Huron
and Lake Erie, contributes about 80 percent of Lake Erie’s total inflow. The other major inputs
to Lake Erie are from precipitation (11 percent) and tributaries (9 percent) flowing through
watersheds in Michigan, Ohio, Pennsylvania, New York, and Ontario (Environment Canada and
EPA 2005). Annual average rainfall over Lake Erie is about 35 in./yr and is estimated to
contribute approximately 25,497 cubic feet per second (cfs) (+/- 15 to 45 percent) to the water
balance (NOAA 2003; Neff and Nicholas 2005). Runoff from tributaries to Lake Erie is
estimated to be 21,189 cfs (+/- 15 to 35 percent) (Neff and Nicholas 2005). The inflow from the
Detroit River is estimated to be 188,333 cfs (+/- 5 to 15 percent), and the outflow to Lake
Ontario is estimated to be 206,202 cfs (+/- 4 to 10 percent) (Neff and Nicholas 2005). The
average annual evaporation from Lake Erie is estimated to be 36 in./yr and is estimated to
remove approximately 26,027 cfs (+/- 10 percent) from the water balance (NOAA 2003; Neff
and Nicholas 2005). Between 2000 and 2006, the average water use in the basin was

53,285 million gallons per day (MGD), or about 19,449 billion gallons per year (GLC 2005a, b, c;
20064a, b; 2009a, b).

Lake Erie is usually divided into three separate drainage basins: western basin, central basin,
and eastern basin. The western basin of Lake Erie is situated east of the Fermi site and would
provide the operational water for Fermi 3. The western basin of Lake Erie is very shallow, with
an average depth of 24 ft, and is partially restricted from the rest of Lake Erie by chains of
barrier beaches and islands. Major streams that flow into the western basin are the Detroit
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River, River Raisin, and Maumee River. The typical wind current pattern for the western basin
is west to east (EPA 1995). Flow velocity varies due to wind currents and seasonal climate
variations and was measured to be an average of 0.4 ft/second (fps) in the western basin of
Lake Erie during an experiment and 0.3 fps between the Detroit River and the Toledo water
intake after a salt spill (Verber 1953; Kovacik 1972).

The average water elevation for Lake Erie is estimated to be 571.6 ft NAVD 88 (NOAA 2009a).
A rock barrier is present along the shoreline on the eastern edge of the Fermi site at 581.8 ft
NAVD 88, which is also the current plant grade, to protect the Fermi site against high water
levels of Lake Erie. According to the Federal Emergency Management Agency (FEMA 2000),
the 100-year flood level is at 578.5 ft NAVD 88 at the Fermi site. Lake Erie water levels are
measured hourly by the National Oceanic and Atmospheric Administration (NOAA) at the Fermi
site gage (ID 9063090). Water levels are typically higher in the spring and summer and lower in
the fall and winter. The record low water elevation of Lake Erie at the Fermi gage is 563.9 ft
NAVD 88. The highest recorded water elevation at the Fermi gage is 576.8 ft NAVD 88. Winds
blowing across the lake can cause surges in lake levels and subsequent seiches, which are
oscillations of water levels in response to atmospheric conditions. USACE estimates that the
maximum 100-year storm-induced surge on Lake Erie is 3.9 ft at the Fermi site (USACE 2011b).
In the FSAR, Detroit Edison (2012b) presented the historical records of seiches recorded in the |
western basin of Lake Erie in Toledo. The maximum recorded rise was 6.3 ft and the maximum
recorded fall was 8.9 ft for the period from 1941 to 1981.

Over the past 30 years, the Lake Erie shoreline at the Fermi site has remained fairly stable.
Erosion and sediment transport in the western basin of Lake Erie near the proposed Fermi 3 are
dictated primarily by two major streams: the Detroit River to the north and the River Raisin to
the south. The Maumee River farther south, however, is the major sediment source to Lake
Erie and contributes the highest amount of suspended solids per year of any other tributary to
the Great Lakes (Bridgeman 2006).

The Swan Creek watershed has a drainage area of 106 mi?>. The watershed is an elliptically
shaped basin trending northwest-southeast. The average slope of the creek is 5.15 ft/mi. The
Swan Creek watershed has a maximum elevation of approximately 700 ft NAVD 88 at 25 mi
inland, and it drains to Lake Erie to the east, where elevations at the mouth of the creek are
approximately 575 ft NAVD 88. The entire Swan Creek watershed is situated within flat to
gently rolling plains. In general, the surface soils within the basin are primarily lacustrine clay,
with some sand ridges at the head of the watershed. The soils have low infiltration capacity,
resulting in poor surface drainage. Floodplains occupy areas along the creek, and wetlands are
well developed at its mouth near Lake Erie. No significant impoundments or reservoirs are
present along Swan Creek, according to the National Inventory of Dams (USACE 2007).

Currently, Swan Creek is ungaged. The MDEQ (2009a) calculated Swan Creek flows by using
data collected from a gaging station installed in a neighboring watershed with similar geologic
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characteristics. The harmonic mean annual daily flow rate was estimated to be 4.6 cfs. Monthly
mean flows were estimated to vary from 6 cfs in August to 140 cfs in March. The 90-day mean
low flow rate that occurs, on average, once in 10 years (10 percent chance of occurring in any
one year) was estimated to be 0.9 cfs.

Other nearby watersheds include Stony Creek (120 mi®) about 3 mi southwest, River Raisin
(1072 mi?, average flow rate of 671 cfs) about 6 mi southwest, and Huron River (908 mi?,
average flow rate of 565 cfs) about 5.75 mi north (Herdendorf 1987). These watersheds are not
likely to be affected by the Fermi site because of their distances from the site.

The North Lagoon and South Lagoon are located near the proposed Fermi 3 site. They are
hydraulically connected to Lake Erie through direct contiguous waterways (Figure 2-6). There
are two man-made canals on the western side of the Fermi site. The north canal (also known
as the overflow canal), located northwest of the proposed Fermi 3, flows to the North Lagoon.
The south canal (also known as the discharge canal), west of the proposed Fermi 3, flows to the
South Lagoon. A small pond (the central canal) is located between the north and south canals.
Nearby wetlands are hydraulically connected to the canals through culverts, but the central
canal is not directly connected to any surface water features. The wetlands, north and south
canals, and lagoons are all hydraulically connected to the western basin of Lake Erie.

There are two Quarry Lakes and one man-made water basin on the Fermi site (Figure 2-6).
The Quarry Lakes resulted from rock quarry operations in support of the building of Fermi 2.
They are located about 3000 ft southwest of the proposed location of Fermi 3 in the area of
office buildings (Figure 2-6). The man-made water basin is in the northern part of the Fermi site
and is the reservoir for the circulating water system for Fermi 2. Fermi 3 would not use the
water basin.

The intake from Lake Erie for Fermi 2 is located between the two rock groins that extend into
Lake Erie to minimize shoaling and protect the Fermi 2 water intake (Figure 2-6). Dredging is
periodically performed in the area between the two groins. The current dredge cycle is 4 years
(Detroit Edison 2011a). Dredging activities are regulated by two existing permits: (1) the
USACE Permit Number LRE-1988-10408, which authorizes activities under Section 10 of the
Rivers and Harbors Act of 1899, and (2) the MDEQ Permit Number 11-58-0055-P under

Act 451, Natural Resources and Environmental Protection Act, Part 325, “Great Lakes
Submerged Lands.” Dredge spoils are placed in the Spoils Disposal Pond that is supported by
embankments and located near the Lake Erie shore to the south of the proposed location for
Fermi 3. The Spoils Disposal Pond has an outfall associated with the Fermi 2 National Pollutant
Discharge Elimination System (NPDES) Permit MI0037028 (MDEQ 2005). NPDES regulated
outfalls are shown in Figure 2-6.

Fermi 2 discharges water directly to both Lake Erie through a discharge pipe and to Swan
Creek through the north canal under the MDEQ NPDES permit (Figure 2-6). The Fermi 2
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Figure 2-6. Surface Water Features, Discharge Outfalls, and Water Quality
Sampling Locations on the Fermi Site
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cooling water discharge is located along the shoreline of Lake Erie, north of Fermi 2 and east of
the cooling towers (Outfall 001 in Figure 2-6). The discharge structure from the Fermi 2
circulating water reservoir consists of a subgrade pipe entering into an onshore concrete basin
with an invert elevation of 575 ft NAVD 88 (NRC 1981). At the end of the concrete basin,
discharge enters a riprap-covered open channel at a 2:1 horizontal-to-vertical slope to an
elevation of 571 ft NAVD 88. The open channel has 3-ft channel sides that also have a

2:1 horizontal-to-vertical slope. The riprap-covered channel continues out into Lake Erie at a
100:1 horizontal-to-vertical slope for approximately 100 ft (NRC 1981).

The Fermi 3 discharge pipe would be located 1300 ft out into Lake Erie where the lake bed has
an elevation of approximately 563 ft NAVD 88. The average elevation of Lake Erie at the Fermi
site is 571.6, so there would be an average depth of 8.6 ft of water in the vicinity of the
discharge pipe (NOAA 2007).

2.3.1.2 Groundwater Hydrology

In this section, “regional” refers to Monroe County, Michigan, and the five counties adjacent to
Monroe County. “Local” refers to the Fermi site and its vicinity. The following descriptions are
based on information from the ER, the FSAR, and independent sources.

The Fermi site is located on a glacial plain. The local groundwater system is composed of two
zones: unconsolidated overburden and several carbonate bedrock aquifers. The overburden
materials consist of the fill material and clay dikes in addition to the native lacustrine and glacial
deposits. The uppermost carbonate bedrock formation is the Bass Islands Group, composed of
dolomite bedrock. The geology of the Fermi site is discussed further in Section 2.8.

During the building of Fermi 2, gravel and cobble gravel fill were placed to provide a structural
base for the power plant. Some of the fill material came from an onsite quarry that mined the
Bass Islands Group carbonate bedrock. The fill extends across most of the area associated
with the construction of Fermi 2 (Detroit Edison 2009c). In logs for boreholes drilled in the
immediate location of Fermi 3, the fill was classified as cobbles, well graded gravel, poorly
graded gravel, graded gravel with silt, and boulders. The fill ranges from 10 to 15 ft thick across
most developed plant areas (Detroit Edison 2009¢). However, the fill is estimated to extend to
below the original top of the bedrock in the vicinity of Fermi 2 buildings that also extend to below
bedrock. In addition to the fill, a system of clay dikes was installed on the Fermi site (Detroit
Edison 2009c; 2011a). The presence of the dikes restricts the lateral movement of infiltrated
water in the fill beyond the areas enclosed by the dike. Recharge of the fill is through
precipitation that flows downward into the underlying geologic units (lacustrine sediments,
glacial till, or carbonate bedrock).
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The native overburden of the Fermi site is composed of peaty silt and clay of lacustrine origin
(0 to 9 ft thick) and a brown and gray glacial till of late Pleistocene age (6 to 19 ft thick) (Detroit
Edison 2011a). The native overburden has a relatively low hydraulic conductivity and an
average thickness of about 28 ft, which is consistent with the regional conditions in much of
Monroe County, Michigan. It should be noted that as much as 20 ft of the overburden was
excavated and replaced with fill material in most of the areas of the Fermi site during the
building of Fermi 2 (Detroit Edison 2011a). The overburden is recharged with precipitation and
is hydraulically connected to nearby water bodies.

Two regional aquifers, the Bass Islands Group aquifer and the Salina Group aquifer, lie beneath
the overburden at the Fermi site. There is a weathered zone at the boundary of the Bass
Islands Group aquifer and the glacial overburden. The Bass Islands Group aquifer is composed
of dolomite bedrock, and the thickness of the unit varies between approximately 50 and 100 ft
beneath the Fermi site.

Unit F of the Salina Group underlies the Bass Islands Group at the site. The unit is primarily
composed of dolomite, shale, breccia, and limestone and is considered to be an aquifer. The
thickness of the unit is over 100 ft. It is recharged by the Bass Islands Group aquifer.

As a part of the Fermi 3 hydrogeologic investigation, 17 monitoring wells and/or piezometers
were installed into the overburden at the site, 11 monitoring wells and/or piezometers were
installed into the Bass Islands Group, and one piezometer was installed in the Salina Group
Unit F (Detroit Edison 2011a).

Hydraulic Properties

Slug tests were performed in monitoring wells and piezometers screened in both the rock fill and
the overburden to estimate hydraulic conductivity (Detroit Edison 2011a). Hydraulic conductivity
of the rock fill from six slug tests was found to be very high and ranged from 251 to 1776 ft/day
(Detroit Edison 2011a). The hydraulic conductivity of the glacial overburden from five slug tests
ranged from 0.028 to 16.5 ft/day (Detroit Edison 2011a).

Packer tests were performed at multiple depths in wells screened in the Bass Islands Group
(Detroit Edison 2011a). Hydraulic conductivity values calculated from the packer tests ranged
from 0.11 to 40.1 ft/day. However, the average hydraulic conductivity was calculated to be
3.28 ft/day in wells with no suspected hydraulic connection to zones above or below the zone
being tested (Detroit Edison 2011a). Regional estimates of hydraulic conductivities of the Bass
Islands Group have ranged from 5 to 36 ft/day (Reeves et al. 2004; Detroit Edison 2011a).
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Potentiometric Surfaces

Figure 2-7 shows the water table contour map for the overburden at the site. Groundwater
mounds are present in the areas of lower hydraulic conductivity, and flow in the overburden is
primarily toward the surface water bodies. The groundwater flow velocity in the overburden is
expected to vary locally because of the complex arrangement of natural and fill material with
widely varying hydraulic conductivities.

Figure 2-8 shows the potentiometric surface of the Bass Islands Group aquifer at the site. This
deeper groundwater flows to the south-southwest and then to the west at the Fermi site,
discharging at the Quarry Lakes. The regional groundwater flow in the bedrock aquifer is shown
in Figure 2-9 and is dominated by the dewatering operations of two quarries that are located
northwest and southwest of the site. The dewatering activities create a groundwater divide in a
northwest-southeast direction south of the Fermi site. The dewatering wells for the quarries are
two regional groundwater discharge zones. However, regional gradients historically were to the
east toward Lake Erie (NRC 1981; Detroit Edison 2011a).

On the basis of an average hydraulic gradient of 0.002 ft/ft and an assumed effective porosity of
0.1 percent, the groundwater flow velocities in the Bass Islands Group at the Fermi site are
between 0.2 and 35 ft/day for minimum and maximum hydraulic conductivity, respectively.
Groundwater in the aquifer is thought to flow along fractures in the bedrock and the weathered
zone near its top (Detroit Edison 2011a). All wells except one installed in the aquifer
demonstrate that the groundwater is under artesian conditions. The direction of the vertical
gradient in groundwater at the site is downward, so water moves from the overburden to the
Bass Islands Group aquifer below. The regional aquifer is recharged from the west and from
the glacial overburden from above.

2.3.2 Water Use

This section describes water use near the Fermi site, including the use of water resources from
Lake Erie and groundwater. The total water use is divided into consumptive use and
nonconsumptive use. Consumptive use is the portion of water withdrawn or withheld from a
water source and assumed to be lost or otherwise not returned to the source as a result of its
evapotranspiration, its incorporation into products (e.g., crops), or other processes (e.g., export
from the basin). Nonconsumptive use is the portion of water withdrawn from a water source that
returns to the source.

2.3.2.1 Surface Water Use

Lake Erie is a major water source in southeastern Michigan. The existing Fermi 2 uses the lake
water for cooling, and Fermi 3 would also use Lake Erie water for cooling. Lake Erie would also
be the source of water used during building activities. The Fermi site uses the local water
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supply (Frenchtown Township) for potable water. This water is withdrawn from Lake Erie. The
Great Lakes Commission (GLC) issues yearly reports on use of water withdrawn from Lake
Erie, and a summary of the last seven reports is provided in Table 2-4.

Table 2-4. Annual Lake Erie Water Use

Total Power Plant Public Supply Total
Withdrawn Withdrawals Withdrawals Consumptive

Year (MGD)® (MGD) (MGD) Use (MGD)
2000 50,455 48,448 1189 526
2001 47,786 45,737 1228 525
2002 53,938 51,991 1205 504
2003 49,440 47,500 1243 495
2004 56,543 54,723 1106 486
2005 58,812 55,185 1234 496
2006 56,024 50,518 1212 477

Sources: GLC 200543, b, c; 2006a, b; 2009a, b
(@) MGD = million gallons per day.

Mean total consumptive use within the Lake Erie basin was 1.0 percent between 2000 and
2006. Power plants withdrew the largest amount of water in each of the years listed in

Table 2-4; however, public water supply and industrial categories were the top two consumptive
water uses. Between 2000 and 2006, the U.S. and Canadian nuclear power industry withdrew
an average of 168 MGD from Lake Erie and consumed an average of 14 MGD, amounting to an
average consumptive use rate of approximately 8 percent (GLC 2005a, b, c¢; 2006a, b;

2009a, b). The average consumptive use of Fermi 2 was estimated as approximately

40 percent of total withdrawal according to the Fermi 2 Final Environmental Statement (FES)
(NRC 1981). Different cooling systems account for the variance in consumptive water use
among nuclear plants in the Lake Erie basin.

Mean water withdrawals from Lake Erie in Monroe County, Michigan, from 2000 to 2006 were
1740 MGD for thermoelectric power and 12.4 MGD for public water supply (MDEQ 2000, 2001,
2002, 2003, 2004). Average Monroe County use of Lake Erie water for all uses between 2000
and 2004 was 1735 MGD (MDEQ 2000, 2001, 2002, 2003, 2004). Average use of other
surface water resources in Monroe County was 4.8 MGD between 2000 and 2004

(MDEQ 2000, 2001, 2002, 2003, 2004).

To estimate future water use in Monroe County to 2060, the review team used projected
population estimates presented in Section 2.5.1 of the ER and the reported water use in
Monroe County as presented in the ER. If it is assumed that per capita water use does not
change from present amounts and that the population will increase 74 percent by 2060 (Detroit
Edison 2011a), the quantity of Lake Erie water used for the public water supply in Monroe
County would increase from approximately 12 MGD in 2000 to 23 MGD in 2060. The total
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surface water used in Monroe County for public water supply, agricultural irrigation, self-supply
industrial, and golf course irrigation would increase from 4.4 MGD in 2000 to 7.8 MGD in 2060.
If water use for thermoelectric power generation increased linearly at the same rate as
population growth in the county, then the total Lake Erie water used in Monroe County for
thermoelectric power generation would increase from approximately 1700 MGD in 2000 to

2990 MGD in 2060. Between 2000 and 2006, the average water use in the basin was

53,285 MGD or about 19,449 billion gallons per year, with approximately 1 percent (507 MGD or
185 billion gallons per year) as consumptive use (GLC 2005a, b, ¢; 2006a, b; 2009a, b). The
total volume of Lake Erie is approximately 128 trillion gallons, so the average annual
consumptive use in the Lake Erie basin is approximately 0.14 percent of the total lake volume.

With the passing of the Great Lakes Compact in 2008, any new water withdrawals within the
Great Lakes Basin that would result in a consumptive use of 5 MGD or more were made subject
to review by all of the States and provinces in the region. The requirements of the Great Lakes
Compact are met by the State of Michigan under the MDEQ Large Quantity Withdrawal Permit
through the authority of MCL 324.32723. This permit would be required for Fermi 3, is listed in
Appendix H, Table H-1, and is also discussed in Section 5.2. Recent studies of the effects of
climate change indicate that there could be declines in the overall Lake Erie water levels of as
much as 1.5 ft (USGCRP 2009).

2.3.2.2 Groundwater Use

Groundwater withdrawal in Monroe County is substantially less than withdrawal from Lake Erie.
Between 2000 and 2004, groundwater withdrawals ranged from 9.4 to 17.7 MGD and averaged
14.0 MGD (MDEQ 2000, 2001, 2002, 2003, 2004). Self-supply industrial companies were the
largest users of groundwater in Monroe County, accounting for 83 to 93 percent between

2000 and 2006 (Detroit Edison 2011a). The remaining water use was for thermoelectric power
facilities, public water supply, agricultural irrigation, and golf course irrigation.

Fermi 2 does not use groundwater, and Detroit Edison does not plan to use groundwater for the
proposed Fermi 3.

Detroit Edison (2011a) relied on groundwater use information for the year 2000 from

U.S. Geological Survey (USGS) Water-Resources Investigations Report 03-4312

(Reeves et al. 2004) and population estimates presented in Section 2.5.1 of the ER to estimate
future water use. The USGS report presented groundwater use values for quarries in Monroe
County and at nearby quarries in Wayne County that are higher than the values presented by
the MDEQ for Monroe County (2000). The USGS estimate is conservative because it includes
withdrawals from outside Monroe County that impact water levels within the county. Detroit
Edison (2011a) used the USGS values to estimate that total freshwater groundwater
withdrawals in Monroe County would increase from approximately 28 MGD in 2000 to 49 MGD
in 2060.
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2.3.3  Water Quality

The water quality of Lake Erie, Swan Creek, Fermi site surface water bodies, and the
groundwater in the vicinity of the Fermi site is described in the following sections. Shallow
groundwater at the Fermi site is hydraulically connected with the surface water, as discussed in
Section 2.3.1.2.

Water quality data are available from the following sources: (1) U.S. Environmental Protection
Agency (EPA), which maintains the Great Lakes Environmental Database (GLENDA) and the
Storage and Retrieval Database (STORET); (2) MDEQ; (3) USGS, which maintains the National
Water Information System (NWIS) database; (4) NOAA; and (5) Fermi site data.

2.3.3.1  Surface Water Quality

Surface water bodies whose quality could be affected by the proposed Fermi 3 include Lake
Erie, Swan Creek, and various onsite water bodies. Onsite surface water bodies include the
North Lagoon, South Lagoon, overflow canal, discharge canal, small pond between the two
canals, and the two Quarry Lakes. However, the primary water body of concern is Lake Erie,
which would be the sole source of water to Fermi 3 and would receive the majority of discharges
from Fermi 3. Swan Creek would receive stormwater discharge and discharge from the
dewatering system during construction of Fermi 3. The overflow canal, discharge canal, and
pond would be either fully or partially filled in during Fermi 3 building activities. In addition,
onsite water bodies would receive some stormwater runoff during building and operations.

Lake Erie water is used for the public water supply in Monroe County and many other locations
across the Lake Erie basin. Current water quality concerns with regard to Lake Erie include
(1) increased phosphorus loading from regional agricultural activities, which causes toxic algal
blooms, and (2) elevated concentrations of three bioaccumulative contaminants (mostly from
historical industrial activities), such as dioxin, polychlorinated biphenyls (PCBs), and mercury
(Hartig et al. 2007; Brannan 2009). In 2005, the EPA Large Lakes and Rivers Forecasting
Research Branch began the Detroit River-Western Lake Erie Basin Indicator Project

(Hartig et al. 2007). The EPA identified the following current challenges to the Detroit River-
Western Lake Erie Basin water resources: (1) population growth and accompanied land use
changes, (2) nonpoint source pollution, (3) toxic substances contamination, (4) habitat loss and
degradation, (5) exotic species, and (6) greenhouse gases and global warming

(Hartig et al. 2007).

The MDEQ is responsible for assessing the support of beneficial uses of surface water bodies in
Michigan and subsequently listing water bodies on the Clean Water Act Section 303(d) list of
impaired waters, if they do not support those beneficial uses. Currently Lake Erie waters under
Michigan jurisdiction are on the Section 303(d) list for not supporting fish consumption because
of the elevated concentrations of PCBs and dioxins in fish tissue. The total maximum daily load
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(TMDL) determination is scheduled to be completed in 2015 (MDEQ 2009b). In general, Lake
Erie public water supply use was not assessed and neither were total/partial body contact uses.
The Lake Erie shoreline from the Detroit River to the Michigan-Ohio border has not been
assessed for most beneficial uses, and there is insufficient information on total and partial body
contact uses. However, the Lake Erie coastline at Luna Pier Beach, in Monroe County south of
the Fermi site, is on the Section 303(d) list for not supporting total or partial body contact uses
as a result of pathogen concentrations (MDEQ 2009b).

A TMDL for Escherichia coli (E. coli) in the Detroit River was issued by MDEQ in August 2008
(MDEQ 2008a). The TMDL addresses sources of E. coli in the U.S. portions of the Detroit River
watershed. The Detroit River is also on the Section 303(d) list for dioxin (fish tissue only),
dichlorodiphenyltrichloroethane (DDT) (fish tissue only), PCBs (both fish tissue and water
column), and mercury (both fish tissue and water column) (MDEQ 2009b).

Swan Creek downstream of Sigler Road to Lake Erie is on the Section 303(d) list for not
supporting fish and macroinvertebrate communities. MDEQ (2009b) noted the causes as direct
habitat alterations, anthropogenic substrate alterations, and flow regime alterations.

Water quality in the western basin of Lake Erie is monitored at several stations. Surface water
quality data for the vicinity of the Fermi site is collected by a number of agencies: EPA
maintains the GLENDA and STORET databases; USGS maintains the NWIS database; and
MDEQ performs monitoring in many locations. Temperature data are also available from NOAA
from four gages on the coast of Lake Erie, with two stations being located within the western
basin: Toledo, Ohio, and Marblehead, Ohio. Monthly average temperatures recorded at Toledo
only vary between 50.4°F and 59.0°F annually and reflect temperatures of the Maumee River.
Temperatures measured at the Marblehead station are presented in Table 2-5, along with the
average monthly Lake Erie surface temperatures presented in the ER (Detroit Edison 2011a)
that were modeled by the NOAA Great Lakes Environmental Research Laboratory. Additional
monitoring of Lake Erie is done at the Fermi site, as described in text that follows.

Depending on the constituent, monitoring required by Fermi NPDES Permit No. MI0037028
occurs daily, weekly, monthly, or quarterly at wastewater Outfall 001, Outfall 009, Outfall 011,
and Outfall 013 and monthly at the Fermi 2 intake (MDEQ 2005). Figure 2-6 shows the
locations of the NPDES outfalls, including stormwater discharge outfalls. Detroit Edison has
reported spills to the MDEQ regularly and submitted copies of the notification letters to the
review team. Leaks of chlorine, ethylene glycol, sanitary waste, oil and grease, and other
constituents to both wastewater and stormwater outfalls have been reported at Fermi 2, and
descriptions follow of some of the discharges reported to MDEQ by Detroit Edison (Detroit
Edison 2009d):
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Table 2-5. Measured and Modeled Lake Erie Monthly Average

Temperatures
Measured Temperature Modeled Water Surface
at Marblehead, OH Temperature

Month F)® cRH®
January 34.2 33.5
February 33.8 32.3
March 37.2 32.7
April 49.3 36.6
May 59.5 49.6
June 72.3 63.4
July 75.2 721
August 77.0 74.2
September 68.2 71.2
October 55.4 63.2
November 45.2 52.8
December 39.0 415

(a) Source: NOAA 2011
(b) Source: Detroit Edison 2011a

e On March 6, 1987, fluid was observed to be emanating from sanitary sewer manholes. The
spill was stopped within 30 minutes of the time of discovery, and waste was observed to
reach Lake Erie. Estimates of the quantity of sanitary waste lost to Lake Erie were not
made.

e On January 9, 1996, Detroit Edison (2009d) reported a leak of 200 gallons of 50 percent
ethylene glycol solution to the cooling water reservoir, which discharges to Outfall 001.

e On March 15, 2000, a leak of cooling water with a chlorine concentration above the NPDES-
permitted discharge limitations was found flowing overland from the south cooling tower to
the overflow canal. Within two hours of the discovery of the leak, earthen berms were
constructed to block the flow of water to the overflow canal. The cooling tower leak was
repaired within 2 days of the discovery of the leak.

As a part of the COL application for Fermi 3, a year of quarterly surface water sampling was
done at six locations throughout the site (see Figure 2-6), including two locations within Lake
Erie (AECOM 2009a). The sampling indicated that the surface water quality at the Fermi site
was typical of the area, with elevated levels of nutrients including total phosphorus,
orthophosphorus, nitrate and nitrite nitrogen, and total Kjeldahl nitrogen. On average,
concentrations of mercury in site surface water exceeded MDEQ Rule 57 for human noncancer
values (0.0018 ug/L) and wildlife values (0.0013 ug/L); however, these values are consistent
with values measured at the intake to Fermi 2 from Lake Erie. When surface water quality is
compared to primary and secondary drinking water standards (EPA 2009a), color, turbidity, and
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fecal coliform concentration in most samples exceed drinking water standards. Concentrations
of sulfate and total dissolved solids (TDS) exceed secondary drinking water standards in the
southern Quarry Lake (location QU-W).

The ER presents 2007 sample results from two locations within Lake Erie near the Fermi site in
which coliforms (total and fecal) were detected in the samples (Detroit Edison 2011a). Total
coliforms were found at concentrations of 200 and 500 colony-forming units/100 mL

(cfu/100 mL), and fecal coliforms were not detected in one sample and were detected at

100 cfu/100 mL in the other. Also, quarterly sampling at six surface water locations on the site
from July 2008 through April 2009 was done to test for fecal coliform (AECOM 2009a). It was
detected at five of the six locations (not detected at location QU-W); average concentrations
were 8 to 39 cfu/100 mL (AECOM 2009a). Concentrations at Lake Erie location LE1-W, near
where the Fermi 3 outfall pipe would end, were between 4 and 17 cfu/100 mL.

Grab samples from Swan Creek in the early 1970s and early 1990s showed that concentrations
of nitrate nitrogen, total phosphorus, Kjeldahl nitrogen, and sulfate were elevated when
compared with the most recent Fermi site data.

If water levels in Lake Erie were to decline significantly as a result of climate change, water
temperatures would also likely rise in the summer, especially in the shallow western basin of
Lake Erie.

2.3.3.2  Groundwater Quality

Groundwater samples were collected in Fermi site wells from 2007 through 2009 (Detroit Edison
2011a; AECOM 2009a). In 2007, 20 groundwater samples were analyzed, and the results were
reported in the ER (Detroit Edison 2011a). Between July 2008 and April 2009, a year of
quarterly groundwater sampling was done at four locations throughout the site (AECOM 2009a).
When groundwater quality was compared to primary and secondary drinking water standards
(EPA 2009a), color, turbidity, and concentrations of sulfate, iron, and TDS exceeded drinking
water standards in many of the samples. In some cases, the pH values of the samples were
more or less than the secondary drinking water standards.

Tritium has not been detected in most onsite monitoring wells (Detroit Edison 2009a). Data
from four quarters of groundwater monitoring in late 2007 through 2008 were presented in the
2008 radiological environmental monitoring program (REMP) report. These data indicated that
tritium was detected once in one of the nine deep wells at an activity concentration of 573 pCi/L.
In shallow monitoring wells, tritium was detected in 9 of 28 wells at activity concentrations up to
1950 pCi/L (Detroit Edison 2009a). At five of these wells, results were usually below the
detection limit, with detectable concentrations up to 740 pCi/L occurring sporadically in one or
two quarters. At the other four wells, concentrations above detectable limits were common
(though some results were below the detection limit in some quarters). The wells and their
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highest results during the period of record were 13S (1950 pCi/L), 14S (800 pCi/L), 24S

(860 pCi/L), and 25S (1050 pCi/L). Wells where tritium was detected are located east and south
of the Fermi 2 emissions stack. Detroit Edison proposed a scenario of the washout of tritium by
precipitation (Detroit Edison 2009a), which is realistic given the locations of the stack and the
wells. At the monitored wells, no trend was apparent in the tritium data. All detected
concentrations were well below the EPA drinking water standard of 20,000 pCi/L.

Groundwater sampling at the Fermi site in 1969, 1970, and 2007 indicated sulfate
concentrations exceeding the EPA secondary standard in most of the samples and chloride
concentrations exceeding the secondary standard in several samples (Detroit Edison 2011a).
In eastern Monroe County, high sulfate is common due to natural sources (Apple and
Reeves 2007).

In wells within a 5-mi radius of the Fermi site, elevated concentrations of arsenic above the
EPA (2009a) maximum contaminant level (MCL) were found in groundwater samples (Detroit
Edison 2011a). In this county-wide study by MDEQ, forty-two samples were measured for
arsenic between 1985 and 2007 from wells serving single-family dwellings, schools, industrial
facilities, and the City of Monroe. The sampled wells were not located close to the Fermi site,
and the arsenic concentrations are not attributed to the site. Elevated concentrations of nitrate
as nitrogen were also found in some wells, but these did not exceed the MCL (Detroit

Edison 2011a). More than 1100 samples were measured for nitrate between 1983 and 2007
from wells serving single-family dwellings, golf courses, churches, schools, farms, industrial
facilities, and the City of Monroe. Concentrations of volatile organic carbons (VOCs) measured
in wells within 5 mi of the Fermi site between 1993 and 1999 were not above water quality
standards (Detroit Edison 2011a).

Several spills associated with the operation of Fermi 2 have affected groundwater quality, and
these were reported by Detroit Edison to MDEQ (Detroit Edison 2009¢e). They are as follows:

e In 1987, a leak of sodium hydroxide to groundwater was identified, and the pH of the
groundwater in the area of the spill was measured to be 12.8. Detroit Edison excavated the
soil in the area of the spill and pumped groundwater from the excavated area until the
groundwater pH was diluted to a measurement of 9.5.

¢ According to MDEQ (2010), a diesel tank leak at the Fermi site was discovered on
October 18, 2001. The investigation for this leak was closed on December 19, 2001
(MDEQ 2010).

e In 2002, 20 gal of 15 percent sodium hypochlorite solution were accidentally spilled on sail,
and the soil was subsequently excavated and neutralized.

o Remedial action was taken to clean up a diesel spill to groundwater that was identified in
2002 (Envirosolutions 2007).

NUREG-2105 2-30 January 2013



Affected Environment

¢ Free phase diesel fuel was found in a dewatering sump within the Fermi 2 residual heat
removal (RHR) complex in June 2002. A leak in the emergency fuel drain pipe was thought
to be the source, and the leak was repaired. Diesel fuel contamination was monitored and
remediated as regulated by the MDEQ Remediation and Redevelopment Division (RRD)
under Part 201, “Environmental Remediation,” of the Natural Resources and Environmental
Protection Act (451 MCL 201). During the investigation and cleanup activities,
21 monitoring wells were installed to delineate the extent of the contamination at the site
(Envirosolutions 2007). Concentrations of fuel fell below cleanup criteria specified in
Part 201 (Subsection 20120a[1][a] to [e]) in November 2006 (Envirosolutions 2007).
Closure of this site was accepted by the MDEQ in 2009 (MDEQ 2009c).

2.3.4  Water Monitoring

Monitoring of water flow and quality in Lake Erie, Swan Creek, Fermi site surface water, and the
groundwater in the vicinity of the Fermi site are described in the following sections.

2.3.4.1 Lake Erie Monitoring

There is a NOAA gaging station (ID 9063090) on Lake Erie in the vicinity of the Fermi 2 intake
structure. The Fermi gage has monitored water levels at the Fermi site hourly since 1970.
Additional NOAA National Ocean Service gaging stations in the western basin of Lake Erie are
at Marblehead, Ohio (water levels and temperatures monitored since 1959), and Toledo, Ohio
(water levels monitored since 1904).

The EPA performs water quality monitoring at five locations within the western basin of Lake
Erie, and the data are available on the GLENDA database. MDEQ also monitors Lake Erie at
109 stations, and the monitoring data are available on the EPA STORET database.

A full suite of historical Lake Erie water level and water quality data are presented in the ER
(Detroit Edison 2011a).

2.3.4.2 Swan Creek Monitoring

There has been no consistent historical flow monitoring of Swan Creek. The review team
identified measurements taken from 12 locations in the upper watershed of Swan Creek by the
USGS, but the data were limited to between one and four measurements per site. In addition,
the MDEQ performed water quality monitoring on Swan Creek in 1993. Results of Swan Creek
monitoring are presented in the ER (Detroit Edison 2011a).

2.3.4.3  Fermi Site Surface Water Monitoring
Discharges at the Fermi 2 plant have been monitored in accordance with the NPDES permit

since 1988 when operations began. The NPDES permit for Fermi 2 requires regular monitoring
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of four wastewater outfalls and the water intake; each has different monitoring requirements
(see Section 2.3.3.1; Figure 2-6). In addition, Fermi 2 is required by the NPDES permit to
analyze the intake water for total mercury on a monthly basis.

Between July 2008 and April 2009, a year of quarterly surface water sampling was done at six
locations throughout the Fermi site, including two locations within Lake Erie (AECOM 2009a).

2.3.4.4  Groundwater Monitoring

Currently, Fermi 2 has four groundwater monitoring wells (GW-02 which is shown in Figure 2-7,
GW-03 and GW-04 which are shown in Figure 2-8, and GW-1 which is located along the
lakeshore south of Fermi 1) that are sampled quarterly for the radionuclides specified in the
ODCM (Offsite Dose Calculation Manual) for the REMP. Samples are collected on a quarterly
basis and are analyzed for tritium. In addition to these wells, 16 groundwater wells have been
installed around Fermi 1 to support decommissioning activities, and 28 monitoring wells have
been installed for the proposed Fermi 3. The locations of the Fermi 3 wells are shown in
Figures 2-7 and 2-8.

Between July 2008 and April 2009, a year of quarterly groundwater sampling for inorganics and
general water quality parameters was done at four locations on the Fermi site (AECOM 2009a).
These wells are identified in the report as MW-381, MW-384, MW-391, and MW-393, and their

locations are shown in Figure 2-8.

Section 4.2.4 describes the hydrologic and water quality groundwater monitoring proposed
during facility building activities, and Section 5.2.4 describes the hydrologic and water quality
groundwater monitoring proposed during operations. Radiological monitoring of groundwater is
discussed in Sections 2.10 and 5.9.

2.4 Ecology

The Fermi 3 site is located on the western shore of Lake Erie in the Lower Peninsula
physiographic province. The site is also situated in the Southern Lower Peninsula Ecoregion
(MDNR 2005). This section describes the terrestrial and aquatic ecological environment on the
Fermi 3 site and in the vicinity of the site, defined as the area within a 7.5-mi radius of the site,
as described in Section 2.1 and shown in Figure 2-3. This section also describes the ecological
environment of the proposed new transmission line corridor and other areas likely to be affected
by development and operation of the proposed facilities.

24.1 Terrestrial and Wetland Ecology

Prior to development of Fermi 1 and 2, most of the Fermi site was used for agriculture or
otherwise disturbed. Undeveloped areas on the Fermi site have reverted to vegetated cover
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types through ecological succession. The history of vegetative cover prior to development of
Fermi 2 was documented in a study conducted from 1973 to 1974 (NUS Corporation 1974).
That study found that nearly all of the habitats on the site at that time (after development of
Fermi 1 but prior to development of Fermi 2) were in the early stages of succession. Vegetative
cover currently is composed of a mix of emergent wetland, forest, grassland, developed areas,
cropland, and shrubby vegetation (Detroit Edison 2011a). The primary types of vegetative
cover are described below and shown in Figure 2-10.

Areas west of the Fermi site consist mostly of agricultural land (row crops) with scattered rural
residences. To the south are residential properties and a narrow lagoon off Lake Erie that is
surrounded by shrubland and thicket. Immediately north of the site is Swan Creek. Lake Erie
lies to the east of the site.

2.4.1.1 Terrestrial Resources — Site and Vicinity
Existing Cover Types and Vegetation

Vegetation at the Fermi site was studied as part of field reconnaissance-level surveys between
2006 and 2008 (Detroit Edison 2011a) and again in detailed field surveys between 2008 and
2009 (Detroit Edison 2009e). Vegetation cover type boundaries were provisionally drawn by
using aerial photography dated from 2006 to 2008. Field personnel refined the boundaries by
using field survey observations (Detroit Edison 2011a). Cover types were identified according
to Michigan’s Wildlife Action Plan (MDNR 2005) categorization system, with minor
modifications. The surveys were conducted during the spring, summer, and fall to account for
the variation in flowering time for different plant species. Field surveys included
characterizations of the structure and species composition of the plant communities of each
area (Detroit Edison 2009e).

Within each delineated cover type occurrence, representative transects were examined to
identify dominant species and confirm the preliminary cover type assignments (Detroit

Edison 2011a). At least two transects were examined in each cover type occurrence. Plants
were randomly sampled within each transect to more thoroughly examine localized differences
and better understand the species diversity present. The results of the field studies were used
to better understand the character and refine the boundaries of the cover types. Twelve major
cover types were identified. They are described in the following sections in order of decreasing
extent on the site. Acreages are summarized in Table 2-6.

The following cover type descriptions are based on information provided by Detroit Edison
(2011a), unless otherwise noted.
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Coastal Emergent Wetland (Open Water)
Coastal Emergent Wetland (Vegetated)
Grassland: Right-of-Way

Grassland: |dle/Old Field/Planted
Grassland:; Row Crop

Shrubland

Thicket

Forest: Coastal Shoreline

Forest: Lowland Hardwood

 Forest: Woodlot

Developed Areas

Lakes, Ponds, Rivers

Lake Erie

Figure 2-10. Primary Vegetation Cover Types of the Fermi Site (Detroit Edison 2011a)
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Table 2-6. Vegetative Cover Types on the Fermi Site

Percent
Cover Type (Habitat)® Dominant Species Acres  of Site
Terrestrial and wetlands

Coastal emergent wetland Common reed (Pragmites australis), 273 21.7
cattail species (Typha spp.), American
lotus (Nelumbo lutea)

Grassland: right-of-way Big bluestem (Andropogon gerardii), 29 23
Indiangrass (Sorghastrum nutans)

Grassland: idle/old field/planted = Smooth brome (Bromus inermis), 75 6.0
Canada goldenrod (Solidago
canadensis)

Grassland: row crop Corn (Zea mays), soybeans (Glycine 64 5.1
max)

Shrubland Dogwood species (Cornus spp.), 113 9.0
common buckthorn (Rhamnus
cathartica), multiflora rose (Rosa
multiflora), blackberry species (Rubus
spp.)

Thicket Hawthorn species (Crataegus spp.), 23 1.8
box elder (Acer negundo), dogwoods

Forest: coastal shoreline Cottonwood (Populus deltoides), 47 3.7

peach-leafed willow (Salix
amygdaloides)
Forest: lowland hardwood Cottonwood, peach-leafed willow, oak 92 7.3
species (Quercus spp.), basswood
(Tilia americana), hickory species
(Carya spp.)

Forest: woodlot Cottonwood, box elder, green ash 117 9.3
(Fraxinus pennsylvanica)

Developed areas NA® 212 16.8

Open water 0.0

Lakes, ponds, rivers NA 44 3.5

Lake Erie (main body) NA 171 13.6

Total 1260 100

Source: Adapted from Detroit Edison 2011a
(a) Vegetative cover types are based on MDNR 2005.
(b) NA = not applicable.
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Coastal Emergent Wetland

Coastal emergent wetland is the most extensive cover type represented on the Fermi site,
covering about 273 ac or 21.7 percent of the site. The largest coastal wetland features on the
site include a North and South Lagoon and an unnamed drainage corridor that flows from the
west. The hydrology of the coastal emergent wetlands is controlled almost entirely by Lake Erie
and Swan Creek surface water elevations (Detroit Edison 2011d). From the most recent study
(Detroit Edison 2011a), it is estimated that only about 238 ac of coastal emergent wetland is
vegetated and that the remaining area that is so designated (approximately 35 ac) is actually
open water. However, the extent of emergent vegetation appears to fluctuate annually,
depending primarily on water conditions in Lake Erie. There is more open water in high-water
years than in low-water years. For example, water conditions were relatively high in 1981
compared with 2005. Aerial photographs from the low-water year of 2005 show a marked
increase in emergent vegetation in the lagoons.

At the present time, the lagoons are dominated by dense and extensive stands of common reed
(Phragmites australis) and cattail species (Typha spp.). Purple loosestrife (Lythrum salicaria),
an invasive non-native herbaceous wetland plant species, is present throughout most of the
coastal emergent wetland areas on the Fermi site. The west-side drainage corridor has virtually
no open water because of the dense growth of common reed, cattails, and purple loosestrife.
Because the extent of dense common reed and other non-native plant cover, the coastal
emergent wetlands on the Fermi site likely provide low-quality habitat for wildlife, especially
waterfowl.

Moderately shallow areas of the South and North Lagoons and the south canal contain stands
of American lotus (Nelumbo lutea), which is a State-listed threatened species. The status of the
American lotus is discussed in detail in Section 2.4.1.3. Most of the South Lagoon is quite
shallow, with fill deposits scattered throughout. Wading birds such as herons and egrets use
the shallow water areas for foraging. Some species of songbirds, including the red-winged
blackbird (Agelaius phoeniceus), use the cattails and reeds for nesting.

Developed Areas

Developed areas include buildings, parking areas, equipment storage areas, roadways,
maintained lawns, and similar areas. Approximately 212 ac or 16.8 percent of the site is
developed. Most plant species present have been planted for ornamental value or grow
naturally in heavily disturbed settings. Wildlife value is generally low because of low plant
species diversity, sparse cover, and frequent disturbance.
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Open Waters of Lake Erie

The main body of Lake Erie lies north and east of the project. The open waters of Lake Erie
account for about 171 ac or 13.6 percent of the site. Aquatic areas are addressed in
Section 2.4.2.

Forest: Woodlot

The “forest: woodlot” cover type is found in the east-central and northwestern portions of the
Fermi site and accounts for about 117 ac or 9.3 percent of the site. It occurs mostly on fill
material from development of Fermi 1 and 2 or on land otherwise heavily disturbed by Fermi 1
and 2 activities. Until recently, the tree canopy was well developed and composed mostly of
eastern cottonwood (Populus deltoides), box elder (Acer negundo), and green ash (Fraxinus
pennsylvanica). Since 2002, an accidentally introduced non-native insect pest, the emerald ash
borer (Agrilus planipennis), has killed many mature green ash trees on the Fermi site and
surrounding areas. As a result, the canopy has become more open, and more light reaches the
ground. Introduced tree species such as the tree-of-heaven (Ailanthus altissimus) are present
in the canopy in some places. The understory is composed of saplings of tree canopy species
of variable density. Vines of poison ivy (Toxicodendron radicans), grape (Vitis spp.), and
trumpet creeper (Campsis radicans) form localized thickets. The non-native invasive shrub
species European privet (Ligustrum vulgare) and common buckthorn (Rhamnus cathcartica) are
relatively common. The ground cover is generally sparse and composed mostly of relatively
aggressive native plant species and non-native invasive plant species. Some of the more
common herbaceous species include burdock (Arctium minus) and heal-all (Prunella vulgaris)
(both of which are native) and the highly invasive garlic mustard (Alliaria petiolata). The value of
the forest: woodlot vegetation on the Fermi site to wildlife is generally limited to providing
nesting and den areas and sheltered resting areas. Dead ash trees provide good foraging for
woodpeckers, nuthatches, and creepers. Other foraging opportunities are limited because of
reduced vegetative diversity caused by non-native understory and groundcover species.

Shrubland

Shrublands at the Fermi site are upland areas with relatively dry soils that are dominated by
deciduous shrubs. Approximately 113 ac or 9.0 percent of the site is shrubland. On the Fermi
site, most shrubland is located in areas that were filled or otherwise severely disturbed by
development of Fermi 1 and 2, with the possible exception of some shrubland in the extreme
southeastern corner of the site. Shrub species such as dogwoods (Cornus spp.), common
buckthorn, multiflora rose (Rosa multiflora), and blackberries (Rubus spp.) dominate areas of
shrubland vegetation on the Fermi site. Tree saplings such as honey locust (Gleditsia
triacanthos), eastern cottonwood, and green ash are also common. Despite the cover of shrubs
and saplings, there generally is substantial ground cover in the form of grasses and forbs.

Since these areas have been previously disturbed, it is not surprising to find that many of the
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species present are introduced or, if they are native, tend to be opportunistic. Examples include
smooth brome (Bromus inermis), prickly lettuce (Lactuca serriola), Canada goldenrod (Solidago
canadensis), and Missouri ironweed (Vernonia missurica). Wildlife use would include cover,
nesting sites, and bedding areas, but forage value is limited due to the prevalence of less
palatable introduced plant species.

Forest: Lowland Hardwood

The “forest: lowland hardwood” cover type represents the most mature vegetation on the Fermi
site. It accounts for about 92 ac or 7.3 percent of the site, mostly in areas immediately
northeast of Quarry Lake and the south-central portion of the site along the west side of the
South Lagoon. Eastern cottonwood and peach-leaved willow (Salix amygdaloides) are present,
but oak species (Quercus spp.), American basswood (Tilia americana), and hickory species
(Carya spp.) are better represented. Overall, the habitat is drier and more stable than that
found in the “forest: coastal shoreline” cover type, and the topsoil is organic or clayey rather
than sandy. The largest trees are found in the area northeast of the Quarry Lakes, where
numerous specimens can be found that range from 18 to 26 in. in diameter at breast

height (dbh). In the south-central area, scattered trees reach this size, but most are less than
14 in. dbh. Larger specimens appear to have been logged years ago, as evidenced by
scattered old stumps. Shrubs are widely scattered in the understory. Ground cover is generally
sparse but consists of a variety of woodland species such as woodland bluegrass (Poa
sylvestris), scattered sedges (Carex spp.), enchanter’s nightshade (Circaea lutetiana), false
spikenard (Smilacina racemosa), and Virginia stickseed (Hackelia virginiana). Poison ivy is
common, as are grapes. This vegetation provides substantial cover, shelter, and foraging for a
variety of wildlife in the area, as evidenced by observed tracks, nests, and scat.

Grassland: Row Crops

“Grassland: row crop” areas are agricultural fields that are planted with a single species such
as corn (Zea mays) or soybeans (Glycine max) and harvested annually. Approximately 64 ac or
5.1 percent of the Fermi site is of this cover type.

Grassland: Idle/Old Field/Planted

“Grassland: idle/old field/planted” vegetation comprises opportunistic plants that take over
areas that had once been cleared for agriculture or other purposes. In some cases, these areas
were initially planted with a cover grass, usually perennial brome or fescue. Areas of this
vegetation at the Fermi site are dominated by smooth brome grasses but contain a mix of
opportunistic (weedy and invasive) native and introduced species such as Canada thistle
(Cirsium arvense), Canada goldenrod, and flattop-fragrant goldenrod (Euthamia graminifolia).
Native shrubs such as blackberry and non-native invasive shrubs such as multiflora rose may
also be present but are not dominant. This is a disturbed type of vegetation that has limited
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value for wildlife, although it provides shelter for small mammals, birds, and reptiles and has
some forage value. Approximately 75 ac or 6.0 percent of the site is grassland: idle/old
field/planted vegetation.

Forest: Coastal Shoreline

“Forest: coastal shoreline” vegetation occurs in a narrow, interrupted band along the east side
of the site adjacent to Lake Erie. It covers about 47 ac of land, or 3.7 percent of the site. The
area is dominated by large eastern cottonwoods, some of which are 2 ft or more dbh, and
peach-leaved willow. Box elder is also scattered in the area. Green ash was formerly scattered
in the area before the emerald ash borer killed virtually all ash trees on the site. Shrub growth
varies from dense to sparse depending on lake exposure and the extent of high-water ponding
that occurs. Ground cover is sparse in heavily shaded areas, but the edges include dense
stands of reed canarygrass (Phalaris arundinacea). Forbs are primarily species capable of
withstanding fluctuations in moisture availability and generally sandy soil conditions, such as
stinging nettle (Urtica dioica). In this area, it is also common to discover unexpected native and
introduced species that have likely been dispersed here from other areas via the waters of Lake
Erie. Examples include jimson-weed (Datura strumonium) and clammy-weed (Polanisia
dodecandra). Overall, the forest: coastal shoreline vegetation at the Fermi site is a dynamic
mix of opportunistic early-succession species. Wildlife value of the area includes roosting or
nesting by birds and use by muskrat (Ondatra zibethicus), red fox (Vulpes vulpes), raccoon
(Procyon lotor), small mammals, and amphibians.

Lakes, Ponds, and Rivers

Lakes, ponds, and rivers (exclusive of Lake Erie) account for approximately 44 ac or 3.5 percent
of the Fermi site. These water bodies include an unnamed stream draining east across the
central portion of the site and Quarry Lakes, two adjacent abandoned rock quarries used as a
source of materials during Fermi 1 construction. No substantial emergent or submerged aquatic
vegetation communities have been described by Detroit Edison or others, except for noting that
cut-leaf water-milfoil (Myriophyllum pinnatum) has been observed. These waters are discussed
further in Section 2.4.2.

Grassland: Right-of-Way

“Grassland: right-of-way” vegetation is associated with linear features such as roadways, ralil
lines, transmission lines, pipelines, etc. Approximately 29 ac or 2.3 percent of the Fermi site
supports grassland: right-of-way vegetation, including areas along roadways. An existing
onsite transmission line corridor accounts for most of the land supporting this vegetation. The
corridor is periodically mowed to keep it free of trees for line clearance. About one-half of the
corridor is an intentionally established prairie area. The prairie was planted in 2003 by Detroit
Edison with the assistance of a North American Wetland Conservation Act grant managed by
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Ducks Unlimited and the Natural Resources Conservation Service (NRCS). The prairie is
dominated by big bluestem (Andropogon gerardii) and Indiangrass (Sorghastrum nutans).
Broomsedge (Andropogon virginicus), a less desirable native grass, is also relatively common,
with dense localized patches. Undesirable plants are also present, including purple loosestrife,
common reed, and teasel (Dipsacus sylvestris). Surveys of the area between 2006 and 2009,
as well as earlier observations, note approximately 110 plant species in this area. To date,
management has consisted of periodic mowing to discourage the growth of woody species. In
the lowest elevation areas of grassland: right-of-way vegetation, large grasses like bluestem
and Indiangrass become less dominant. Where broomsedge has not overtaken the ground
cover, composition tends to be somewhat representative of a perennial herbaceous wetland.
Grasslike bulrushes (Scirpus spp.), rushes (Juncus spp.), and sedges (Carex spp.) are present
in some areas, as are broadleaf forbs such as common boneset (Eupatorium perfoliatum) and
southern blue flag (Iris virginica). An unmanaged portion of the corridor is dominated by
broomsedge in the driest areas and by cattails in the lowest areas. The variation in hydrologic
conditions across this area has encouraged the growth of a substantial variety of native and
introduced forbs. The grassland: right-of-way vegetation presently has value for wildlife in the
form of diverse foraging and shelter for small mammals, birds, and reptiles, especially those
favoring forest edges. It may offer some grazing opportunities for white-tailed deer.

Thicket

Areas identified as thicket on the Fermi site are generally located in transitional areas between
wetlands and uplands. This cover type occurs lower on the landscape than the shrubland cover
type, but, like shrubland, this is a successional stage that is expected to progress over time
toward forest conditions. Approximately 23 ac or 1.8 percent of the site is designated as thicket.
These areas are densely covered with saplings and small trees such as hawthorns

(Crataegus spp.) and box elder. Shrubs are also common and include European privet and
dogwoods. Saplings of eastern cottonwood, peach-leaved willow, and green ash are also
prevalent, and poison ivy is abundant. Ground cover is sparse except in a few open areas. The
prevalence of aggressive early successional and non-native plant species suggests that most
areas of this vegetation on the Fermi site were disturbed in the past. Successional change has
occurred from shrub/grassland habitat to thicket, as evidenced by changes in aerial
photographs taken more than 20 years apart. The thicket vegetation is probably most beneficial
to small mammals and birds for shelter and foraging. Large mammals may sometimes find it
difficult to move through the dense brush.

As indicated in Section 4.1, land cover in the vicinity of the Fermi site (other than the open
waters of Lake Erie) is largely composed of row crop agriculture, pasture and hay, residential
and other developed land uses, and some forest land. Vegetation in unfarmed and
undeveloped areas is generally similar to that in similar areas on the Fermi site (Detroit
Edison 2011a).
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Wildlife

The Fermi site was extensively surveyed for wildlife during site reconnaissance between late
2006 and mid-2008 and during a detailed wildlife survey from mid-2008 until mid-2009 to
evaluate the diversity of species potentially present (Detroit Edison 2009e).

Mammals

Terrestrial wildlife surveys of the Fermi site were conducted for Fermi 3 from mid-2008 to
mid-2009 (Detroit Edison 2009e). During these Fermi 3 studies, 16 mammal species were
observed. White-tailed deer (Odocoileus virginianus), coyote (Canis latrans), raccoon, eastern
cottontail (Sylvilagus floridanus), and eastern fox squirrel (Sciurus niger) were among the most
frequently observed mammals on the Fermi site.

The area surrounding Fermi 1 and 2 and associated facilities is a mosaic of developed land,
mowed grass, woodlots, and successional forest that does not appear to provide significant
travel corridors, such as might be found along watercourses or entry/exit locations for desirable
foraging or resting habitats. The Fermi site is surrounded by a high chain-link fence in terrestrial
areas, which is expected to inhibit movement of larger mammals. However, the Lake Erie
waterfront and North Lagoon areas may provide access via water. White-tailed deer, for
instance, are frequently seen on the site. The boundary fence does not appear capable of
affecting the movement of small mammals that can move through fence openings or burrow
underneath. The varied habitats around the site, however, are well-suited to small mammals,
although the great extent of non-native and/or invasive species in most of the vegetation cover
types provides less-than-ideal foraging opportunities. None of the mammal species observed or
reported at the site is unusual for the region.

Birds

Birds in the Fermi region include year-round residents, seasonal residents, and transients (birds
stopping briefly during migration). A large percentage of the species occurring in Michigan are
migratory, and because Fermi lies on the western shore of Lake Erie, it lies on the Atlantic
flyway, which is one of several major migratory flyways in North America.

Bird surveys conducted at the Fermi site between 1973 and 1974 by NUS Corporation (NUS
Corporation 1974) listed about 150 species of birds on the site. The ER (Detroit Edison 2011a)
cites a Wildlife Management Plan developed by Detroit Edison in 2000. Although the 2000 plan
provided a list of 287 species potentially occurring in the Fermi vicinity, only 150 were noted as
observed on the Fermi property. These species were the same 150 species noted in the
1973-1974 NUS Corporation study. The list of 287 species was derived from surveys
conducted at the Ottawa National Wildlife Refuge, located along Lake Erie about 30 mi
southeast of the Fermi site near Oak Harbor, Ohio. The ER (Detroit Edison 2011a) also cites
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Detroit Edison’s Wildlife Habitat Program re-certification as adding six new species to the list of
species provided in the 2000 Wildlife Management Plan. According to the ER, a bird survey
conducted in April 2002 by the Detroit Edison Wildlife Habitat Team at the Fermi site counted
293 individuals and 31 species. Five species accounted for 50 percent of the birds counted in
the 2002 survey: common grackle (Quiscalus quiscula), red-winged blackbird (Agelaius
phoencieus), herring gull (Larus argentatus), brown-headed cowbird (Molothrus ater), and
northern pintail (Anas acuta).

Fermi 3 bird studies were conducted between late 2006 and mid-2008 (Detroit Edison 2009e,
2011a). Point surveys were conducted for 5 days during each quarter of the year. Surveys
were conducted at different starting times on alternating days in areas across the Fermi site that
were considered representative of the habitats present. The sampling periods accounted for
seasonal variation, such as spring and fall migration periods. These surveys confirm that the
birds at Fermi are diverse but also indicate that a small number of common species make up a
large percentage of the individuals present. Among the most common birds observed on the
Fermi site were the red-winged blackbird, ring-billed gull (Larus delawarensis), American robin
(Turdus migratorius), Canada goose (Branta canadensis), and European starling (Sturnus
vulgaris). The following are brief discussions of the bird groups observed at Fermi.

Forest, Shrub, and Grassland Birds. According to Detroit Edison (2011a), these birds nest in
trees, shrubs, or grasses and include year-round and seasonal residents. Examples include the
American robin, blue jay (Cyanocitta cristata), brown thrasher (Toxostoma rufum), and eastern
meadowlark (Sturnella magna). During the spring and fall, large flocks of non-native European
starlings pass through the area. Open areas, such as the prairie under the transmission lines
and other grass/shrub habitats, are likely used by many birds to forage for seeds, insects, or
other forms of food.

Waterfowl, Shorebirds, Wading Birds, and Other Wetland Birds. Approximately 38 percent
of the observed bird species are in this classification (Detroit Edison 2011a). These birds occur
on the Fermi site mostly in association with the Lake Erie shoreline and areas designated as
coastal emergent wetlands (Figure 2-10) because they require surface water to complete at
least part of their life cycle. Great blue herons (Ardea herodias), great egrets (Ardea alba),
common mergansers (Mergus merganser), American coots (Fulica americana), and mallards
(Anas platyrhynchos) have been observed foraging in the shallow open water areas of the
lagoons. Red-winged blackbirds nest in the tall cattails and reeds. In most past surveys, red-
winged blackbirds accounted for a large percentage of the birds observed on the Fermi site.
Many more birds have been observed in the lagoons than along the shore of Lake Erie, where
the most common sightings are of various gull species.

Birds of Prey (Raptors). Birds of prey have not been frequently observed on the Fermi site.
The most common sightings were of turkey vultures (Cathartes aura) and red-tailed hawks
(Buteo jamaicensis). In 1973, a single peregrine falcon (Falco peregrinus) and a single osprey
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(Pandion haliaetus) were observed over the site (NUS Corporation 1974). No peregrine falcons
were observed in recent studies, but several ospreys have been observed at the site. No
evidence of nesting on the site by either species has been observed. In the fourth quarter of
2007, three bald eagle (Haliaeetus leucocephalus) nests were observed on the site: two were
north and one was south of Fermi 2 in the large trees of the coastal shoreline forest adjacent to
Lake Erie. Eagles may be more common around the plant during the winter months at locations
where the warmer cooling water keeps some areas of the lake ice-free. Additional discussion
regarding legislated protection of this species is found in Section 2.4.1.3. By May 2008, only the
two bald eagle nests north of Fermi 2 remained because the southernmost nest had been
destroyed by winter storms. Only one of the remaining nests was occupied. As of January
2011, none of the previously observed bald eagle nests could be seen on the Fermi site and
had presumably deteriorated because of nonuse and weather (Detroit Edison 2012b).

Upland Game Birds. The mourning dove (Zenaida macroura) is the only upland game bird
observed on the Fermi site during the 2008—-2009 surveys (Detroit Edison 2009¢). Wild turkey
(Meleagris gallopavo) may be in the area, but none were observed directly or indirectly

(i.e., observations of tracks, feathers, or calls) during site evaluations between 2006 and 2008.

Reptiles and Amphibians

The lagoons, other wetlands areas, and adjacent habitats on the Fermi site provide substantial
areas of potential habitat for amphibians and reptiles. Direct and indirect observations,
however, have been infrequent both in recent and past studies (Detroit Edison 2011a). The
2000 Wildlife Management Plan listed 18 species of amphibians whose geographic ranges
include the Fermi site, but only three species were observed. The same report did not list any
reptiles. The 2002 Wildlife Habitat Re-certification document listed three additional amphibian
species and three reptile species. No surveys specifically for amphibians and reptiles were
made for the Fermi 3 project, but observations were recorded during the course of other studies
conducted for terrestrial resources. During the 2008-2009 surveys, six amphibian species and
four reptile species were observed (Detroit Edison 2009e). The most commonly observed
reptiles were the midland painted turtle (Chrysemys picta marginata) and eastern garter snake
(Thamnophis sirtalis sirtalis). Among amphibians, only the American toad (Bufo americanus)
was observed during two different counts. The western chorus frog (Pseudacris triseriata) was
heard on the site, but only during the April 2009 count.

Existing Natural and Human-Induced Ecological Effects on the Fermi Site

While much of the Fermi site consists of natural habitats, most of these have been fragmented
by roads and other development associated with Fermi 2 and decommissioned Fermi 1. The
existing power blocks (for Fermi 1 and 2), support facilities, roads, parking areas, maintained
landscaping, and deposited dredge spoils represent the most obvious disturbances. Other
areas have been cleared and/or covered by fill materials during development of existing
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facilities. Some of the forested areas, such as those along the southern edge of the site, were
logged in the past. The South Lagoon contains large deposits of dredged and other fill
materials. These and similar past activities have degraded the habitat value of most vegetated
areas on the site.

While there are no adequate historic quantitative data available with which to compare today’s
conditions, the current level of disturbance suggests a diminished quality of habitat for most
wildlife compared with conditions prior to European settlement or conditions prior to initial
industrial development of the Fermi site. The existing perimeter fence and other internal fences
restrict movement and habitat use by most larger nonflying wildlife. The existing hyperbolic
cooling towers (approximately 400 ft tall) may have a minor, localized impact on birds migrating
through the area. Bird collisions are not monitored by Detroit Edison, but dead birds are
occasionally found around the towers. Typically only a few birds are observed at any one time,
but on one occasion in September 1973, 15 dead birds were found at the Fermi 2 south cooling
tower. More recently, during a one-week period in October 2007, 45 dead birds were found at
the Fermi 2 south cooling tower (Detroit Edison 2011a).

Noise can be a deterrent to wildlife when it is abrupt and irregular. However, some wildlife at
the Fermi site apparently have adapted to constant noise. For example, songbirds, wading
birds, and waterfowl have consistently been observed in the North Lagoon immediately west of
the cooling towers (Detroit Edison 2011a). This area has one of the highest outdoor noise levels
on the site, with measured noise levels nearest the cooling towers being between 68 and

72 A-weighted decibels (dBA) (see Section 2.10.2).

No unusual human disease vectors or pest species were listed for the Fermi site in the ER
(Detroit Edison 2011a) or other documents, and none have been identified by Federal or State
agencies. Mosquitoes in the area, including Culex pipiens, could be carriers of West Nile
disease. Ticks, including American dog tick (Dermacentor variabilis), black legged tick (Ixodes
scapularis), and lone star tick (Amblyomma americanum), could be carriers of Lyme disease.

The emerald ash borer is a non-native beetle discovered in southeastern Michigan near Detroit
in the summer of 2002. It probably arrived in the United States on solid wood packing material
carried in cargo ships or airplanes originating in its native Asia (lowa State University 2010).
Because ash trees (Fraxinus spp.) in North America have no known resistance to the insect and
many natural diseases and predators from the insect’s native range are not known to occur
here, the emerald ash borer is thought to have the potential to kill more than 800 million ash
trees in Michigan (Poland 2007). Since 2002, it has killed more than 20 million ash trees in the
core of the infested area (Poland 2007), including most of the ash trees on the Fermi site. State
and Federal agencies in Michigan and researchers at Michigan State University (MSU) are
working to stop the emerald ash borer from spreading (MSU 2010). Activities to prevent the
spread of the borer include initiating quarantines to stop the movement of infested ash wood
and wood products, researching the pest’s life cycle and methods and strategies that can
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control or eradicate it, and developing educational and informational materials to help
communities detect and deal with borer infestations (MDA 2009).

Dutch elm disease is fatal to American elms and some other elm species and first entered
Michigan about 1950. The disease is caused by any of three species of fungi (Ophiostoma
ulmi, O. himal-ulmi, or O. novo-ulmi) and is transmitted by bark beetles. This disease probably
accounts for the lack of large American elm specimens on the site and for the remains of old,
fallen specimens.

Two non-native invasive plant species were observed in emergent wetlands on the site during
the 2006 and 2008-2009 surveys: common reed and purple loosestrife. The widespread
common reed forms dense monocultures within wetlands and moist soils, eliminating other
native wetland plants and changing wetland ecology. Although common reed as a species is
native to North America, it is thought that most monocultures observed today are the result of
introduced non-native Eurasian genotypes (Saltonstall 2002). At the present time, parts of both
lagoons are dominated by dense and extensive stands of common reed and native cattail
species. The non-native invasive purple loosestrife is present throughout most wetlands on the
Fermi site. The west-side drainage corridor has virtually no open water because of the common
reed, cattails, and purple loosestrife. Because these stands are so uniform, they provide a low
diversity of food sources for wildlife species and hence generally minimal habitat for most
species, especially waterfowl.

Other invasive non-native plant species identified on the site include reed canarygrass,
European privet, and garlic mustard. Reed canarygrass can form dense stands that crowd out
native vegetation, especially in wet soils. European privet was observed in forest: woodlot
cover type areas. It can form dense thickets in the understory of forests. Garlic mustard
shades out native forest understory plants and produces allelopathic compounds that inhibit
seed germination of other species (NPS 2010c). In upland areas, common buckthorn is a
dominant species in shrubland areas. Once established, it can form dense understory stands
that are difficult to eliminate and crowd out native species.

24.1.2 Terrestrial Resources — Transmission Lines

The existing 345-kilovolt (kV) transmission system and associated corridors outside the Fermi
site are exclusively owned and operated by ITCTransmission. Any new transmission lines built
outside of the Fermi site to serve Fermi 3 would also be owned and operated by
ITCTransmission. Detroit Edison has no control over the design or operation of transmission
lines off of its plant sites. Accordingly, the description presented here of the terrestrial
resources that interface with the transmission line corridors is based on publicly available
information and reasonable expectations of the configurations that ITCTransmission would likely
use based on standard industry practice. The information described in this subsection does not
imply commitments were made by ITCTransmission or Detroit Edison, unless specifically noted.
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New offsite transmission lines built to support Fermi 3 would consist of three 345-kV lines
running north from the Fermi site in a single corridor extending west to the Milan Substation for
a distance of about 29.4 mi. The corridor is located in portions of Monroe, Wayne, and
Washtenaw Counties and is illustrated in Figure 2-5. Approximately 18.6 mi of the new lines
would be installed alongside existing 345-kV lines serving Fermi 2. For a portion of this eastern
18.6-mi segment of the proposed route, reconfiguring existing conductors may allow for the use
of existing transmission infrastructure without the need for building additional transmission
infrastructure. The need for additional transmission towers and additional corridor width will be
determined by ITCTransmission when it designs the system. The final western 10.8 mi of
transmission lines would be built in an undeveloped segment of an existing transmission ROW
that was previously authorized for transmission line use. Some transmission tower footings
were installed there as part of earlier plans but were never used, and the corridor has been only
minimally maintained. Most of the eastern 18.6 mi of the corridor cross agricultural land, but the
undeveloped western 10.8-mi portion crosses a variety of land cover types, including forest,
agricultural lands, rural residential areas, and a golf course.

To accommodate the new transmission lines, it is assumed the Milan Substation would be
expanded from its current size of 350 by 500 ft to approximately 1000 by 1000 ft, which would
affect lands currently occupied by maintained grasses and cropland.

Existing Cover Types and Vegetation

Major vegetation types occurring along the proposed transmission corridor for Fermi 3 are
summarized in Table 2-7. Except for Lake Erie and associated coastal and shoreline habitats
(coastal emergent wetland and forest: coastal shoreline), which do not exist west of the Fermi
site, the plant communities found along the corridor are similar to those described for the site in
Section 2.4.1.1.

The eastern 18.6 mi of the proposed corridor follows an existing transmission line corridor that
crosses mostly cropland. Non-cropland areas are generally pasture, open developed space,
and emergent wetlands. No forested areas are present within the corridor because normal
maintenance has already removed most trees. The corridor passes through only a few small
forested areas. Emergent wetlands and waters crossed by the corridor are generally narrow.
As currently anticipated, none of the existing towers are located in wetlands, with the exception
of one set of towers at Stony Creek (north of Stony Creek Road), where the crossing is more
than 1300 ft.

The western 10.8-mi segment of the proposed transmission corridor, which does not follow
previously cleared and regularly maintained corridors, crosses a mosaic of pastures and forest,
including forested wetlands, shrub/scrub, cropland, and developed land (Detroit Edison 2011a).
Forested and emergent wetlands are present, and three wetlands extend more than 900 ft along
the corridor (Detroit Edison 2011a). It is possible that towers may need to be placed in these
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Table 2-7. Vegetative Cover Types Occurring in the Proposed 29.4-mi Fermi 3 Transmission

Corridor
Acres in Corridor Percent of
(assumes Vegetative Cover
Vegetative Cover Type 300-ft width) Type in Region  Acres in Region®
Open water 1.5 0.00 725,910
Developed 158.9 0.01 1,089,795
Barren land 2.8 0.03 10,346
Deciduous forest 151.5 0.05 282,046
Evergreen forest 0.2 0.00 6717
Mixed forest 0.8 0.01 5765
Shrub/scrub 5.0 0.16 3179
Grassland/herbaceous 35.1 0.08 41,308
Pasture/hay 152.2 0.07 219,241
Cultivated crops 454.8 0.04 1,217,689
Woody wetlands 93.4 0.07 128,090
Emergent herbaceous wetland 13.0 0.02 56,711
Total 1069.2 0.03® 3,786,797

Source: Adapted from Detroit Edison 2011a

(a) The region is defined as the area within a 50-mi radius of the Fermi site. Only the areas of vegetation
cover types in the United States are presented.

(b) Calculated as 1069.2 as a percent of 3,786,797.

wetlands in order to construct crossings (Detroit Edison 2011a). The proposed Milan Substation
site is located entirely in an area of cropland and planted grassland (Detroit Edison 2011a).

Wildlife

The wildlife found along the proposed new transmission line corridor is expected to be similar to
that found on the Fermi site, as described in Section 2.4.1.1. The corridor lies entirely within the
same ecoregion as the Fermi site, and the habitats in and along the corridor are similar to those
on the Fermi site. The exceptions are that there is no lakeshore habitat along the corridor and
that the transmission line corridor crosses a number of habitats that are not present on the
Fermi site in significant quantities, including low-intensity development and pasture/hay. Certain
birds favoring areas near surface waters, such as the bald eagle and many waterfowl species,
are less likely to be found along the new transmission corridor than they are on the Fermi site
because of the proximity of the Fermi site to the coastline of Lake Erie. Wildlife habitat on
developed land and pasture/hay is likely to include some of the species present in grassland
and shrubland, but with less diversity and with more species tolerant of disturbance.
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Existing Natural and Human-Induced Ecological Effects on the Transmission Corridor

The 18.6-mi eastern segment of the proposed route crosses mostly crop and pasture land and
land uses resulting from development. Corridor maintenance, including the removal of
undesirable vegetation by mechanical means and herbicides, imposes stress on terrestrial
resources. Other areas of the eastern segment support herbaceous plant communities;
however, rural residences are common and cropland is scattered throughout the section.
Disease vectors and pests along the proposed new transmission line route are expected to be
the same as those on the Fermi site as described in Section 2.4.1.1.

2.4.1.3 Important Terrestrial Species and Habitats — Site and Vicinity

NUREG-1555 (NRC 2000) defines “important species” as (1) species listed or proposed for
listing as threatened, endangered, candidate, or species of special concern in Part 17, Title 50
of the Code of Federal Regulations (50 CFR 17.11 and 17.12) by the FWS or the State in which
the project is located; (2) commercially or recreationally valuable species; (3) species essential
to the maintenance and survival of rare or commercially or recreationally valuable species;

(4) species critical to the structure and function of local terrestrial ecosystems; or (5) species
that could serve as biological indicators of effects on local terrestrial ecosystems. Several
species meeting definitions (1) and (2) occur on the Fermi site and vicinity. “Important habitat”
is defined by the NRC in NUREG-1555 (NRC 2000) as wildlife sanctuaries, refuges, or
preserves, wetland, floodplains, and areas identified as critical habitat by the FWS. The
terrestrial species and habitats deemed important by these definitions are addressed in the
sections below (see Table 2-8). Section 4.3.1 describes the preconstruction and construction
impacts on the terrestrial ecosystem and potential needs for mitigation.

The white-tailed deer is a recreationally important species in the vicinity of the Fermi site and is
present on the Fermi site. This species is a valued game animal, but no hunting is allowed on
the Fermi site. According to Detroit Edison (2011a), the mourning dove (Zenaida macroura) is
the only upland game bird commonly observed on the Fermi property. Wild turkey and ring-
necked pheasant (Phasianus colchicus) may be in the area, but none were observed directly or
indirectly (e.g., tracks or feathers) during site evaluations between 2006 and 2008 (Detroit
Edison 2011a). Canada geese and other waterfowl, including mallard ducks, are common to
abundant on the Fermi site, at least during some parts of the year. Detroit Edison manages
wildlife on the Fermi property in coordination with the FWS and the DRIWR.

The following discussion reflects information provided by the FWS, MDNR, the results of the
detailed wildlife surveys conducted in 2008 and 2009 (Detroit Edison 2009e), and other
information sources as cited.
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Table 2-8. Protected Species Known or with Potential to Occur on the Fermi 3 Site

Common Name Scientific Name Federal Status®  State Status®

Plants

American lotus Nelumbo lutea ESA-NL T

Arrowhead Sagittaria montevidensis ESA-NL T

Eastern prairie fringed orchid Platanthera leucophaea ESA-T T

Red mulberry Morus rubra ESA-NL T
Insects

Karner blue butterfly Lycaeides melissa samuelis ESA-E T
Reptiles

Eastern fox snake Pantherophis gloydi ESA-NL T
Birds

Bald eagle Haliaeetus leucocephalus ESA-NL, BGEPA, SC

MBTA

Barn owl Tyto alba ESA-NL, MBTA E

Common tern Sterna hirundo ESA-NL, MBTA T
Mammals

Indiana bat Myotis sodalis ESA-E E

Sources: Detroit Edison 2009f; FWS 2009

(@) ESA-E = listed under the ESA as endangered, ESA-NL = not listed under the ESA, ESA-T = listed under the
ESA as threatened, BGEPA = protected under the Bald and Golden Eagle Protection Act, MBTA = protected
under the Migratory Bird Treaty Act. These birds are protected under the MBTA, but this is not an exhaustive
list of species in the project area covered under the MBTA.

(b) E =endangered, SC = species of special concern, T = threatened.

Federally and State-Protected Species

Detroit Edison contacted FWS in 2007 concerning the occurrence or potential occurrence of
species on or in the vicinity of the Fermi site that are protected under the Endangered Species
Act of 1973 (ESA). In its initial response, FWS stated that the project occurs within the potential
range of several Federally listed species, but that FWS had no records of occurrence, nor was
there any designated critical habitat in the area (Detroit Edison 2010b). FWS further stated that
because of the types of habitat present at the Fermi site, no further action was required under
ESA. However, FWS requested that if more than six months passed before the project was
initiated, FWS be contacted to ensure there had been no changes from a regulatory perspective
(Detroit Edison 2011a). Furthermore, in later correspondence with the NRC (FWS 2009), FWS
noted the potential for several Federally listed species to occur in Monroe, Washtenaw, and
Wayne Counties. According to the FWS scoping letter (FWS 2009), three terrestrial species
that are Federally listed as threatened or endangered may occur at the Fermi site: eastern
prairie fringed orchid, Indiana bat, and Karner blue butterfly. Each is discussed further below.

Detroit Edison also contacted MDNR and consulted the Michigan Natural Features Inventory
(MNFI) regarding the presence of known or potential occurrences of State-listed threatened and
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endangered animals and plants in the project area. Eight terrestrial species were identified by
MDNR as occurring or being potentially present (Detroit Edison 2009f). Since that time, two
species, the bald eagle and Frank’s sedge, have been removed from threatened status. The
bald eagle is now designated a “species of special concern,” and Frank’s sedge no longer has
special status. Three of the species listed by the State (Indiana bat, Karner blue butterfly, and
eastern fringed prairie orchid) are also listed by the FWS. Species listed by MDNR as “species
of special concern” are not protected under State endangered species legislation. Terrestrial
species listed as threatened by MDNR are discussed below.

In addition to the species noted by MDNR, the vegetation surveys conducted by Detroit Edison
in 2000 and 2002 found red mulberry (Morus rubra), another plant species listed by the State as
threatened (Detroit Edison 2009e). This species was not observed during the surveys
conducted by Detroit Edison for the Fermi 3 project (Detroit Edison 2009e¢).

The bald eagle, which is protected by the Bald and Golden Eagle Protection Act of 1940
(BGEPA), has been observed on the Fermi site and in the site vicinity. The Indiana bat,
Federally listed as endangered, has been sighted within the Fermi region but is not known to
occur on the Fermi site (MNFI 2007b). These species are discussed further below.

Bald Eagle

The FWS delisted the bald eagle under ESA, effective August 8, 2007 (50 CFR Part 17).
However, the species continues to receive Federal protection under the BGEPA, which prohibits
the take, transport, sale, barter, trade, import and export, and possession of eagles, making it
illegal for anyone to collect eagles and eagle parts, nests, or eggs without an FWS permit. It is
also protected under the Migratory Bird Treaty Act (MBTA). The bald eagle also is a State-listed
species of special concern. MDNR guidelines for bald eagle management follow those provided
by the FWS National Bald Eagle Management Guidelines (FWS 2007).

Two bald eagle nests were observed on the Fermi site in May 2008; one was occupied (Detroit
Edison 2011a). Both nests were located north of Fermi 2 in the large trees of the forested
coastline immediately adjacent to Lake Erie. Biologists from FWS usually check the nests for
young late each winter. If present, the young are banded, and blood samples are taken (Detroit
Edison 2011a). As of January 2011, however, none of the previously observed bald eagle nests
could be seen on the Fermi site (Detroit Edison 2012b).

As long as there is open water where they can forage, bald eagles typically remain in the region
throughout the year, according to MNFI (MNFI 2007a). During Michigan winters, bald eagles
are seen throughout the State. They nest mainly in the Upper Peninsula and the northern
portion of the Lower Peninsula. Bald eagles reach maturity at 4 to 5 years of age. The
beginning of the breeding season, from mid-February to mid-March, consists of the
establishment of a territory, nest building, and mating displays. The nest is usually built in the
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tallest tree in the area, often a white pine (Pinus strobus) or dead snag. From late March to
early April, one to four eggs are laid. Both male and female bald eagles participate in incubation
and feeding of the chicks, which hatch around seven weeks later. In about three months, by
late summer, the fledglings are ready for flight. When it is time to move for the winter, the young
birds are abandoned by their parents (Gehring 2006). A 1999 survey in Michigan found

343 nests that produced 321 young throughout the State. The productivity was calculated as
96 percent, based on the number of young per successful nest (MDNR 2010).

Eastern Prairie Fringed Orchid

The eastern prairie fringed orchid (Platanthera leucophaea), also known as the prairie white
fringed orchid, is Federally listed as threatened and State-listed as endangered. The species
has not been observed on the Fermi site, but it has been reported in Monroe County as recently
as 2006 (MNFI 2007c). This species has not been observed on or near the Fermi site in any
vegetation studies conducted on the site since 1973. The plant is known mostly from lakeplain
prairies around Saginaw Bay and western Lake Erie. No such habitat occurs on the project site
or in the immediate vicinity.

Indiana Bat

The Indiana bat (Myotis sodalis) is Federally and State-listed as endangered. In its scoping
letter, FWS (2009) identified the Indiana bat as potentially occurring in Monroe County. MDNR
expressed no specific concern for the species in informal correspondence in 2007 (Detroit
Edison 2009f), and, according to MNFI, there are no reported occurrences of the Indiana bat in
Monroe County. The species has not been observed on the Fermi site, nor has it been reported
from Monroe County, according to MNFI (MNFI 2007b). However, MNFI records indicate that
the Indiana bat has been observed in counties to the north and west of Monroe County. Also,
FWS identified the Indiana bat as being at least potentially present in all three counties that the
anticipated transmission line route would cross (FWS 2009), including Monroe County.

The bat is distributed from the Ozarks of Oklahoma east to Tennessee and northern Florida,
and north to Vermont, northern Indiana, and southern Michigan. During the winter, the bats
migrate south to hibernate in caves in the Ohio Valley or more southern areas. Hibernacula
have been identified in southern Indiana, southern Ohio, and western Pennsylvania, among
other States. The species is found in Michigan only during late spring to early fall when it roosts
in forested areas beneath loose bark of large trees or in hollow snags (MNFI 2007b). They
leave their roosts to forage for insects from one hour to one-half hour before dark in or near
forested areas (MNFI 2007b). Although portions of the Fermi site are forested, large live trees
with loose bark that would provide roosting habitat for the Indiana bat are not common there.
However, with the death of many green ash trees caused by the emerald ash borer, there are
some trees that may be suitable for summer roosting habitat. Mist-net surveys for Indiana bats
using FWS protocols have not been conducted on the Fermi site.
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Karner Blue Butterfly

The Karner blue butterfly (Lycaeides melissa samuelis) is Federally listed as endangered and
State-listed as threatened. It has not been seen in Monroe County since 1986, but most recent
observations have been in the west-central portion of lower Michigan. Suitable habitat, which
consists of openings with lupine in dry forests, does not exist on the Fermi site or in the
immediate vicinity (Detroit Edison 2011a, 2009e).

American Lotus

The American lotus (Nelumbo lutea) is State-listed as threatened. Healthy populations of the
American lotus are found in scattered areas of southern Michigan. The species is distributed
from New England to Florida and west to Michigan and Texas. It occurs in shallow water,
usually in marshes, quiet backwaters, and nearshore areas of large rivers and lakes. This large
perennial plant grows from thick tubers, and it flowers in mid-summer. American lotus is
abundant in moderately shallow areas of the South and North Lagoons and in the south canal
on the Fermi site (Detroit Edison 2011a).

Arrowhead

The arrowhead (Sagittaria montevidensis) is State-listed as threatened. It is primarily
distributed sporadically along the Mississippi River drainage, but it is reported in other areas of
the eastern United States. Southeastern Michigan populations represent a northern limit of
distribution for the species (MNFI 2007f). This perennial grows in wet to shallowly inundated
mud flats and banks, lagoons, and estuaries. It flowers in mid to late summer and sets fruit by
fall. This wetland species was not recorded on the Fermi site during the recent ecological
surveys (Detroit Edison 2009e¢), but it is not clear if the surveys specifically looked for this
species in suitable habitat. Arrowhead was observed in Monroe County as recently as 2001
(MNFI 2007f).

Barn Owl

The barn owl (Tyto alba) is State-listed as endangered. It is a distinctive species that uses a
wide array of habitats, including agricultural lands and buildings. These birds may be found
year-round if prey species (mostly small mammals) are abundant. Although reported in the
region in the early 1980s (MNFI 2007d), there appear to be no recent reports of occurrence, and
no observations were made during project-related studies. Preferred prey species are
uncommon in the project area and nesting/roosting habitat does not occur. Accordingly, no
further consideration is being given to this species as being potentially affected by Fermi 3.
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Common Tern

The common tern (Sterna hirundo) is State-listed as threatened. The species prefers nesting on
islands to avoid terrestrial predators but may be observed using gravelly shores and bars
(MNFI12007e). This bird has not been observed in Monroe County (MNFI 2007e). Accordingly,
no further consideration is being given to this species as being potentially affected by Fermi 3.

Eastern Fox Snake

The eastern fox snake (Pantherophis gloydi) is State-listed as threatened. Primarily an open
wetland species, this snake inhabits emergent wetlands along Great Lakes shorelines and
associated drainages where cattails (Typha spp.) are common. Although primarily an open
wetland species, eastern fox snakes also occupy drier habitats such as vegetated dunes and
beaches, and they occasionally travel along ditches and into nearby farm fields, pastures, and
woodlots. Little is known about the life history of the eastern fox snake. They are typically
active from mid-April to late October, usually throughout the day except during periods of
intense heat. Breeding probably occurs annually beginning at 2 to 4 years of age, with mating
occurring in June or early July. The eggs are deposited in rotten stumps, mammal burrows, soft
soil, or mats of decaying vegetation. Eastern fox snakes eat small rodents and amphibians,
insects, and earthworms (Lee 2000). In 2007, nine occurrences were reported in Monroe
County (Detroit Edison 2011a). The snake was sighted twice on the Fermi site in June 2008
(Detroit Edison 2011a). Detroit Edison records show 15 sightings on the Fermi site between
1990 and 2007. Sightings have occurred on or near roads and buildings. All undeveloped
areas of the Fermi site can be considered habitat for the eastern fox snake (Detroit

Edison 2010b).

Frank’s Sedge

Frank’s sedge (Carex frankii) was noted in a letter from MDNR to Detroit Edison as State-listed
as threatened (Detroit Edison 2009f). However, this species was delisted in 2009 because it is
more common than originally thought. Frank’s sedge is no longer listed as endangered,
threatened, or a species of special concern by MNFI (MNFI 2009).

Red Mulberry

Red mulberry (Morus rubra), which is listed by the State as threatened, was observed during the
vegetation studies of the Fermi site in 2000 and 2002, but was not observed during any surveys
conducted by Detroit Edison for the Fermi 3 project (Detroit Edison 2009¢e). Riparian floodplain
is the red mulberry’s preferred habitat (MNFI 2007h) and is where it was observed in earlier
surveys (Detroit Edison 2009¢e). This environment is limited on the Fermi site to portions of the
site near Swan Creek and the South Lagoon outlet to Lake Erie, both of which would not be
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affected by development of Fermi 3. Accordingly, no further consideration is being given to this
species as being potentially affected by Fermi 3.

Important Habitats

No areas of the Fermi site are Federally designated as critical habitat for any ESA-listed
species. Other important habitats present on the site are discussed below.

Wetlands

Activities involving the discharge of dredged or fill material into waters of the United States,
including wetlands, typically require permit authorization from the USACE under Section 404 of
the Clean Water Act (CWA). The USACE also regulates, by permit, any work or structure in,
over, under and/or affecting waters of the United States, including wetlands, under Section 10 of
the Rivers and Harbors Appropriation Act.

In 1984, Michigan received authorization from the Federal Government to administer

Section 404 of the Federal CWA in most areas of the State. A State-administered Section 404
program must be consistent with the requirements of the CWA and associated regulations set
forth in the Section 404(b)(1) guidelines. Unlike applicants in most other States, applicants in
Michigan generally need to receive only a wetland permit from the MDEQ to obtain the
necessary authorizations under Section 404 and State wetland permit regulations. However,
the USACE retains jurisdiction over wetlands in and adjacent to navigable waters of the United
States, including the Great Lakes and connecting channels. This Federal jurisdiction includes
many of the wetlands at the Fermi site. Where State and Federal authorities overlap, such as at
the Fermi site, separate and different permits must be obtained from the USACE and the
MDEQ. Hence, for the Fermi 3 project, Detroit Edison must obtain separate and different
permits from the MDEQ and the USACE for proposed regulated activities that would affect
wetlands within each agency’s respective jurisdiction.

In 1979, the Michigan legislature passed the Geomare-Anderson Wetlands Protection Act,
1979 PA 203, which is now Part 303, “Wetlands Protection,” of the Natural Resources and
Environmental Protection Act, 1994 PA 451, as amended. MDEQ has adopted administrative
rules that provide clarification and guidance on interpreting Part 303. Wetlands that are within
1000 ft of a Great Lake or hydrologically connected to a Great Lake, including many of the
wetlands on the Fermi site, are given further protection under Part 323, “Shorelands Protection
and Management,” of the Natural Resources and Environmental Protection Act, 1994 PA 451,
as amended. This includes most wetlands on the Fermi site because the lagoons are
connected to Lake Erie (Cwikiel 2003). MDEQ issued jurisdictional determination letters on
November 7, 2008 (MDEQ 2008b), and March 30, 2009 (MDEQ 2009d). Detroit Edison
submitted a Joint Permit Application (JPA) to MDEQ on June 17, 2011 (Detroit Edison 2011e).
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MDEQ issued permit no. 10-58-0011-P to Detroit Edison on January 24, 2012 (MDEQ 2012)
(Section 4.2).

The USACE wetland delineation manual (USACE 1987) and 2012 regional supplement for the
northcentral and northeast region (USACE 2012) are used for the delineation of wetlands in
Michigan. USACE issued a jurisdictional letter on November 9, 2010. Detroit Edison submitted
a permit application for a Department of Army permit on September 9, 2011 (Detroit Edison
2011f). The USACE issued LRE-2008-00443-1-S11 public notice (USACE 2011c) to solicit
comments from the public; Federal, State, and local agencies and officials; Indian Tribes; and
other interested parties in order to consider and evaluate the impacts of regulated activities
associated with the Fermi 3 project. The proposed activities and the comments received during
the public comment period are under review and are being considered by the USACE to
determine whether to issue, modify, condition, or deny a permit.

Description of Wetlands on the Fermi Site. In June 2008, a field delineation and assessment
of wetlands on the Fermi site was completed. Wetland boundaries were flagged and data were
collected between May 16, 2008, and June 13, 2008 (Detroit Edison 2010b). The boundaries
were delineated in accordance with procedures outlined in the USACE’s 1987 Wetland
Delineation Manual (USACE 1987). The boundaries between each type of wetland were
identified and flagged to facilitate a functions and values assessment. The delineated wetlands
were surveyed, and acreage was calculated for each wetland. Data were collected on wetland
vegetation and on primary and secondary indicators of hydrology and soils. The wetland
delineation report was supplemented with vegetation community measurements for species
richness and diversity and cover and wildlife observations.

Thirty-seven wetland units covering approximately 505 ac of vegetated wetlands and 98 ac of
other waters of the United States were initially delineated on the Fermi site by Ducks Unlimited
(Detroit Edison 2010b) for Detroit Edison. Four additional wetland units were identified during
initial field inspection with State and Federal regulators, and two units (wetlands CC and DD) |
were combined into one for a total of 40 wetland units (Figure 2-11). Areas within the

delineation boundary did not include open water areas in Lake Erie. MDEQ identified 39 units

as regulated under Michigan State law; these are identified as south canal, B, C, D, E, F, G, H, |
LJ,K,L,M,N,O,P,Q,R,S, T,U,V,W, X, Y, Z, AA, BB, CC and DD (considered one unit),

EE, FF, GG, HH, 11, JJ, KK, WW, XX, YY, and ZZ in Figure 2-11. USACE verified 30 of those
wetland units as regulated under Federal law; these are identified as south canal, B, C, D, E, F,
GILJKLMN,OPQR,ST,UV,Z AA, BB, CC and DD, EE, FF, GG, HH, and KK in
Figure 2-11. Wetland A, approximately 1.9 ac in size, is not regulated by USACE or MDEQ. |
The most extensive wetland type on the Fermi site is palustrine emergent marsh (PEM) making

up 322 ac, followed by palustrine forested (PFO) making up 167 ac, and palustrine scrub-shrub
(PSS) making up 16 ac. Wetland nomenclature is according to Cowardin et al. (1979).
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Figure 2-11. Wetlands Delineated on the Fermi Site (Detroit Edison 2011a)
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Wetlands dominated by woody vegetation having a basal area larger than a 3-in. dbh were
classified as PFO wetlands. Some herbaceous and woody vegetation with less than a 3-in. dbh
may be present but contribute less than 50 percent combined of the basal area. According to
the wetland delineation report (Detroit Edison 2010b), dominant vegetation in the PFO wetlands
includes silver maple (Acer saccharinum), shellbark hickory (Carya laciniosa), swamp white oak
(Quercus bicolor), American elm (Ulmus americana), and eastern cottonwood. The shrub layer
in the PFO wetlands is dominated by American elm saplings, silky dogwood (Cornus amomum),
and green ash saplings. Herbaceous vegetation is sparse. Common species included black
raspberry (Rubus spp.), mayapple (Podophyllum peltatum), reed canary grass, poison ivy, and
Virginia creeper (Parthenocissus quinquefolia). Because of the seasonally variable hydrology of
these PFO wetlands, several of herbaceous species were plants that favor upland areas. Soils
are hydric and saturated with pockets of standing water. Approximately 167 ac of wetlands
were delineated as PFO and include locations marked B, D, F, G,I,L, O, P, S, T, V, X, Y, BB,
GG, and KK on Figure 2-11.

Wetlands dominated by woody vegetation smaller than 3-in. dbh but greater than 3.2 ft in height
were classified as PSS. PSS wetlands may have some woody plants larger than 3 in. dbh or
some herbaceous vegetation that, combined, contribute less than 50 percent of ground cover.
According to the wetland delineation report (Detroit Edison 2010b), common shrub species in
PSS wetlands include silky dogwood, green ash, and hawthorn species (Crataegus spp.). PSS
wetlands on the site are largely early successional woody communities located on the fringes of
PFO and upland or PFO and palustrine emergent marsh (PEM) wetland habitats.
Approximately 16 ac of wetland were delineated as PSS, including locations marked E, K, Q,
HH, and JJ on Figure 2-11.

PEM wetlands are characterized by a predominance of the ground surface consisting of
herbaceous vegetation or woody vegetation less than 3.2 ft tall without taller woody vegetation.
According to the wetland delineation report (Detroit Edison 2010b), the PEM wetlands are
dominated by reed canary grass, common reed, sedge species (Carex spp.), harrow-leaf cattail
(Typha angustifolia), water lily (Nymphaea spp.), and coontail (Ceratophyllum demersum).
Approximately 322 ac of wetlands were delineated as PEM and include locations marked south
canal, A,C,J,M,N, R, U1, W, Z, AA, CC, DD, EE, FF, Il, WW, XX, YY, and ZZ on Figure 2-11.
Wetlands delineated as PEM span a range of periodically inundated wet meadows to deep-
water marsh systems. Because of the well-developed stands of invasive plants, including
common reed and reed canary grass, vegetation diversity is relatively low in most of the PEM
wetlands. There is significant buildup of plant duff in the PEM wetlands, primarily from
extensive stands of common reed.

Open water habitat is characterized by inundation to a depth of more than 4 ft with no emergent
vegetation present. Several open water habitats are located within the delineation boundary,
including Lake Erie, Swan Creek, the Quarry Lakes, and features marked by the wetland
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delineation as H1, H2, and U2. There are more than 100 ac of open water habitat within the site
(Figure 2-11).

Wetland Functions and Values at the Fermi Site. The functions and values of the wetlands
on the Fermi site were evaluated by Ducks Unlimited for Detroit Edison (Detroit Edison 2010b)
by using the USACE Highway Methodology (USACE 1999). Thirteen functions and values are
considered when this method is used to evaluate wetlands; these are groundwater
recharge/discharge, flood-flow alteration, fish habitat, sediment/toxicant retention, nutrient
removal, production export, sediment/shoreline stabilization, wildlife habitat, recreation,
educational/scientific value, uniqueness/heritage, visual quality/aesthetics, and endangered
species habitat.

With the exception of a few wetlands upgradient of berms or roads, the majority of wetland
communities at the Fermi site are hydrologically connected and thus, for the purposes of the
functional assessment, are considered one wetland system. Separate functional assessments
were, however, completed for woody (PFO and PSS) and nonwoody (PEM) wetland
communities. The principal functions of the wetlands include flood-flow alteration,
sediment/toxicant retention, nutrient removal, and fish and wildlife habitat. Additional functions
and values of this wetland system, though not considered principal functions, are production
export, sediment/shoreline stabilization, uniqueness/heritage, and endangered species habitat.
The wetland system was not considered well-suited for groundwater recharge/discharge,
recreation, educational/scientific value, or visual quality/aesthetics (Detroit Edison 2009c). The
principal functions of the wetland system are discussed further below:

e Flood-flow alteration, sediment/toxicant retention, and nutrient removal. The Fermi
site’s wetland complex is large relative to its watershed, is relatively flat with storage
potential, and contains hydric soils and dense vegetation suitable for absorbing and slowing
water flow. The wetland system can therefore be expected to be highly suitable for reducing
flood damage by retaining and gradually releasing floodwater following precipitation events
(Detroit Edison 2011a). Fermi 2, including cooling towers and control centers, is next to the
wetland system. In the event of a large storm that resulted in flood-flow from the watershed
and excess water backing in from Lake Erie, the wetland system could slow and detain
floodwaters for gradual release. The wetland system is also highly suitable for trapping
sediments, toxicants, and pathogens as well as for nutrient retention. There are potential
sources of excess sediment, chemicals, and nutrients upstream in the agriculturally
dominated watershed and directly from roads, parking areas, and other impervious surfaces
of the Fermi site. The EPA cites the Monroe County portion of the Ottawa-Stony watershed
as being impaired by excessive nutrient levels (EPA 2010a). There is, therefore, the
opportunity for sediment trapping and nutrient uptake in diffuse, slow-moving, and
deepwater areas of the Fermi site wetlands that are edged or interspersed with dense
herbaceous and woody vegetation.
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¢ Fish and wildlife habitat. Deeper water emergent wetlands of the Fermi wetland system
provide suitable fish habitat. There is an abundance of cover objects, and the wetland is
large and part of a larger, persistent, contiguous water course with slow velocity. The
wetlands have sufficient size and depth to retain open water areas during the winter. Direct
observations of fish species were made in the wetland (Detroit Edison 2011a). The diverse
wetland communities present across the entire wetland system provide suitable habitat for
diverse wildlife species. Although notable direct and indirect disturbance has occurred in all |
wetlands on the site, significant abundance and diversity in habitat cover remain to support
wildlife. However, the quality of the habitat is compromised in areas dominated by non-
native invasive plant species such as common reed. With the exception of the buildings and
roadways associated with the nuclear plant, the landscape is largely undeveloped, with
relatively large parcels of vegetated wetlands and uplands. The majority of the wetlands
evaluated are connected hydrologically despite being overlaid or crossed by multiple
roadways. The wetland system presents an interspersion of open water areas with dense
emergent vegetation grading into shrub-dominated and tree-dominated communities. Some
portions of the wetlands have a high degree of diversity in vegetation structure and species.
The CWA status report for the Monroe County portion of the Ottawa-Stony watershed cites
loss of aquatic life benefits as the most common impairment of water bodies in the
watershed (EPA 2010a).

Detroit River International Wildlife Refuge (DRIWR)

Detroit Edison entered into a cooperative agreement with FWS on September 25, 2003 (Detroit
Edison 2009a), placing some undeveloped portions of the Fermi site under management by the
DRIWR. Lands on the Fermi site managed by the DRIWR constitute the DRIWR Lagoona
Beach Unit (see Figure 2-12). The four areas of the DRIWR Lagoona Beach Unit contain areas
of all the terrestrial habitats of the Fermi site, as described in Section 2.4.1.1, with the exception
of the “developed” habitat type. The habitat types covering the greatest area of the DRIWR
Lagoona Beach Unit are coastal emergent wetland, lowland hardwood forest, and woodlot
forest.

The general public does not have access to this land without the permission of FWS and Detroit
Edison because all areas are within the outer fenced area of the facility. The agreement can be
cancelled by either party at any time (Detroit Edison 2009a).

Transmission Line Corridor Prairie Planting

FWS, ITCTransmission, and Detroit Edison cooperatively funded the restoration and planting of

a 29-ac prairie area in the transmission corridor on the Fermi site along the north side of the
existing facility approach road (Detroit Edison 2011a). The restoration began in 2005 and was |
completed in 2006. The area is described earlier in Section 2.4.1.1 as a grassland: right-of-way
community and is illustrated in Figure 2-10.
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Figure 2-12. Boundaries of the Detroit River International Wildlife Refuge,
Lagoona Beach Unit, Monroe County, Michigan (Detroit
Edison 2011a)
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2.4.1.4 Important Terrestrial Species and Habitats — Transmission Lines

Important Species

Important species potentially occurring along the proposed offsite transmission line corridor
include many of the important species potentially occurring at the Fermi site, as described in
Section 2.4.1.3. However, some species known to be present at the Fermi site may not occur
along the corridor route, considering its location further inland from Lake Erie. Field surveys of
the corridor route have not yet been conducted to confirm the presence of any species. All
Federally and State-listed terrestrial species that occur in the counties to be crossed by the
proposed transmission line are identified in Table 2-9.

FWS (2009) identified several terrestrial species that are listed under the ESA or candidates for
listing that could occur in the area of the proposed offsite transmission line corridor, some of
which are not known to occur at the Fermi site. Species identified as potentially present in
Monroe County are the Indiana bat, Karner blue butterfly, and eastern prairie fringed orchid.
For Wayne County, the species identified are the Indiana bat and eastern prairie fringed orchid.
For Washtenaw County, the species identified are the Indiana bat, Mitchell's satyr butterfly, and
eastern prairie fringed orchid. FWS also noted that the eastern massasauga, a candidate
species, may be present in Washtenaw and Wayne Counties.

Prior to installation of the offsite transmission line, FWS and MDNR would need to review
detailed information on the transmission line corridor. The agencies may, at that time, require
surveys of the proposed transmission line corridor for the presence of important species and
habitat. A recreationally important species present in the vicinity of the proposed transmission
line corridor is the white-tailed deer. This species is an important game animal. Transmission
line corridors can provide habitat for the white-tailed deer and may be used for hunting. After
installation of the transmission line, operation and maintenance of the corridor are unlikely to
affect the white-tailed deer population in the project area.

Important Habitats

Within the Fermi site, the proposed transmission line route crosses the DRIWR. Outside the
Fermi site, with the exception of wetlands, no important habitat features are known to occur
along the estimated corridor (Detroit Edison 2011a). The corridor crosses about 30 wetlands or
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Table 2-9. Federally and State-Listed Terrestrial Species That Have Been Observed in
Monroe, Washtenaw, and Wayne Counties and May Occur within the
Transmission Line Corridor

Common Name

Scientific Name

Federal Status®

State Status®

Plants

American chestnut
American lotus
Arrowhead

Bald-rush

Beak grass
Blue-eyed-grass

Bog bluegrass
Canadian burnet
Canadian milk vetch
Compass plant

Corn salad

Cup plant

Downy gentian
Downy sunflower
Edible valerian

False hop sedge
Few-flowered nut rush
Fire pink

Forked aster
Gattinger’s gerardia
Ginseng

Goldenseal

Hairy mountain mint
Hairy wild petunia
Jacob’s ladder

Least pinweed
Leggett’s pinweed
Leiberg’s panic grass
Lesser ladies’-tresses
Low-forked chickweed
Mat muhly

Nodding mandarin
Northern bayberry

Orange- or yellow-fringed orchid

Plains blazing star
Prairie buttercup

Castanea dentata
Nelumbo lutea

Sagittaria montevidensis
Rhynchospora scirpoides
Diarrhena obovata
Sisyrinchium hastile

Poa paludigena
Sanguisorba canadensis
Astragalus canadensis
Silphium laciniatum
Valerianella umbilicata
Silphium perfoliatum
Gentiana puberulenta
Helianthus mollis
Valeriana edulis var. ciliata
Carex lupuliformis
Scleria pauciflora

Silene virginica

Aster furcatus

Agalinis gattingeri

Panax quinquefolius
Hydrastis canadensis
Pycnanthemum pilosum
Ruellia humilis
Polemonium reptans
Lechea minor

Lechea pulchella
Dichanthelium leibergii
Spiranthes ovalis
Paronychia fastigiata
Muhlenbergia richardsonis
Prosartes maculata
Myrica pensylvanica
Platanthera ciliaris

Liatris squarrosa
Ranunculus rhomboideus

NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL

= <4 4m

Presumed extirpated

A4 A4 A 4AmAmMmmMmAAAmMmA—A—A—4m-d

Presumed extirpated

— = -

Presumed extirpated
T
Presumed extirpated
T
E
Presumed extirpated
T
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Common Name

Scientific Name

Federal Status®

State Status®

Prairie trillium Trillium recurvatum NL T
Prairie white-fringed orchid Platanthera leucophaea T E
Pumpkin ash Fraxinus profunda NL T
Purple coneflower Echinacea purpurea NL Presumed extirpated
Purple milkweed Asclepias purpurascens NL T
Purple turtlehead Chelone obliqua NL E
Raven’s-foot sedge Carex crus-corvi NL E
Red mulberry Morus rubra NL T
Rosepink Sabatia angularis NL T
Rosinweed Silphium integrifolium NL T
Round-fruited St. John’s-wort Hypericum sphaerocarpum NL E
Sand cinquefoil Potentilla paradoxa NL T
Sedge Carex seorsa NL T
Short-fruited rush Juncus brachycarpus NL T
Showy orchis Galearis spectabilis NL T
Side-oats grama grass Bouteloua curtipendula NL E
Smooth rose-mallow Hibiscus laevis NL Presumed extirpated
Spike rush Eleocharis radicans NL Presumed extirpated
Spike-rush Eleocharis geniculata NL Presumed extirpated
Stiff gentian Gentianella quinquefolia NL T
Sullivant’s milkweed Asclepias sullivantii NL T
Swamp candles Lysimachia hybrida NL Presumed extirpated
Swamp or black cottonwood Populus heterophylla NL E
Tall green milkweed Asclepias hirtella NL T
Three-awned grass Aristida longespica NL T
Tinted spurge Euphorbia commutata NL T
Toadshade Trillium sessile NL T
Umbrella-grass Fuirena pumila NL T
Upland boneset Eupatorium sessilifolium NL T
Vasey’s rush Juncus vaseyi NL T
Violet wood sorrel Oxalis violacea NL Presumed extirpated
Virginia flax Linum virginianum NL T
Virginia snakeroot Aristolochia serpentaria NL T
Virginia water-horehound Lycopus virginicus NL T
Water willow Justicia americana NL T
Western mugwort Artemisia ludoviciana NL T
White gentian Gentiana flavida NL E
White lady slipper Cypripedium candidum NL T
Whorled pogonia Isotria verticillata NL T
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Table 2-9. (contd)

Common Name

Scientific Name

Federal Status®

State Status®

Wild hyacinth
Wild rice

Winged monkey flower
Wisteria
Woodland lettuce

Insects

American burying beetle
Dukes’ skipper

Frosted elfin

Karner blue butterfly

Mitchell’s satyr butterfly

Poweshiek skipperling
Regal fritillary
Silphium borer moth

Amphibians
Blanchard’s cricket frog
Smallmouth salamander

Reptiles
Eastern fox snake
Eastern massasauga

Kirtland’s snake
Spotted turtle

Birds

Barn owl

Cerulean warbler
Common moorhen
Common tern
Forster’s tern
Henslow’s sparrow
King rail

Least bittern
Louisiana waterthrush

Camassia scilloides
Zizania aquatica var.
aquatica

Mimulus alatus
Wisteria frutescens
Lactuca floridana

Nicrophorus americanus
Euphyes dukesi
Incisalia irus

Lycaeides melissa
samuelis

Neonympha mitchellii
mitchellii

Oarisma poweshiek
Speyeria idalia
Papaipema silphii

Acris crepitans blanchardi
Ambystoma texanum

Pantherophis gloydi

Sistrurus catenatus
catenatus

Clonophis kirtlandii
Clemmys guttata

Tyto alba

Dendroica cerulea
Gallinula chloropus
Sterna hirundo

Sterna forsteri
Ammodramus henslowii
Rallus elegans
Ixobrychus exilis
Seiurus motacilla

NL
NL

NL
NL
NL

NL

NL
NL
NL

NL
NL

NL

NL
NL

NL
NL
NL
NL
NL
NL
NL
NL
NL

T
T

Presumed extirpated
T
T

T
Presumed extirpated
T
T
T

—

T
Special concern

E

A4 mm-A——-m
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Table 2-9. (contd)

Common Name Scientific Name Federal Status®  State Status®
Peregrine falcon Falco peregrinus NL E
Prairie warbler Dendroica discolor NL E
Red-shouldered hawk Buteo lineatus NL T
Mammals
Indiana bat Myotis sodalis E E
Least shrew Cryptotis parva NL T

Source: MNFI 2010
(a) C = candidate for listing, E = endangered, NL = not listed, T = threatened.

other waters, according to FWS National Wetland Inventory (NWI) mapping (FWS 2010b), that
may be regulated by the USACE and/or MDEQ. The undeveloped western 10.8-mi segment of
the corridor crosses eight wetlands and nine drainages or narrow streams. The majority of the
wetlands in this undeveloped segment are 100 to 400 ft wide where, but three wetlands are
much wider, at 1302 ft, 903 ft, and 1339 ft (Detroit Edison 2011a). Since the upper limit of
spans between transmission structures is typically 900 ft, it is anticipated that development of
this undeveloped segment of corridor might require the placement of one tower or pole in each
of these wetlands. The wetlands include woody and emergent herbaceous community types.
The 18.6-mi existing eastern section of the corridor crosses two wetlands and 12 narrow drains
or small streams. The existing lines span all of these wetlands, with the exception of a 1386-ft-
long wetland crossing at Stony Creek, where one set of towers is currently located in wetland.

Terrestrial Monitoring

Detroit Edison has stated that other than the biological studies performed by Detroit Edison and
described above, no formal monitoring of the terrestrial environment has been conducted or is
planned on the Fermi site or along the proposed transmission line corridor (Detroit Edison
2011a). The only recent study, besides the 2008-2009 vegetation and wildlife surveys
discussed above, is that of the onsite transmission line corridor prairie planting that was
surveyed for plant species occurrences in 2005 and 2007 (Detroit Edison 2011a). FWS,
ITCTransmission, and Detroit Edison cooperatively funded the restoration and planting of this
29-ac prairie area in the onsite transmission line corridor along the north side of the existing
facility approach road (Fermi Drive). The restoration was begun in 2005 and completed in 2006
(Detroit Edison 2011).

January 2013 2-65 NUREG-2105



Affected Environment

2.4.2  Aquatic Ecology

This section describes the aquatic environment and aquatic biota in the vicinity of the Fermi site
and other areas that could be affected by the building, operation, or maintenance of the
proposed Fermi 3.

The Fermi site is located on 1260 ac of developed and undeveloped land on the shoreline of the
western basin of Lake Erie between Swan Creek and Stony Creek (Figure 2-1). Approximately
656 ac of this land (called the Lagoona Beach Unit) is managed as part of the DRIWR. As in
many areas bordering the Great Lakes, coastal freshwater marshes are common in the vicinity
of the Fermi site. These freshwater marshes play a pivotal role in the aquatic ecosystem of the
Great Lakes, including storing and cycling nutrients and organic material from the land into the
aquatic food web (Bouchard 2007). Most of the fish species in the Great Lakes depend on
freshwater marshes during at least some portion of their life cycles (Wei et al. 2004).
Freshwater marshes associated with the Great Lakes typically contain aspects of both riverine
and lacustrine (standing water) habitats, are usually found in the vicinity of river mouths, and are
influenced by both the level of the adjacent lake and riverine inflows. The Fermi site is located
near the mouth of Swan Creek, which borders the site to the north, and it is surrounded by
coastal freshwater marsh habitat. The largest water body near the site is Lake Erie, which
borders the site to the east. Lake Erie would serve as the source of cooling water for Fermi 3
and would receive discharge water from Fermi 3.

2.4.2.1 Aquatic Resources — Site and Vicinity

The aquatic resources on the Fermi site and vicinity occur in a variety of natural and constructed
freshwater habitats (Figure 2-6). The discussion of aquatic resources present within the
potentially affected area is divided among the prominent surface water features associated with
the site, including:

o Circulating water reservoir

¢ Overflow and discharge canals

¢ Drainage ditches

e Quarry Lakes

o Wetland ponds and marshes managed as part of the DRIWR
e Swan Creek

e Stony Creek

e Lake Erie.
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Circulating Water Reservoir (cooling water pond, circulation pond)

The circulating water reservoir, a component of the heat dissipation system associated with the
operation of Fermi 2, provides the cooling water for the circulating water system. The circulating
water reservoir is located east of the Fermi 2 cooling towers in the northern portion of the
developed part of the Fermi site (Figure 2-6). This man-made reservoir encompasses an area
of approximately 5 ac, is approximately 20 ft deep, and is clay-lined. Although the circulating
water reservoir is periodically treated with chemicals to inhibit excessive growth of vegetation
and the production of aquatic organisms, some benthic organisms and aquatic vegetation do
occur in the reservoir. Overall, the habitat provided by the circulating water reservoir is not
suitable for supporting significant populations of aquatic species.

Overflow and Discharge Canals

One clay-lined canal, approximately 5 to 10 ft deep and 70 ft wide, originates in the central
portion of the Fermi site (along the western edge of the developed portion of the site) and
extends northward, where it connects with Swan Creek after passing through a marshy area
known as the North Lagoon. This constructed canal is referred to as the overflow canal or the
north canal (Figure 2-6). The overflow canal was historically used as a cooling water discharge
and overflow canal for operation of Fermi 1 but ceased being used when Fermi 1 was
temporarily shut down in the mid 1960s. The overflow canal is hydraulically connected to the
wetlands to the west and provides the hydraulic connection between Lake Erie and the wetland
area. Currently, the Fermi site uses the overflow canal as a permitted wastewater discharge
(Outfall 009; Figure 2-6). The outfall and discharge points of the Fermi site are further
discussed in Section 2.3.3. Thirty fish species were captured in the overflow canal during
surveys conducted in 2008; the most abundant species were bluegill (Lepomis macrochirus),
pumpkinseed (L. gibbosus), emerald shiner (Notropis atherinoides), and gizzard shad
(Dorosoma cepedianum) (AECOM 2009b).

A second man-made canal, referred to as the discharge canal or the south canal, originates in
the central portion of the Fermi site and extends southward, where it flows into the South
Lagoon (Figure 2-6). This canal is approximately 5 to 10 ft deep and 70 ft wide and serves as
the hydraulic connection between Lake Erie and the wetland areas located west of the
developed portion of the Fermi site. Twenty-eight fish species were collected in the discharge
canal during surveys conducted in 2008; the most abundant species were goldfish (Carrasius
auratus), common carp (Cyprinus carpio), bluegill, pumpkinseed, and golden shiner
(Notemigonus crysoleucas) (AECOM 2009b).

There is a third small water body located between the overflow and discharge canals. This
man-made feature, referred to as the central canal, is stagnant and has no connections to the
overflow canal or the discharge canal (Figure 2-6). Thirteen fish species were collected in the
central canal during surveys conducted in 2008; the most abundant species were bluegill,
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gizzard shad, largemouth bass (Micropterus salmoides), white crappie (Pomoxis annularis),
green sunfish (L. cyanellus), and bluntnose minnow (Pimephales notatus) (AECOM 2009b).

Drainage Ditches

Several ditches located throughout the Fermi site drain surface water runoff to Swan Creek and
the nearby wetlands. The drainage ditches are regularly maintained and equipped with
concrete culverts to divert runoff from the surface roads. The drainage ditches are periodically
dry, and the habitat provided by the ditches is not suitable for supporting significant populations
of aquatic species.

Quarry Lakes

The North and South Quarry Lakes are located in the southwestern portion of the Fermi site.
The two lakes are approximately 50 ft deep and, in total, cover an area of approximately 100 ac.
The quarry lakes were created when water filled abandoned rock quarries that were used for
site development and for construction of Fermi 2 (Detroit Edison 1977).

The Quarry Lakes support a limited variety of aquatic species common to Lake Erie coastal
marsh habitats. Nine fish species were collected in the Quarry Lakes during surveys conducted
in 2008; the most abundant species were bluegill, gizzard shad, green sunfish, goldfish, and
common carp (AECOM 2009b).

Wetland Ponds and Marshes Managed as Part of the DRIWR

The acreage managed as part of the DRIWR surrounds the developed portion of the Fermi site
on the northern, western, and southern borders. This area encompasses approximately 656 ac
that includes coastal wetlands and palustrine wetlands, such as freshwater emergent wetlands
and small lakes that are semipermanently or seasonally inundated. These types of coastal
wetlands are essential to many aquatic species because of the spawning, nursery, and feeding
grounds they provide (Kellys Island Birds and Natural History 2006).

A fisheries survey of coastal marshes managed as part of the DRIWR was conducted in
September 2005 as a joint venture by the MDNR and FWS to document fish communities
associated with Michigan waters of Lake Erie and to inventory the fishery resources of the
refuge. This survey used electrofishing and seining to sample four marsh complexes within the
refuge, one of which was the Swan Creek Estuary located near the northern extent of the Fermi
site. A total of 38 species of fish from 13 families were collected at this sampling site. Species
most common in the catch included gizzard shad, bluntnose minnow, mimic shiner (Notropis
volucellus), bluegill, pumpkinseed, goldfish, and largemouth bass. Thirty-three fish species
were collected during fishery surveys conducted near the mouth of Swan Creek in 2008. The
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most abundant species in those collections were gizzard shad, emerald shiner, bluegill, brook
silverside (Labidesthes sicculus), pumpkinseed, and golden shiner (AECOM 2009b).

Swan Creek

Swan Creek is located on the northern boundary of the Fermi site. It originates approximately
12 mi to the northwest of the Fermi site as small streams and then flows south and east, where
it enters Lake Erie. Land use adjacent to the Swan Creek drainage includes small residential
communities and agricultural development.

Swan Creek forms a freshwater estuary where it flows into Lake Erie. The aquatic habitat in this
area is shallow, with large stands of submerged aquatic vegetation. Many areas along the
shoreline support water lilies, cattails, common reed, and other emergent vegetation (Francis
and Boase 2007; AECOM 2009b). The benthic habitat associated with this area of Swan Creek
consists of sandy sediment interspersed with small pockets of gravel and flat stone

(AECOM 2009b).

Benthic macroinvertebrates were collected during eight sampling events from July 2008 through
June 2009 near the location where water from the North Lagoon area enters Swan Creek
(AECOM 2009b). These collections were dominated by aquatic worms (Haplotaxida,

31 percent), small crustaceans (Amphipoda, 23 percent), and midge larvae (Diptera,

19 percent), among others (AECOM 2009b).

A fisheries survey of the Swan Creek estuary was conducted in September 2005 by the MDNR
and FWS using electrofishing and seining to sample nine sites along Swan Creek ranging from
approximately 0.5 to 2.5 mi from the Fermi site (Francis and Boase 2007). A total of 38 species
from 13 families were collected at these sampling sites. Frequently encountered species
included gizzard shad, bluntnose minnow, emerald shiner, mimic shiner, bluegill, pumpkinseed,
goldfish, and largemouth bass (Francis and Boase 2007).

Fish were also collected from Swan Creek monthly from July 2008 to June 2009 (excluding
winter months) near the location where water from the North Lagoon area enters Swan Creek
(AECOM 2009b). Overall, the fish species encountered during these surveys were similar to
those observed in the survey by Francis and Boase (2007) described above. A total of

1790 fish (33 species), were represented in the samples; dominant species included gizzard
shad, emerald shiner, bluegill, brook silverside, and pumpkinseed (AECOM 2009b).

Swan Creek is popular with recreational anglers. Recreational fisheries data, discussed in
Section 2.4.2.3, identify several species common to Michigan as being frequent catches in
Swan Creek, including smallmouth bass (Micropterus dolomieu), largemouth bass, and bluegill.
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Stony Creek

Stony Creek is located generally to the west of the Fermi site in Washtenaw and Monroe
Counties, Michigan, and drains directly into the western basin of Lake Erie at a location
approximately 3 mi southwest of the Fermi site boundary. Stony Creek is about 35 mi long.
Land cover within the watershed includes forested areas, agricultural lands, and residential
developments (Gustavson and Ohren 2005).

Some biological data were collected from Stony Creek and its tributaries. The Stony Creek
Watershed Project performed studies focusing on water quality, nutrients, and indicator species,
although the majority of the data from these studies were not collected near the Fermi site. A
macroinvertebrate survey was conducted in 2004 at several sampling sites along Stony Creek
to assess water quality. The nearest sampling site was located approximately 2.5 mi south-
southwest of the Fermi site. Data on various hydrological parameters were collected in addition
to the macroinvertebrate samples. Results from the survey indicated an increase in the number
of insect families with respect to previous studies of Stony Creek. There was also an
abundance and diversity of mayflies (Ephemeroptera), stoneflies (Plecoptera), and caddisflies
(Trichoptera), which are three orders of insects that are considered sensitive to poor water
quality. Together, the abundance of taxa in these three orders are used to calculate the “EPT
index,” (Ephemeroptera-Plecoptera-Trichoptera index) a measure of water quality, with a higher
number of taxa from each of these orders generally indicating better water quality. The
downstream sites (located nearest to the Fermi site) had a higher EPT index than did the
upstream survey sites (Gustavson and Ohren 2005).

Fish surveys conducted in portions of Stony Creek located in Monroe County during 1997
indicated that the fish community in Stony Creek was dominated by taxa that are tolerant of
degraded water quality conditions, although the fish community was rated as acceptable
(MDEQ 1998). Dominant species found to be present included green sunfish, rock bass,
(Ambloplites rupestris), common carp, and blackside darter (Percina maculata) (MDEQ 1998).

Lake Erie

The Fermi site is situated along the shoreline of Lake Erie. Lake Erie would serve as the source
of cooling water for Fermi 3 and would also receive cooling water discharge from Fermi 3.
Consequently, aquatic habitats and organisms in Lake Erie in the vicinity of the Fermi site have
the greatest potential for being affected by building and operation of Fermi 3. This section
describes the ecological setting and recent ecological history of Lake Erie, with a focus on the
vicinity of the Fermi site.

Lake Erie is one of the five lakes included in the Great Lakes system and is the smallest of the
group in volume (116 mi®). Measuring 241 mi across and 57 mi from north to south, Lake Erie
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has a surface area of nearly 10,000 mi?, with 871 mi of shoreline. The average depth of Lake
Erie is approximately 62 ft (210 ft at its maximum depth) (EPA 2008).

Lake Erie is divided into three basins on the basis of the bathymetry of the lake: eastern basin,
central basin, and western basin. Because the Fermi site is located on the shoreline of the
western basin, this portion of Lake Erie is of the greatest concern with regard to construction
and operation of Fermi 3. The western basin receives 95 percent of the water that drains into
Lake Erie, including five major river drainages (Maumee River, River Raisin, Huron River, and
Detroit River) as well numerous smaller streams that discharge directly into the western basin.
Depth generally increases from west to east in Lake Erie. The western basin is the shallowest
basin in the lake, averaging approximately 24 ft in depth (LaMP Work Group 2008). While
thermal stratification is a frequent and persistent condition during summer months for the central
basin, stratification events are relatively rare and brief in the western basin (LaMP Work

Group 2008; Bolsenga and Herdendorf 1993). As a consequence, the western basin is less
likely to experience severe or prolonged episodes of oxygen depletion in deeper waters, which
can result in large mortality events for aquatic species that are physiologically restricted to
cooler water conditions.

Water levels in Lake Erie fluctuate in response to seasonal precipitation variations. The most
significant lake-level variations are observed at the western and eastern basins of the lake.
During prolonged high southwesterly winds, Lake Erie is subject to surges when water from the
western basin is pushed to the eastern basin, resulting in surges greater than 7 ft. Lake Erie
also experiences seiches in response to such surges. A seiche is a periodic oscillation of the
water level set in motion by an atmospheric disturbance passing over the lake. Major shifts in
winds, a significant storm front, or strong high- or low-pressure weather systems can initiate a
seiche event. Seiche events can cause shoreline flooding in low-lying areas of the eastern
basin and can cause shallow bay areas of the western basin to become exposed (LaMP Work
Group 2008).

The drainage basin of Lake Erie includes portions of Indiana, Michigan, Ohio, Pennsylvania,
New York, and Ontario and is the most densely populated of the five Great Lakes basins (LaMP
Work Group 2008). The fertile soils associated with the Lake Erie watershed support intense
agricultural production throughout the entire drainage basin. Greater urbanization,
industrialization, and agricultural development, along with the smaller volume of water, make the
Lake Erie ecosystem more susceptible to external stressors than the ecosystems of the other
Great Lakes. This became apparent by the 1960s, when decades of nutrient enrichment
(eutrophication) and chemical contamination resulted in severe degradation of the Lake Erie
ecosystem. By the 1980s, positive recovery of Lake Erie’s water quality was observed as a
result of the implementation of remediation plans through the NPDES that helped meet targets
for nutrient levels (especially phosphorus) established under the Great Lakes Water Quality
Agreement (LaMP Work Group 2008). In addition to pollution abatement programs, colonization
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of Lake Erie by invasive zebra mussels (Driessena polymorpha) and quagga mussels
(D. rostriformi) during this same period helped return the lake to more mesotrophic (i.e., less
nutrient-rich) conditions.

There are indications, however, that total phosphorus concentrations in Lake Erie waters have
again started to increase over the past decade; this trend has been hypothesized to be related
to changes in lakewide nutrient dynamics and more frequent storm events (LaMP Work
Group 2008). Coincident with (and perhaps attributable to) these increasing dissolved
phosphorus loads, there have been increases in blooms of some undesirable algal taxa

(e.g., Cladophora spp. and Microcystis spp.). In recent years, Lyngbya wollei, an invasive
filamentous cyanobacterial (blue-green algae) species, has become a nuisance in some areas
of the western basin, such as Maumee Bay (approximately 18 mi south-southeast of the Fermi
site), that continue to experience higher levels of nutrient enrichment via riverine inputs (LaMP
Work Group 2008).

The following sections summarize information for major ecological groups of aquatic organisms,
including plankton, benthic invertebrates, and fish, that are present in the waters of Lake Erie.

Plankton

Plankton are very small aquatic organisms that drift in the water column and are unable to move
or are too small or too weak to swim against water currents. Plankton serve as the base of the
aquatic food chain in Lake Erie, providing food for larger aquatic organisms. The plant-like
portion of the plankton community is called phytoplankton, and the animal-like portion is called
zooplankton. Most phytoplankton serve as food for zooplankton, which is directly eaten by
many species of fish (at least during early fish life stages). Zooplankton include animals that
spend their entire lives in the plankton community (holoplankton) and the larval forms of many
species of invertebrates and fish that are planktonic during early life stages. Fish eggs, larvae,
and juveniles, called ichthyoplankton, also make up an important part of the overall zooplankton
community.

Phytoplankton studies conducted in the 1980s and 1990s in nearshore waters of the western
basin of Lake Erie demonstrated that phytoplankton biomass fluctuates seasonally, with the
highest overall phytoplankton densities occurring in the spring. Phytoplankton density also
varies spatially throughout the western basin, with increased phytoplankton abundance along
the entire southern shore and decreased abundance offshore and throughout deeper waters.
The types of phytoplankton typically documented in greatest abundance during those earlier
studies were diatoms (Bacillariophyceae) and green algae (Chlorophyceae). Millie et al. (2009)
found that the phytoplankton community in the western basin during the late summer from 2003
to 2005 was dominated by various species of green algae, diatoms, and cyanobacteria
(blue-green algae).
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Periodically, there can be a rapid increase in the population of particular species of planktonic
algae that results in unusually high densities. Such events are referred to as algal blooms.
Sometimes algal blooms can discolor water or produce other undesirable conditions.
Decomposition of dead cells from algal blooms (regardless of the species involved) can
sometimes lower the concentration of dissolved oxygen in the water, causing hypoxic

(low oxygen) or anoxic (no oxygen) conditions that can result in fish kills. Of particular concern
in Lake Erie is Microcystis spp., a phytoplanktonic species of blue-green alga that can produce
a substance (microcystin) that is toxic to fish and other organisms when concentrations are high |
enough (EPA 2009b). Under certain conditions (such as high nutrient concentrations, increased
light levels, and calm weather, usually in summer), Microcystis spp. can form dense |
aggregations of cells that form a thick layer (mat) on the surface of the water. At higher
concentrations, Microcystis spp. blooms can resemble bright green paint. Mycrocystis spp.
blooms can affect water quality as well as the health of human and natural resources. NOAA
has been conducting research in Lake Erie to develop methods to identify the presence of
cyanobacterial blooms from satellite imagery and to determine the factors controlling production
of toxins associated with Microcystis spp. blooms (NOAA 2012). Results of this research
indicate that cyanobacterial blooms tend to occur primarily in the southwestern portion of the
western basin, especially in the vicinity of Maumee Bay, during summer months (NOAA 2012).

Dominant zooplankton taxa in Lake Erie include various species of species of crustaceans such
as copepods (e.g., Cyclops spp. and Diaptomus spp.), cladocerans (e.g., Daphnia spp.,
Bosmina spp., and Leptodora spp.), and rotifers (e.g., Keratella spp. and Asplanchna spp.),

as well as other taxonomic groups. The very small early life stages of some fish species can
be planktonic (Bolsenga and Herdendorf 1993). Zooplankton populations are typically

lowest during winter months and most abundant during summer months (Bolsenga and
Herdendorf 1993). Two species of zooplankton, the spiny water flea (Bythotrephes spp.) and
the fishhook water flea (Cercopagis pengoi), are considered invasive species throughout Lake
Erie, and are discussed further in Section 2.4.2.3.

Because plankton responds quickly to changes in nutrient inputs, phytoplankton and
zooplankton are important indicators of nutrient pollution. One measure that has been
developed to assess the biological health and diversity of offshore waters of Lake Erie is the
Planktonic Index of Biotic Integrity (P-IBI) (Kane et al. 2009). This indicator, which is based on
the abundance and number of different species groups of phytoplankton and zooplankton
present in water samples, is used to evaluate the productivity level of the lake. Plankton
productivity in formerly oligotrophic lakes is related to the anthropogenic introduction of
phosphorus into lake waters from point sources (e.g., permitted discharge sites) or nonpoint
sources (e.g., surface water runoff). Low productivity (oligotrophic condition) is associated with
low phosphorus enrichment, moderate productivity (mesotrophic condition) is associated with
moderate phosphorus levels, and high productivity (eutrophic condition) is associated with high
phosphorus levels. Application of the P-IBI to the waters of the western basin of Lake Erie
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suggests that the overall condition of the western basin was mesotrophic during 1995 and
became more eutrophic during the period from 2000 to 2003 (EPA 2009c).

Benthic Invertebrates

Benthic species inhabit the bottom of aquatic environments and serve as valuable indicators of
the surrounding ecosystem. Benthic species include epifauna, which live on substrate surfaces,
and infauna, which burrow into bottom sediments. Benthic communities consist of many
different types of organisms and many different species. Examples of benthic invertebrates
present in Lake Erie include mollusks (i.e., snails, mussels, and clams), various insect species
(such as midges, mosquitoes, mayflies, stoneflies), and worms. The distribution and density of
benthic organisms can be quite variable and are especially affected by the type of substrate
(e.g., mud, sand, gravel, or cobble) and the water conditions present at a particular location. As
are plankton, benthic organisms are an important link in the aquatic food chain, and the
presence, absence, and abundance of some species or species groups can serve as indicators
of local water conditions.

Benthic invertebrates were sampled by the applicant from two locations in Lake Erie just
offshore from the Fermi site during 2008 and 2009 (AECOM 2009b) to determine those species
that could be present in areas potentially affected by building and operating Fermi 3. One site
(Lake Erie intake), located in water approximately 3-5 ft deep near the existing cooling water
intake for Fermi 2 and the proposed intake location for Fermi 3, had a substrate that consisted
of mud and sand. The benthic organisms collected at this site consisted primarily of various
species of amphipods (62 percent of the organisms collected), dipterans (fly and midge larvae;
18 percent), and tubificid worms (10 percent) (AECOM 2009b). The second site, located in
water approximately 1—4 ft deep at the southern end of the Fermi site near the South Lagoon,
had a rocky substrate. Dominant taxa collected from this site included various species of
ephemeropterans (mayflies; 19 percent), amphipods (18 percent), dipterans (14 percent),
tubificid worms (13 percent), molluscs (13 percent), and water mites (11 percent)

(AECOM 2009b).

There are four families of bivalve mollusks that live in the streams and lakes of Michigan:
freshwater unionid mussels (Unionidae), fingernail and pea clams (Sphaeriidae), Asian clams
(Corbiculidae), and zebra and quagga mussels (Dreissenidae). Unionid mussels and sphaeriid
clams are native to North America, while Asian clams and zebra and quagga mussels are not
native to this continent. The Asian clam (Corbicula fluminea) was introduced to North America
in 1938 as a food species and has since spread throughout the United States. The Asian clam
is present in Lake Erie. Pea clams and fingernail clams are fairly widespread and common in
Michigan. Unionid mussels are of particular interest because of their unique life history,
importance to aquatic ecosystems, and use as indicators of change in water and habitat quality.
They have also undergone significant declines in range and abundance over the past century.
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Federally and State-listed threatened and endangered unionid mussels for Monroe County,
Michigan, are identified in Section 2.4.2.3.

Unionid mussels require a fish host to complete their life cycle, whereas other bivalve families
produce free-swimming larvae that develop into the adult form without a host. Eggs of unionid
mussels are fertilized and develop into larvae within the gills of the female mussel. These
larvae, called glochidia, are released into the water and must attach to the gills or fins of a
suitable fish or amphibian host to survive and transform into the adult form. Glochidia are very
small (approximately 0.1 mm in length) and do not significantly harm their hosts. Some unionids
are known to have only one or two suitable host species, while others are generalists and use
several fish species as hosts. Without the presence of healthy fish host populations, unionid
mussels are unable to reproduce.

Although they were once widely distributed and common in the western basin of Lake Erie,
declines in the abundance of unionid mussels have been documented since 1961 (Schloesser
and Nalepa 1994). Although earlier declines were largely attributable to declines in water
quality, the introduction and subsequent proliferation of zebra and quagga mussels in the late
1980s is believed to have been a primary factor in the large declines in (i.e., near extirpation of)
unionid mussel populations in a large portion of western Lake Erie between 1989 and 1991
(Schloesser and Nalepa 1994).

Lake Erie was one of the first water bodies to be colonized by zebra mussels and quagga
mussels in the late 1980s. Believed to have been introduced in ballast water of ocean-going
vessels entering the Great Lakes, these non-native, invasive mussels have caused extensive
economic and environmental impacts on Lake Erie as well as many other freshwater systems in
the United States. Many power plants, including Fermi 2, have implemented control programs
specifically to address these species, which can accumulate on intake and discharge structures,
potentially affecting the efficiency of cooling water operations. Populations of native mussel
species have also been affected by the introduction and proliferation of zebra and quagga
mussels (USGS 2008; Schloesser and Nalepa 1994). Invasive nuisance species, including
zebra and quagga mussels, are further discussed in Section 2.4.2.3.

Fish

Human activities have resulted in considerable changes in the nature of the Lake Erie fish
community during the past century. These changes have resulted from many causes, including
overfishing, introduction and expansion of invasive exotic species, nutrient enrichment (and
reversal of nutrient enrichment), deterioration of tributaries and other habitat features, and
introduction of contaminants (Regier and Hartman 1973).

Van Meter and Troutman (1970) listed 138 species of fish documented to occur in Lake Erie or
its tributaries. Since then, additional non-native fish species have been introduced into Lake
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Erie, including ghost shiner (Notropis buchanani) and round goby (Neogobius melanostomus).
Prior to 1900, lake trout (Salvelinus namaycush) was the dominant predator in the eastern basin
of Lake Erie, with walleye (Sander vitreus) and burbot (Lota lota) as subdominants. Before
1950, the dominant predatory fish species in the western and central basins included walleye
and blue pike (S. vitreus glaucus). The forage fish community in the western and central basins
was dominated by emerald shiner, spottail shiner (Notropis hudsonius), and gizzard shad. In
the eastern basin, the prey fish community was dominated by cisco (formerly called lake
herring, Coregonus artedi). Changes in the structure of the fish community began to occur in
the early 1900s, and fish community structure was very different by 1960 (Tyson et al. 2009).
These changes were primarily attributed to invasions of fish such as sea lamprey (Petromyzon
marinus), alewife (Alosa pseudoharengus), and rainbow smelt (Osmerus mordax); over-
exploitation of important species, including the extinction of the blue pike; and declines in water
quality and habitat degradation in nearshore areas and tributaries (Tyson et al. 2009). By the
1980s, Lake Erie’s water quality started to improve as a result of reductions in nutrient inputs
caused by remediation programs and a result of the colonization of Lake Erie by invasive zebra
mussels and quagga mussels. These changes in the nutrient status of the lake, together with
additional invasions by non-native species such as the round goby, have resulted in further
changes in the structure of the fish community.

The western basin contains important fish spawning and nursery areas and is also important to
commercial and recreational fisheries. Although movements of fish among basins make it
difficult to explicitly define a fish community by basin, examples of dominant fish species in the
western basin include yellow perch (Perca flavescens), walleye, smallmouth bass, channel
catfish (Ictalurus punctatus), alewife, gizzard shad, carp, freshwater drum (Aplodinotus
grunniens), and emerald shiner.

The USGS has conducted assessments of fish populations throughout the western basin of
Lake Erie for a number of years to estimate density and biomass of key forage and predator
species in Michigan and Ontario waters. These data are maintained in an interagency database
that is used to assess seasonal and spatial distributions of fishes and year class strength of key
forage and predator species. Based upon sampling conducted in the western basin during 2011
(Kocovsky et al. 2012), populations of several ecologically and economically important native
fish species remained low in abundance or appeared to be declining in numbers compared to
previous years. There was an indication of recent increases in the abundance of walleye and
freshwater drum, but both of these species, as well as yellow perch, remained at depressed
levels of abundance. Alewife, an introduced species that is an important prey species in Lake
Erie, has drastically declined in abundance and was not captured during surveys for the fourth
consecutive year (Kocovsky et al. 2012). Most of the 15 species examined had poor or
moderate year classes in 2011; only gizzard shad, freshwater drum, and rainbow smelt had
catch levels above the 8-year mean. Yearling-and-older silver chub (Machrybopsis storeriana)
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increased in abundance compared to 2010, and remains much more abundant than in the
1990s (Kocovsky et al. 2012).

Fish were collected monthly from July 2008 to June 2009 (excluding winter months) at two
sampling locations in Lake Erie just offshore from the Fermi site (AECOM 2009b) to determine
those species that could be present in areas potentially affected by building and operating
Fermi 3. The intake location was near the existing cooling water bay for Fermi 2 and the
proposed intake location for Fermi 3, while the other sampling location was along the Lake Erie
shoreline near the South Lagoon. The two locations differed in the types of aquatic habitat that
were present and had comparatively different species richness and abundance. The intake
location was located along a sand and gravel beach in the open waters of Lake Erie and had
little or no structure that would provide cover or spawning features. The South Lagoon location
was near sand and gravel shoreline areas as well as vegetated shoreline areas that could
provide cover and spawning areas for some fish species. In addition, the South Lagoon location
was near the mouth of the drainage area for the South Lagoon, which has extensive aquatic
vegetation; fish within that drainage can move freely from the lagoon out into the main body of
the lake.

Overall, 5765 individual fish, composed of 40 species, were collected from the two Lake Erie
sampling locations (Table 2-10). The most abundant species encountered in those collections
were gizzard shad, goldfish, white perch (Morone americana), emerald shiner, spottail shiner,
and bigmouth buffalo (Ictiobus cyprinellus) (Table 2-9) (AECOM 2009b).

Additional data on fish from the waters of Lake Erie near the Fermi site are provided in
entrainment and impingement study results.

The rates at which fish eggs and fish larvae were entrained by the existing cooling water intake
of Fermi 2 were measured from July 2008 through July 2009, excluding the months of
December through February when ice cover was present and it was anticipated that spawning
by fish would be at minimum levels (AECOM 2009b). Entrainment rates (fish eggs plus larvae
per unit volume of water) ranged from 4.82/m? in July 2009 to 0.00/m? in November 2008 and
March 2009. The average annual entrainment rate for all species collected from July 2008
through July 2009 was 0.98/m>. Of the 12 fish species identified in entrainment samples, the
species with the highest annual entrainment rates included gizzard shad, emerald shiner,
bluntnose minnow, and yellow perch (AECOM 2009b). Overall estimates of the total numbers
of fish eggs and larvae entrained during the study period, calculated by multiplying monthly
entrainment estimates by the volume of water drawn into the cooling system during each period,
are presented in Table 2-11.

In general, fish species entrained during the 2008—-2009 study (AECOM 2009b) were similar to
those captured during a previous entrainment study (Lawler, Matusky, and Skelly
Engineers 1993) conducted at the Fermi site from October 1991 to September 1992. The most
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Table 2-10. Percent Abundance of Fish Species Collected in Lake Erie near the Fermi
Site during 2008 and 2009

Intake South
Common Name Scientific Name Location Lagoon Overall
Alewife Alosa pseudoharengus 0.1 0.0 <01
Banded killifish Fundulus diaphanus 0.5 0.5 0.4
Bigmouth buffalo Ictiobus cyprinellus 2.7 4.8 4.1
Black bullhead Ameiurus melas 0.0 29 1.9
Bluegill Lepomis macrochirus 0.6 0.9 0.8
Bluntnose minnow Pimephales notatus 0.3 5.5 3.8
Bowfin Amia calva 0.0 0.1 0.1
Brook silverside Labidesthes sicculus 0.0 26 1.7
Brown bullhead Ameiurus nebulosus 0.0 0.3 <0.1
Channel catfish Ictalurus punctatus 0.4 0.3 0.1
Common carp Cyprinus carpio 0.5 5.6 3.8
Common shiner Luxilus cornutus 0.0 0.3 <01
Emerald shiner Notropis atherinoides 6.8 13.6 11.3
Freshwater drum Aplodinotus grunniens 0.0 0.1 0.1
Gizzard shad Dorosoma cepedianum 44.9 15.8 254
Golden redhorse Moxostoma erythrurum 0.0 0.1 0.1
Golden shiner Notemigonus crysoleucas 0.0 2.2 14
Goldfish Carassius auratus 4.0 28.0 19.7
Green sunfish Lepomis cyanellus 0.0 0.2 0.2
Largemouth bass Micropterus salmoides 0.1 25 1.7
Longnose gar Lepisosteus osseus 0.2 0.0 0.1
Logperch Percina caprodes 0.0 0.5 <01
Longear sunfish Lepomis megalotis 0.0 0.2 <01
Northern pike Esox lucius 0.0 0.3 0.2
Pumpkinseed Lepomis gibbosus 0.0 3.2 2.1
Quillback Carpiodes cyprinus 0.1 0.7 0.5
Rock bass Ambloplites rupestris 0.3 04 0.3
Round goby Neogobius melanostomus 0.0 0.6 0.4
Sand shiner Notropis stramineus 0.3 0.2 0.2
Smallmouth bass Micropterus dolomieu 0.0 0.3 <01
Spotfin shiner Cyprinella spiloptera 0.8 1.9 1.5
Spottail shiner Notropis hudsonius 5.8 3.2 4.1
Spotted gar Lepisosteus oculatus 0.0 0.3 <01
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Table 2-10. (contd)

Intake South
Common Name Scientific Name Location Lagoon Overall
Spotted sucker Minytrema melanops 0.0 0.3 <01
Tadpole madtom Noturus gyrinus 0.0 0.5 <01
Western mosquitofish ~ Gambusia affinis 0.0 0.3 <01
White perch Morone americana 33.5 1.9 12.4
White sucker Catostomus commersoni 0.3 0.2 0.2
Yellow bullhead Ameiurus natalis 0.0 0.3 0.0
Yellow perch Perca flavescens 0.0 1.8 1.2

Source: AECOM 2009b
(a) Percent of the individuals collected at site location.

abundant larval fish taxa entrained during the earlier study included Cyprinids (22.9 percent),
Morone spp. (20.0 percent), gizzard shad (19.5 percent), Clupeids (8.8 percent), and white
perch (6.2 percent); the taxa for which fish eggs were most abundant in entrainment samples
included Cyprinidae (42.1 percent of eggs) and Percidae (22.4 percent of eggs).

Impingement data collected from 1991 to 1992 from the Fermi 2 intake indicated that the
dominant species impinged was the gizzard shad, which accounted for 71.5 percent of the
estimated total number of individual fish impinged during the study period. White perch was the
second most abundant species impinged (6.8 percent of the estimated total). Third, fourth, and
fifth species ranked by the estimated number of individuals affected were the rock bass,
freshwater drum, and emerald shiner, respectively. Estimated numbers of fish impinged (by
species) in 2008-2009 from Fermi 2 are presented in Table 2-12. During that period, gizzard
shad accounted for approximately 39 percent, emerald shiner accounted for approximately

29 percent, and white perch accounted for approximately 10 percent of the total estimated
numbers of fish impinged at the plant (AECOM 2009b). Overall, it is estimated that

3102 individual fish were impinged by the Fermi 2 cooling water intake during the 2008—2009
sampling period (Table 2-12). Most of the fish species identified in impingement samples are
considered forage species for other fishes. On the basis of an analysis conducted by the Lake
Erie Forage Task Group (2010), it is estimated that the long-term average density of forage fish
in size classes capable of being captured in nets and trawls is approximately 1,384,680 fish per
square mile in the western basin. Assuming an estimate of approximately 1200 mi? for the
western basin as a whole, the long-term average number of forage fish within the basin is
estimated to be approximately 1.7 billion.

2.4.2.2  Aquatic Habitats — Transmission Lines

Aquatic habitats within or adjacent to the transmission line corridor that would serve Fermi 3 and
are identified in the ER (Detroit Edison 2011a) include several small streams and numerous
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small drainage ditches. The new transmission line corridor does not cross any lakes, ponds, or
reservoirs. Stony Creek, which is located in the developed eastern portion of the assumed
route, is the largest stream crossed by the transmission line corridor and is described in
Section 2.4.2.1.

Because of the small size of the streams and ditches present along the presumed transmission
line path, detailed information regarding the aquatic species present in most of these water
bodies is not readily available. Because of the small size of the drainages and because of the
intermittent nature of flows in these surface water features, it is assumed that species diversity
is similar to or less than that described for Stony Creek in Section 2.4.2.1. There are no
important commercial or recreational fisheries present within the assumed 300-ft ROW as a
result of the small sizes of the drainages present.

2.4.2.3 Important Aquatic Species and Habitats — Site and Vicinity

Several criteria (see Section 2.4.1.3) identify important species that may be affected by building,
operating, or maintaining a new facility. Aquatic species meeting these criteria include
commercially or recreationally important fishery species, species considered to have vital roles
in ecosystem dynamics, and Federally or State-listed species. On the basis of these criteria,

37 species that inhabit the freshwater habitats near the Fermi site were identified as important
species (Table 2-13).

Brief summaries of distribution and life history information for important species are also
provided; these summaries were developed from information provided by NatureServe (2009)
unless otherwise indicated. Where applicable, information about impingement and entrainment
during Fermi 2 operations is presented for each species based on recently collected
impingement and entrainment data for the Fermi site (AECOM 2009b).

The National Marine Fisheries Service (NMFS) has advised that it considers fishery resources
within Lake Erie as non-NMFS trust resources and consultation with NMFS regarding essential
fish habitat pursuant to the Magnusson-Stevens Fishery Conservation and Management Act is
not required for Fermi 3. This is the case even for those species that would be considered
NMFS trust resources if found in the ocean, an estuary, or a river with tidal connections

(e.g., rainbow smelt, alewife, Atlantic salmon). This is because fish that are land-locked in Lake
Erie are not to be considered a component of the marine or estuarine ecosystem, could not
serve as prey for a Federally managed species, or could not in any way contribute to the marine
fisheries under NMFS jurisdiction (Johnson 2012).
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Table 2-13. Important Aquatic Species That Have Been Observed in the Vicinity of the

Fermi Site®

Common Name Scientific Name Category(b)
Mollusks
Elktoe Alismidonta marginata ESA-NL, MI-SC
Northern riffleshell Epioblasma torulosa rangiana ESA-E, MI-T
Purple lilliput Toxolasma lividus ESA-NL, MI-T
Purple wartyback Cyclonaias tuberculata ESA-NL, MI-T
Rayed bean Villosa fabalis ESA-E, MI-E
Round hickorynut Obovaria subrotunda ESA-NL, MI-T
Round pigtoe Pleurobema sintoxia ESA-NL, MI-SC
Salamander mussel Simpsonaias ambigua ESA-NL, MI-T
Slippershell Alismidonta viridis ESA-NL, MI-T
Snuffbox mussel Epioblasma triquetra ESA-E, MI-E
Wavyrayed lampmussel Lampsilis fasciola ESA-NL, MI-T

White catspaw

Fish

Bigmouth buffalo
Brindled madtom
Channel catfish
Channel darter
Common carp
Creek chubsucker
Eastern sand darter
Freshwater drum
Gizzard shad
Goldfish

Lake whitefish
Largemouth bass
Orangethroat darter
Pugnose minnow
Quillback

River darter
Sauger

Silver chub

Silver shiner
Smallmouth bass
Southern redbelly dace
Walleye

White bass

White perch

Yellow perch

Epioblasma obliquata perobliqua

Ictiobus cyprinellus
Noturus miurus
Ictalurus punctatus
Percina copelandi
Cyprinus carpio
Erimyzon claviformis
Ammocrypta pellucida
Aplodinotus grunniens
Dorosoma cepedianum
Carassius auratus
Coregonus clupeaformis
Micropterus salmoides
Etheostoma spectabile
Opsopoedus emiliae
Carpiodes cyprinus
Percina shumardi
Sander canadensis
Macrhybopsis storeriana
Notropis photogenis
Micropterus dolomieu
Phoxinus erythrogaster
Sander vitreus

Morone chrysops
Morone americana
Perca flavescens

ESA-E, MI (presumed extirpated in

Michigan)

Commercial fishery
ESA-NL, MI-SC

Commercial fishery, recreational fishery

ESA-NL, MI-E
Commercial fishery
ESA-NL, MI-E
ESA-NL, MI-T
Commercial fishery
Commercial fishery
Commercial fishery
Commercial fishery
Recreational fishery
ESA-NL, MI-SC
ESA-NL, MI-E
Commercial fishery
ESA-NL, MI-E
ESA-NL, MI-T
ESA-NL, MI-SC
ESA-NL, MI-E
Recreational fishery
ESA-NL, MI-E

Commercial fishery, recreational fishery
Commercial fishery, recreational fishery

Commercial fishery

Commercial fishery; recreational fishery

(a) Commercial and recreationally important species and Federally and State-listed species that could occur in the waters of
the western basin of Lake Erie near the Fermi site and freshwater habitats of Monroe County, Michigan.
(b) ESA-E = listed under ESA as endangered, ESA-NL = not listed under ESA, MI-E = listed by the State as endangered, MI-
SC = listed by the State as a species of concern, MI-T = listed by the State as threatened.
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Commercially Important Species

While other waters in the vicinity of the Fermi site do not support commercial fisheries, Lake
Erie supports one of the largest freshwater commercial fisheries in the world, with the majority of
commercial fishing occurring along the Canadian border. Commercial landings in Lake Erie are
dominated by yellow perch, walleye, rainbow smelt (Osmerus mordax), and white bass (Morone
chrysops). In the western basin of Lake Erie, management of commercial fisheries falls under
the jurisdiction of the MDNR, the Ohio Department of Natural Resources (ODNR), or Ontario
Ministry of Natural Resources, depending upon where the fishing occurs. The Great Lakes
Fisheries Commission coordinates fisheries research and facilitates cooperative fishery
management among the State, Provincial, Tribal, and Federal agencies that manage fishery
resources within the Great Lakes and has established a Lake Erie Committee that considers
issues pertinent to Lake Erie waters.

Commercial harvest in the Michigan waters of Lake Erie for 2007 (the year for which the most
recent report is available) was conducted by using shoreline seining and trap-net fishing gear.
Overall, 13 species of fish were included in the harvest, for a total of 1,058,253 Ib with an
estimated value of $398,251 (Thomas and Haas 2008). Total weight of the 2007 commercial
harvest was the highest since 1985 (Thomas and Haas 2008). As shown in Table 2-14, the
commercial catch was dominated by five species that accounted for over 80 percent of the total

Table 2-14. Commercial Fishery Statistics for Michigan Waters of
Lake Erie during 2007

Reported % of

Harvest 9% of Total Market Total

Species (Ib) Harvest Value Value
Gizzard shad 242,695 22.9 $63,445 15.9
Common carp 241,066 22.8 $64,290 16.1
Bigmouth buffalo 215,632 20.4 $93,126 23.4
Channel catfish 98,979 9.4 $40,340 10.1
White bass 77,249 7.3 $64,113 16.1
Freshwater drum 67,072 6.3 $10,935 2.7
Goldfish 38,515 3.6 $26,278 6.6
White perch 35,946 3.4 $18,199 4.6
Lake whitefish 8800 0.8 $8540 2.1
Other species® 32,299 3.1 $8985 2.3
Total 1,058,253 100 $398,251 100

Source: Thomas and Haas 2008
(a) Other species included bullheads, suckers, quillback, and chub.

NUREG-2105 2-84 January 2013



Affected Environment

harvest by weight: gizzard shad (23 percent), carp (23 percent), bigmouth buffalo (20 percent),
channel catfish (9 percent), and white bass (7 percent) (Thomas and Haas 2008). Other
species harvested include freshwater drum, goldfish, white perch, and lake whitefish
(Coregonus clupeaformis).

Commercial harvest in the Ohio waters of Lake Erie (western, central, and eastern basins
combined) for 2009 was conducted by using trap-net, seining, and trotline fishing gear. Overall,
14 species (or species groups) of fish were included in the reported harvest, for a total of more
than 5 million pounds with an estimated value of more than $4 million (ODNR 2010). Total
weight of the 2009 commercial harvest was the highest reported in the past 10 years

(ODNR 2010). Of these totals, the commercial harvest in the Ohio waters of the western basin
of Lake Erie for 2009 was composed of 12 species of fish and totaled almost 2.3 million Ib
(Table 2-15).

Table 2-15. Commercial Fishery Statistics
for Ohio Waters of the Western
Basin of Lake Erie during 2009

Harvest % of Total

Species (Ib) Harvest
White bass 593,626 25.9
White perch 535,367 23.4
Freshwater drum 321,629 14.0
Lake whitefish 287,278 12.5
Channel catfish 200,839 8.8
Quillback 162,486 71
Bigmouth buffalo 111,881 4.9
Common carp 41,547 1.8
Suckers 27,209 1.2
Bullhead 3998 0.2
Goldfish 1694 0.1
Gizzard shad 1686 0.1
Total 2,289,240 100

Source: ODNR 2010

The catch was dominated by five species, which accounted for approximately 75 percent of the
total catch by weight: white bass, white perch, freshwater drum, lake whitefish, and channel
catfish (Table 2-15). Although yellow perch has historically been a significant component of the
commercial fishery in the Ohio waters of the western basin, this area was closed to commercial
yellow perch harvest in 2008 and 2009.
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Additional information about the distribution and life history for commercially important species
that could be present in Lake Erie in the vicinity of the Fermi site is summarized below.

Bigmouth Buffalo (Ictiobus cyprinellus)

The bigmouth buffalo is fairly common throughout North America from the Mississippi River
Basin stretching from Louisiana to Ohio, to southern Michigan, Wisconsin, Minnesota, North
Dakota, Montana, the lower Great Lakes Basin, the Hudson Bay Basin (Nelson River drainage)
and Saskatchewan. This species makes up a portion of the commercial fishery in the western
basin of Lake Erie.

The preferred habitat for bigmouth buffalo consists of the main channels, pools, and backwaters
of small to large sluggish rivers, oxbows, bayous, reservoirs, and lakes. The bigmouth buffalo is
tolerant of low oxygen levels and high temperatures. These fish prefer to spawn after spring
floods, doing so in flooded marshes and river bottoms or in tributary streams. Both juvenile and
adult members of this species rely mainly on planktonic and bottom dwelling invertebrates as
food sources.

It is estimated that approximately 1.7 million bigmouth buffalo eggs and larvae were entrained at
the Fermi site during 2008, primarily during the months of May and June (AECOM 2009Db;

Table 2-11). No bigmouth buffalo juveniles or adults were observed during impingement studies
conducted at the Fermi site during 2008 and 2009 (AECOM 2009b).

Channel Catfish (Ictalurus punctatus)

Channel catfish occur mostly in the central drainages of North America, from southern Canada
to northern Mexico. This species has been widely distributed throughout the United States as
well as other countries. Channel catfish prefer clean, well-oxygenated water of rivers and
streams but also inhabit ponds and lakes. They occur in locations ranging from clear, rapid-
flowing waters over firm bottoms to turbid, slow-moving water over mud substrates.

Channel catfish have been known to migrate hundreds of miles throughout their lifetime. They
generally spawn between April and July, and females lay up to 20,000 eggs in nests dug in
sandy substrates. Males then guard and fan water across the nest during the 3- to 8-day
incubation period. Larval development lasts about 2 weeks, and schools of larvae may persist
for weeks after leaving the nest. Sexual maturity is reached anywhere from 2 to 8 years, and
adults may reach over 130 cm and live up to 16 years.

Juvenile channel catfish eat mainly small invertebrates and insects and prey increasingly on
crayfish and fishes as they grow. Adults eat mainly fish but will also feed on insects, small
mammals, and vegetation.
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The potentially large size and food quality of channel catfish make it a highly sought-after sport
fish, and this species also has a significant commercial value in Lake St. Clair and Lake Erie. It
was estimated that approximately 435,000 channel catfish eggs and larvae were entrained and
30 individual fish were impinged by the Fermi 2 cooling water intake during studies conducted in
2008 and 2009 (Tables 2-11 and 2-12).

Common Carp (Cyprinus carpio)

The common carp is native to temperate Eurasia, where it has been domesticated and bred for
human food for several centuries. Common carp were first introduced into the United States
around 1872, and the species was subsequently stocked throughout the United States. Carp
are now found in every State except Hawaii and Alaska, in five Canadian provinces, and on
every continent except Antarctica.

This species is typically found in rivers, lakes, ponds, reservoirs, swamps, or low-salinity
estuaries, usually in shallow water with abundant vegetation and little or no current. The
species is tolerant of a wide range of oxygen, salinity, turbidity, and bottom conditions.

Common carp usually spawn in shallows and flooded areas, although deeper water may also be
used. Eggs are dispersed and stick to submerged objects. Fry remain attached to the
vegetation for about 2 days before dropping to the bottom, and inhabit shallow, warm, and slow-
moving water during their first summer.

Common carp are omnivorous, and adults eat primarily invertebrates, detritus, fish eggs, and
plant material. Fry feed on zooplankton but will also eat phytoplankton if zooplankton densities
are low.

Common carp make up a relatively large portion of the commercial fishery within the western
basin of Lake Erie, as described above. No common carp were identified in impingement or
entrainment samples collected at the Fermi site during 2008 and 2009 (AECOM 2009b).

Freshwater Drum (Aplodinotus grunniens)

The freshwater drum occurs throughout North and Central America. The species ranges from
the St. Lawrence, Great Lakes, Hudson Bay, and Mississippi River Basins, Gulf Coast
drainages, south through eastern Mexico and down to Guatemala.

Freshwater drum occur in a variety of habitats but are usually found in large, silty lakes and
large rivers. They generally occur over mud bottoms in open water. Freshwater drum spawn
from spring to late summer as water temperatures reach 51-72°F. They broadcast eggs in
shallow water, which float on the surface and hatch in about 1 day. Males generally reach
sexual maturity in 2 to 4 years, while females take 4 to 6 years. Maximum life expectancy for
this species is 10 years. Juvenile drum feed primarily on small crustaceans and insect larvae.
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Adults are mostly benthic foragers, and prey items include insect larvae, crustaceans, fishes,
and mollusks such as clams and snails.

Freshwater drum are harvested commercially in Lake Erie, although there is not a significant
recreational fishery for this species. It is estimated that approximately 2.3 million freshwater
drum eggs and larvae were entrained by the Fermi 2 cooling water intake during a study
conducted in 2008 and 2009; entrainment was observed only in July 2009 (AECOM 2009b;
Table 2-11). Approximately 30 individual freshwater drum were impinged during studies
conducted at the Fermi 2 cooling water intake in 2008 and 2009 (AECOM 2009b; Table 2-12).

Gizzard Shad (Dorosoma cepedianum)

The gizzard shad is distributed widely in the continental United States from Utah and Arizona
eastward to the Atlantic seaboard. This species occurs throughout the Great Lakes region
within both the United States and Canada and is common within the western basin of Lake Erie.

As an adult, the gizzard shad can reach 9 to 14 in. in length and can weigh up to 2 Ib. This fish
can thrive in a wide variety of habitats, including large rivers, reservoirs, lakes, swamps, bays,
sloughs, and similar quiet open waters. Young and juveniles live in relatively clear and shallow
waters, while adult gizzard shad tend to stay in deeper waters or near the bottom. Although
gizzard shad are capable of withstanding temperatures from approximately 43°F to 91°F, they
are very sensitive to cold water temperatures, and large numbers are often found dead in the
spring when the ice melts off of reservoirs and lakes.

Female gizzard shad can produce as many as 500,000 eggs, which are spawned by scattering
them over sandy or rocky substrates. The eggs adhere to objects on the bottom until hatching
2 to 4 days later. Sexual maturity is generally reached in 2 to 3 years. Their lifespan is
approximately 4 to 6 years, although a few individuals survive beyond 3 years of age. Because
of the large numbers of eggs produced, gizzard shad populations are often capable of
rebounding quickly following overwinter die-offs.

Juvenile gizzard shad are planktivores, feeding on both zooplankton and phytoplankton. Adults
are primarily bottom filter-feeding detritivores, mostly eating plants and animals that live
attached to hard substrates such as sand and rocks.

Gizzard shad often travel in large schools, and young gizzard shad are ecologically significant
because they serve as prey for many species of commercially and recreationally important fish.
Because of their rapid growth rates, many individuals are too large to be eaten by most other
fish by the end of their first year of life. Recreational anglers commonly use gizzard shad as a
bait fish, and the species makes up a substantial portion of the commercial harvest in the
Michigan waters of Lake Erie.
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Gizzard shad was the most commonly entrained species during studies conducted at the
Fermi 2 cooling water intake in 2008 and 2009, and it is estimated that approximately

30.2 million gizzard shad eggs and larvae were entrained during the 1-year study period
(AECOM 2009b; Table 2-11). In addition, gizzard shad was the most commonly impinged
species during studies conducted at the Fermi 2 cooling water intake in 2008 and 2009, with
approximately 1200 individuals impinged during the year (AECOM 2009b; Table 2-12).

Goldfish (Carrasius auratus)

Goldfish are native to Eurasia and have been introduced throughout the United States and in
parts of southern Canada. They were first introduced in the Great Lakes around 1885 and have
since become well established in the region. They are abundant in the shallow bays and
marshes of western Lake Erie and can also be found in slow-moving tributaries.

Goldfish can grow to be 12 in. or larger, although most individuals are considerably smaller.
Goldfish spawn during the spring and summer in shallow water, and the eggs adhere to
vegetation and substrates. A single female can produce several lots of eggs within a season.
Hatching occurs in 2 to 14 days, depending on water temperature.

Goldfish feed on a variety of small aquatic invertebrates and vegetation. Because of their
abundance within shallow habitats, including marsh habitats, of the western basin and because
of their relatively small size, goldfish are a potentially important prey species for fish-eating fish
and birds. Goldfish also have some commercial importance within the western basin, making
up approximately 4 percent of the commercial harvest in Michigan waters of the basin.
Although goldfish were relatively abundant in collections made during fish surveys on and near
the Fermi site, no goldfish were identified in impingement or entrainment samples during 2008
and 2009 (AECOM 2009b).

Lake Whitefish (Coregonus clupeaformis)

Lake whitefish occur throughout most of Canada and Alaska, south to northern New England, in
the Great Lakes region, and in central Minnesota. Lake Erie is considered to be at the southern
extent of the range for this species. Lake whitefish have also been introduced as forage and
food fish in other areas, including the states of Montana, Idaho, and Washington.

The lake whitefish is a cool water species that has a narrow temperature tolerance and requires
cold, well oxygenated bottom waters throughout the summer in order to survive. Optimum
temperature for the lake whitefish ranges from 50 to 57°F for adults and 60 to 67°F for juveniles.
This species usually spawns during late fall or early winter over rocky or sandy substrates in
water less than 25 ft deep. Eggs hatch in the early spring, and sexual maturity is generally
reached in 5 to 7 years. Young lake whitefish subsist primarily on zooplankton, while adults
usually eat bottom-dwelling invertebrates and small fishes.
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Lake whitefish are an indicator of ecosystem health and an important component of the Great
Lakes food web. During the late 19th and early 20th centuries, large numbers of lake whitefish
entered the Detroit River each year to spawn (EPA 2009d). Reports indicate that the lower
Detroit River was a prolific spawning area prior to the construction of the Livingstone Shipping
Channel. The timing of this construction coincides with the degradation of whitefish populations
in the river and western Lake Erie (EPA 2009d). Recently, populations of lake whitefish were
once again discovered in the Detroit River, but further studies are necessary to ascertain their
presence in other tributaries of western Lake Erie (EPA 2009d).

Lake whitefish historically made up a large proportion of the commercial fishery in the western
basin of Lake Erie. In the late 1800s and early 1900s, more than 500,000 Ib of lake whitefish
were commercially harvested each year, but catches declined drastically after that period.
There have been improvements in the fishery more recently, and the commercial lake whitefish
landings in all of Lake Erie exceeded 1 million Ib in 2000 (EPA 2009d). In the western basin,
the commercial harvest of lake whitefish was only 8800 Ib in Michigan waters during 2007, and
it was more than 287,000 Ib in Ohio waters during 2009 (Tables 2-14 and 2-15). Lake whitefish
were not observed in collections made during fish surveys on and near the Fermi site, and no
lake whitefish were identified in impingement or entrainment samples during 2008 and 2009
(AECOM 2009Db).

Quillback (Carpiodes cyprinus)

The quillback has a wide distribution in North America, with inhabited areas encompassing an
area with a northward boundary from the Alberta to Quebec Provinces in Canada, southward to
the Gulf Slope, and eastward to the Atlantic slope drainages. The species is relatively common
in the Great Lakes, including Lake Erie.

These fish are suited to a variety of aquatic habitat conditions, including pools, backwaters, and
main channels and clear to turbid waters of creeks, rivers, and lakes. Spawning usually occurs
in April through May over sand and mud bottoms in quiet waters of streams, overflow areas in
bends of rivers, or the bays of lakes. Quillbacks sometimes migrate up small streams and
creeks during the spring and summer in order to find suitable spawning habitat. Both adults and
juveniles are omnivorous, feeding on organic matter in bottom sediments, insect larvae, and
plant material.

The quillback is a small component of the commercial fisheries in the Michigan and Ohio waters
of the western basin (Tables 2-14 and 2-15). In Ohio, commercial harvest of quillback averaged
more than 200,000 Ib per year from 2000 through 2009 (ODNR 2010). Although small numbers
of quillback were collected during fish surveys on and near the Fermi site, no quillback were
present in impingement or entrainment samples during 2008 and 2009 (AECOM 2009b).
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Walleye (Sander vitreus)

The walleye is the largest member of the perch family and can be found in all of the Great
Lakes, where it is a native species. Walleye have been introduced and are stocked widely in
the United States; the distribution for the species now extends across most of the continental
United States and Canada.

The walleye can be found in a variety of large bodies of freshwater, including lakes, pools,
backwaters, rivers, and flooded marshes. It prefers deep waters and avoids bright light. This
species spawns in late spring or early summer in turbulent rocky areas in rivers, coarse gravel
shoals in lakes, or in flooded marshes. Eggs hatch in approximately 26 days. Adults may
migrate up to 100 mi between spawning habitat and nonspawning habitat. Sexual maturity is
reached in 2 to 4 years for males and in 3 to 8 years for females. Young walleye up to 6 weeks
of age primarily eat zooplankton and small fishes, whereas adults feed upon fishes and larger
invertebrates. Adults typically range in length from 13 to 25 in. and weigh 1 to 5 Ib.

The walleye is considered an extremely important commercial and recreational fishery resource
in Lake Erie. Although the commercial fisheries for walleye in the Michigan and Ohio waters of
Lake Erie have been closed for many years, commercial fishing for walleye in the western basin
waters of Ontario has continued, and the annual harvest since 1976 has averaged
approximately 1.5 million fish per year (range is approximately 113,000 to approximately

2.8 million fish) (Lake Erie Walleye Task Group 2010). The western basin also supports a
popular recreation fishery, with average harvests of approximately 1.6 million, 293,000, and
39,000 fish in the western basin waters of Ohio, Michigan, and Ontario, respectively, since 1975
(Lake Erie Walleye Task Group 2010).

Because of the importance of walleye to the commercial and recreational fisheries in Lake Erie,
the status of walleye populations in the lake are closely monitored by various agencies. The
Lake Erie Committee of the Great Lakes Fishery Commission has formed the Walleye Task
Group to bring together information from various agencies so that the population status of
walleye in Lake Erie can be monitored each year. This task group maintains and updates
centralized datasets, improves population models so that scientifically defensible abundance
estimates and forecasts can be produced, makes recommendations regarding allowable harvest
levels, and helps identify studies that need to be conducted to address data gaps (Lake Erie
Walleye Task Group 2010). Modeled abundance estimates of walleye in Lake Erie for the
period from 1980 to 2010 indicate that the overall numbers of walleye aged 2 and older have
varied considerably, ranging from a low of approximately 15 million individuals in 2004 to a high
of approximately 74 million individuals in 1988 (Figure 2-13). Estimated abundance for 2010
was approximately 30 million fish (Lake Erie Walleye Task Group 2010).
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Figure 2-13. Estimated Abundance of Walleye Aged 2 and Older in Lake Erie, 1980-2010
(Lake Erie Walleye Task Group 2010)

No walleye were observed in collections made during fish surveys in aquatic habitats on and
near the Fermi site, and no walleye were present in impingement or entrainment samples
collected at the Fermi 2 cooling water intake during 2008 and 2009 (AECOM 2009b).

White Bass (Morone chrysops)

The white bass is distributed across the United States and eastern Canada. It is a relatively
common species in the Great Lakes, including Lake Erie. White bass typically inhabit open
waters of large lakes and reservoirs and pools of slow-moving rivers. Often travelling in
schools, white bass tend to occur in offshore waters during the day and in inshore waters at
night.

Tributary streams appear to be the preferred spawning habitat, but white bass may also spawn

along lake shores with high wave action. Spawning occurs during the spring, usually over rock
or gravel substrate in water up to 10 ft deep. After hatching, the young fish generally remain in
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shallow water for a period of time before migrating to deeper areas. White bass become
sexually mature at 1 to 3 years of age and usually do not live past 4 years of age. As adults,
they can reach up to 16 in. in length and can weigh up to 4 Ib. White bass are carnivores,
eating zooplankton, insect larvae, and other fish.

White bass is a notable component of the commercial fisheries in the Michigan and Ohio waters
of the western basin (Tables 2-14 and 2-15). By weight, white bass accounted for
approximately 7 percent of the fish commercially harvested from Michigan waters of Lake Erie in
2007 (Table 2-14) and for 25 percent of the fish commercially harvested from Ohio waters of the
western basin in 2009 (Table 2-15).

White bass are also an important recreational fishing species in each of these States. In
general, it is reported that very few angler boat trips specifically target white bass, and the
majority of white bass are harvested as incidental catch from anglers targeting other species
(ODNR 2010). However, when adult fish are moving into major tributaries to spawn during the
spring, the aggregations of fish can attract many anglers, especially in major spawning
tributaries such as the Maumee River (Bolsenga and Herdendorf 1993). The recreational
noncharter boat harvest of white bass from Michigan waters in the western basin during 2007
was estimated to be 7911 individual fish (Thomas and Haas 2008). From 2000 to 2009, the
recreational white bass harvest in the Ohio waters of the western basin averaged over

72,000 individual fish per year, with a peak of 121,000 fish caught in 2009 (ODNR 2010).

Although small numbers of white bass were collected on and near the Fermi site, no white bass
were present in impingement or entrainment samples during 2008 and 2009 (AECOM 2009b).

White Perch (Morone americana)

White perch are native to the east coast of the United States and Canada but can be found in
the Great Lakes area, where they are considered an introduced species. This species was first
observed in Lake Erie in 1954 and has been abundant in the lake since the 1980s (Bolsenga
and Herdendorf 1993). On the Atlantic coast, they are typically found in brackish waters, but
they have adapted to inland freshwater lakes and tributaries.

White perch spawn in the spring by releasing their eggs in the shallow waters of tributaries. The
eggs sink and stick to the bottom until hatching approximately 4 days later. After hatching, the
young feed initially on small planktonic organisms, and, as they grow larger, their diet changes
to include aquatic insects, invertebrates, other fishes, and the eggs of other fish species.

White perch make up a component of the commercial fish harvest in the western basin of Lake
Erie. In 2007, approximately 36,000 Ib (3.4 percent of the commercial harvest) of white perch
were reported in Michigan waters of the western basin (Table 2-14). In Ohio waters of the
western basin, white perch was the second most dominant species in the commercial catch
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during 2009, with more than 535,000 Ib reported (23.4 percent of the commercial catch by
weight) (Table 2-15). Although white perch is generally regarded as an undesirable sport fish in
the Great Lakes, it is considered an excellent sport fish in the eastern United States.

White perch was one of the dominant fish species collected during fish surveys on and near the
Fermi site during 2008 and 2009. Overall, white perch accounted for more than 12 percent of
the individual fish collected during the surveys and more than 33 percent of the individuals
collected in areas near the existing Fermi 2 cooling water intake location (Table 2-10). Itis
estimated that more than 124,000 white perch eggs and larvae were entrained during studies
conducted at the Fermi 2 cooling water intake in 2008 and 2009 (AECOM 2009b; Table 2-11).
In addition, white perch was the third most commonly impinged species during studies
conducted at the Fermi 2 cooling water intake in 2008 and 2009, with approximately

305 individuals being impinged during the year (AECOM 2009b; Table 2-12).

Yellow Perch (Perca flavescens)

The yellow perch is native to the Great Lakes region but can be found in almost all 50 States as
well as most of Canada. This species is one of the most common fish in Michigan waters; is
commonly found in Lake Erie; and is assumed to occur throughout the Detroit River, Swan
Creek, Stony Creek, and in other surface water habitats on the Fermi site.

Yellow perch usually travel in schools and are generally associated with the clear, shallower
waters of lakes or weedy backwaters of creeks and rivers. Yellow perch usually grow to be 6 to
10 in. long and weigh between 6 and 16 oz. Yellow perch spawn in the spring in shallower
waters over submerged beds of aquatic vegetation or over sand, gravel, or rubble. The eggs,
which are laid in gelatinous strands that can be several feet long, usually hatch in 10 to 20 days.
Sexual maturity is reached in 2 to 3 years for males and in 3 to 4 years for females; the
maximum lifespan is about 10 years. Larval and young yellow perch feed primarily on
zooplankton, whereas adults feed on larger invertebrates and small fish.

Yellow perch is one of the most popular and economically valuable sport and commercial fish in
Lake Erie and is considered an indicator of the ecological condition of Lake Erie (EPA 2009f).
Because of the importance of yellow perch in Lake Erie, the status of yellow perch populations
in the lake is closely monitored by various agencies. The Lake Erie Committee of the Great
Lakes Fishery Commission has formed the Yellow Perch Task Group to bring together
information from various agencies so that the population status of yellow perch in Lake Erie can
be monitored each year. This task group maintains and updates centralized datasets of
information needed to evaluate population status and support population and harvest modeling
efforts and makes recommendations regarding sustainable harvest levels (Lake Erie Yellow
Perch Task Group 2010).
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After peaking in the late 1800s, commercial catches of yellow perch in the Detroit River and the
western basin of Lake Erie decreased substantially through the 1960s. These decreases are
attributed primarily to a combination of high levels of fishing pressure and deteriorating water
quality. Improvement in yellow perch population levels occurred during the 1970s as fishing
pressure declined and as water quality improved as a result of lakewide pollution control
programs that were implemented (EPA 2009f). Numbers of yellow perch in Lake Erie dropped
again to very low levels during the early 1990s, possibly because of the combined effects of a
lakewide invasion of zebra and quagga mussels, fishing pressure, and unsuitable weather
conditions (EPA 2009f). Yellow perch populations increased again beginning in the latter
portion of the 1990s, and, while they are not at the levels observed during the 1970s and 1980s,
they have remained relatively stable since that time (Figure 2-14) (EPA 2009f; Lake Erie Yellow
Perch Task Group 2010). In addition to potentially being affected by water quality, fishing
pressure, and invasive species, yellow perch are one of the principal prey items for walleye. As
a consequence, as walleye populations increase, there is often a corresponding decrease in
yellow perch populations (EPA 2009f).
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Figure 2-14. Estimated Abundance of Yellow Perch Aged 2 and Older in the Western Basin
of Lake Erie, 1975-2010 (Lake Erie Yellow Perch Task Group 2010)
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Although yellow perch historically made up a large portion of commercial fishery in the western
basin of Lake Erie, the commercial perch fishery in Michigan waters has been closed since
1970, and the commercial perch fishery in the western basin waters of Ohio has been closed
since 2008. From 1999 to 2008, the annual commercial harvest of yellow perch in Ohio waters
of the western basin ranged from approximately 179,000 Ib to 357,000 Ib (mean of
approximately 255,000 Ib). Commercial fishing for yellow perch also occurs in the western
basin waters of Ontario, Canada, where it ranged from approximately 534,000 Ib to 1.7 million Ib
(mean of approximately 1.1 million Ib) from 1999 to 2009 (Lake Erie Yellow Perch Task

Group 2010).

Yellow perch is present in at least low numbers in most of the surface water habitats on the
Fermi site, on the basis of fish surveys conducted in 2008 and 2009 (AECOM 2009b). Yellow
perch was among the most common species observed during entrainment studies conducted at
the Fermi 2 cooling water intake in 2008 and 2009, and it is estimated that more than 4.8 million
yellow perch eggs and larvae were entrained during the year-long study (AECOM 2009b;

Table 2-11). No yellow perch adults or juveniles were observed during impingement studies
conducted at the Fermi 2 cooling water intake during the same period (AECOM 2009b;

Table 2-12).

Recreationally Important Species

Lake Erie is the warmest and most biologically productive of the Great Lakes, producing more
fish each year than any of the other Great Lakes (Bolsenga and Herdendorf 1993). Walleye
and yellow perch are the most popular recreational species in the western basin of Lake Erie.

The total noncharter sport harvest from the Michigan waters of Lake Erie for 2009, based on
creel surveys, was estimated at 460,425 fish (Thomas and Haas 2010). Walleye and yellow
perch together accounted for 93 percent of the reported recreational fishing harvest. Walleye
harvest rates had declined since the previous estimate obtained in 2007, while yellow perch
harvest rates were at the highest levels observed since 1998. It is estimated that noncharter
boat anglers harvested 85,348 walleye and 344,811 yellow perch during 2009, whereas charter
boat anglers harvested 10,258 walleye and 9989 yellow perch (Thomas and Haas 2010).
Reported recreational harvests of other species from the Michigan waters of Lake Erie were
considerably lower than those of walleye and yellow perch; they included white perch, channel
catfish, freshwater drum, largemouth bass, smallmouth bass, and rainbow trout (Thomas and
Haas 2010).

In 2009, sport anglers made more than 300,000 trips to fish in the Ohio waters of the western
basin of Lake Erie, and the private sport boat fishing effort within the Ohio waters of the basin
totaled more than 1.6 million hours (ODNR 2010). Charter boat fishing effort within the Ohio
waters of the western basin in 2009 totaled approximately 158,000 hours (ODNR 2010).
Estimates of angler hours indicate that most of the private boat angling effort was directed
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toward walleye (56 percent of angler hours) and yellow perch (35 percent). Smallmouth bass
(4 percent), white bass (2 percent), and largemouth bass (2 percent) were less commonly
targeted by private boat anglers (ODNR 2010). Charter boat anglers mainly targeted walleye
(95 percent of angler hours), followed by yellow perch (4 percent) and smallmouth bass

(<1 percent). The total (combined private and charter boat) recreational harvest of fish from the
Ohio waters of the western basin in 2009 was estimated at approximately 2.6 million fish, made
up primarily of walleye (21 percent of harvest), yellow perch (72 percent of harvest), and white
bass (5 percent of harvest). Smallmouth bass, white perch, freshwater drum, channel catfish,
and other species accounted for less than 2 percent of the recreational harvest within the Ohio
waters of the western basin of Lake Erie (ODNR 2010). On the basis of fish surveys conducted
in 2008 and 2009, each of these recreationally important species, with the exception of walleye,
is present in Lake Erie adjacent to the Fermi site and/or in onsite surface water habitats
(AECOM 2009Db).

Sport fish landings are managed by using State-implemented fishing regulations, such as
harvest quota systems and requirements for fish to be within certain length limits to be
harvested. Typical goals of such regulations are to maintain the numbers of catchable-sized
and reproductive-sized individuals at desired levels and to maintain sustainable population
levels. For example, walleye fisheries throughout Lake Erie were affected by reduced
spawning, which resulted in a lower adult abundance during the 1990s. Harvest quotas and
other fishing regulations for walleye became more restrictive because of this reduced adult
population, and the result was a rebound in the adult walleye population. Subsequently, less
restrictive fishing regulations for the walleye have been implemented in more recent years.
Other species-specific fishing regulations have been implemented by the States of Michigan
and Ohio.

Recreational angling also occurs in other waters within the vicinity of the Fermi site, such as
ponds and tributary drainages of Lake Erie. Swan Creek supports a recreational fishery for
common game fish, including largemouth bass and bluegill. Portions of the creek located near
recreational areas, such as public parks, receive the largest share of fishing pressure. There
are no significant recreational fisheries within the boundaries of Stony Creek, the area managed
as part of the DRIWR, or other water bodies located at the Fermi site.

Because many of the recreationally important aquatic species that occur in the vicinity of the
Fermi site are also commercially important, the distribution and life history information for those
species was summarized above. The distribution and life history information for other
recreationally important species that may occur in the vicinity of the site is summarized below.

Bluedill (Lepomis macrochirus)

The bluegill is popular with many recreational anglers and is important ecologically because it
can affect the composition of aquatic communities by controlling zooplankton populations and
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by serving as an important prey item for many larger fishes, including largemouth bass and
northern pike.

The bluegill is native to the Great Lakes and Mississippi River Basins from Quebec and New
York to Minnesota and south to the Gulf of Mexico. Itis also native to the Atlantic and Gulf
Slope drainages from the Cape Fear River, Virginia, to the Rio Grande, Texas, and New
Mexico, and also northern Mexico (Page and Burr 1991). It has been introduced throughout
North America and is now found in many other parts of the world. This sunfish species most
commonly inhabits shallow lakes, ponds, reservoirs, sloughs, and slow-flowing streams. It is
often associated with rooted aquatic vegetation and silt, sand, or gravel substrates.

Bluegills lay eggs in a nest excavated in shallow water by the male on bottoms of gravel, sand,
or mud that contain pieces of debris. Adult bluegills can reach sizes of between 10 and 16 in.
and may live longer than 10 years. Young bluegill feed primarily on planktonic crustaceans,
insects, and worms. Adults eat mainly aquatic insects, small crayfish, and small fishes; in some
bodies of water, adults may primarily consume zooplankton.

The bluegill is very common in the immediate vicinity of the Fermi site, according to recent fish
surveys. Francis and Boase (2007) found that bluegills made up approximately 9 percent of the
individual fish collected during surveys in Swan Creek. Bluegills were also found in most
aquatic habitats associated with the Fermi site during surveys conducted in the 2008—2009
period, and, overall, they accounted for 13 percent of the individual fish collected

(AECOM 2009b). Impingement rates measured at the cooling water intake indicate that an
estimated 214 bluegills were impinged at the Fermi 2 cooling water intake from August 2008
through July 2009 (Table 2-12; AECOM 2009b), accounting for approximately 7 percent of the
fishes impinged by Fermi 2 during the sampling period. No bluegill eggs or larvae were
specifically identified in entrainment samples collected at the Fermi 2 cooling water intake from
August 2008 through July 2009 (AECOM 2009b). However, it was estimated that approximately
70,000 eggs or larval stages of fish in the same fish family (Centrarchidae) would be entrained
annually on the basis of the presence of eggs and larvae not identifiable to the species level
(AECOM 2009b). Some portion or all of these unidentified eggs and larvae could have been
those of bluegill.

Largemouth Bass (Micropterus salmoides)

The largemouth bass is native to the Great Lakes, Hudson Bay (Red River), and Mississippi
River Basins from southern Quebec to Minnesota and south to Texas, throughout the Gulf
Coast and southern Florida, and in Atlantic coast drainages from North Carolina to Florida.
Because of its popularity as a sport fish, this species has been introduced throughout the
United States, southern Canada, and much of world. Largemouth bass occur in a variety of
habitats, including clear and turbid waters of lakes, ponds, reservoirs, and swamps and pools or
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in backwater areas of creeks and rivers. They are often found in areas containing aquatic
vegetation.

Largemouth bass spawn primarily in the spring and summer in water temperatures of 60°F or
higher. Males excavate nests in shallow water. After a female deposits eggs in the nest, the
male guards the eggs, which hatch within a few days. Largemouth bass reach sexual maturity
in 2 to 5 years and can attain sizes as large as 38 in., although approximately 28 in. is a typical
size for older adult fish. This species feeds mainly upon zooplankton as fry. As the juvenile
grows, it begins to prey on larger organisms, including insects, crustaceans, and small fish.
Adults prey mainly on fish but are also known to eat other organisms, including crayfish and
frogs.

The largemouth bass is a popular sport fish in the Great Lakes region, including Lake Erie

and its tributaries. This species is present, at least in low numbers, in most of the surface
water habitats on the Fermi site, according to fish surveys conducted in 2008 and 2009
(AECOM 2009b). Largemouth bass was among the species observed during entrainment
studies conducted at the Fermi 2 cooling water intake in 2008 and 2009, and it is estimated that
approximately 152,000 largemouth bass eggs and larvae were entrained during the year-long
study (AECOM 2009b; Table 2-11). On the basis of species-specific impingement rates
measured at the Fermi 2 cooling water intake, it is estimated that a total of 31 largemouth bass
individuals were impinged at the Fermi 2 cooling water intake during the period from

August 2008 through July 2009 (AECOM 2009b; Table 2-12).

Smallmouth Bass (Micropterus dolomieu)

The smallmouth bass is native to the St. Lawrence-Great Lakes, Hudson Bay (Red River), and
Mississippi River Basins from southern Quebec to North Dakota and south to northern Alabama
and eastern Oklahoma. It has been widely introduced throughout the United States, southern
Canada, and other countries. Smallmouth bass prefer large, clear lakes (especially in the
northern part of the range) and clear, intermediate-sized streams that contain large pools and
abundant cover (rocks, shelves, logs, etc.), and they prefer cool summer temperatures. Adults
typically seek the shelter of pools or deep water during the day.

Spawning habitat includes shallow water in lakes or quiet areas of streams, often fairly close to
shore. In lakes, spawning adults sometimes move a short distance up a stream to spawn.
Spawning generally occurs in late spring or early summer. Females deposit eggs in nests that
are constructed by the males; nests usually occur near cover on gravel or sand bottoms. Eggs
typically hatch in 2 to 10 days, and males guard eggs and hatchlings for a period of 4 weeks or
longer. Individuals usually attain sexual maturity at 2 to 6 years of age, depending on local
conditions. Young fish eat primarily small crustaceans and aquatic insects (e.g., midge larvae
and pupae) until the fish are about 2 in. in length. After that, smallmouth bass primarily eat fish,
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although crayfish, amphibians, and larger insects often become dominant foods of local
populations or seasonally.

In addition to being a species that has recreational importance, smallmouth bass have
ecological importance as being one of the top-level predators in aquatic habitats in the Great
Lakes region. Smallmouth bass make up a small component of the aquatic community in the
immediate vicinity of the Fermi site, according to recent fish surveys. Francis and Boase (2007)
captured low numbers of smallmouth bass in collections from Swan Creek. Smallmouth bass
were not found in most aquatic habitats on the Fermi site during surveys conducted in the
2008-2009 period (AECOM 2009b), perhaps because many of these habitats have conditions
(e.g., warm summer water temperatures and high turbidity) that are not optimal for smallmouth
bass. On the basis of impingement rates measured at the cooling water intake, it is estimated
that 62 smallmouth bass were impinged at the Fermi 2 cooling water intake from August 2008
through July 2009 (AECOM 2009b;Table 2-12), accounting for approximately 2 percent of the
fishes impinged by Fermi 2. No smallmouth eggs or larvae were identified in entrainment
samples collected at the Fermi 2 cooling water intake from August 2008 through July 2009
(AECOM 2009b). However, it was estimated that approximately 70,000 eggs or larval stages of
fish in the same fish family (Centrarchidae) would be entrained annually, on the basis of the
presence of eggs and larvae not identifiable to the species level (AECOM 2009b). Some
portion or all of these unidentified eggs and larvae could have been those of smallmouth bass.

Federally and State-Listed Aquatic Species

This section presents information about the Federally and Michigan State-listed threatened and
endangered aquatic species in the vicinity of the Fermi site. Federally and State-listed aquatic
species that may occur on or near the Fermi site or in the counties through which the proposed
transmission line corridor would pass (Monroe, Washtenaw, and Wayne Counties) are indicated
in Table 2-16.

Three freshwater mussel species that are Federally listed as endangered could occur within the
project area based upon historic records of occurrence. The northern riffleshell (Epioblasma
torulosa rangiana) could occur in waters of Monroe and Wayne Counties in Michigan. The
rayed bean (Villosa fabalis) and the snuffbox mussel (E. triquetra) have a potential to occur
within Monroe, Washtenaw, or Wayne Counties. Another freshwater mussel that is Federally
listed as endangered (white catspaw, E. obliquata perobliqua), was last reported from Wayne
and Monroe Counties in 1930 and is believed to have been extirpated from the State of
Michigan. None of these species has been specifically documented to occur either on the Fermi
site or along the proposed transmission line route, although they have a potential to occur within
one or more of the counties where project activities (including the proposed transmission line
ROW) could occur. No Federally designated aquatic critical habitats occur near the Fermi site.
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The State of Michigan has listed 33 aquatic species as endangered (17 species), threatened

(7 species), or of special concern (9 species) in Monroe, Wayne, or Washtenaw County

(Table 2-16) (MNFI 2007g). Of these, 17 species are fish and 16 species are mollusks

(15 freshwater mussels and 1 snail species). Species of special concern are those that are
considered to be rare in Michigan or those for which the status of the population is uncertain.
Additional information about the distribution, life history, population status, and potential for
occurrence of Federally and State-listed threatened and endangered aquatic species that could
be present in the vicinity of the Fermi site is provided below. MNFI (2007g) presents additional
information about distribution, life history, and ecology of species of special concern to the State
of Michigan.

Hickorynut (Obovaria olivaria)

The hickorynut is a freshwater unionid mussel (see Section 2.4.2.1) that is listed as endangered
by the State of Michigan (MNFI 2007g). The historic range for the hickorynut includes

eastern North America, from western Pennsylvania and New York to Missouri, lowa, and
Kansas, and from Michigan and the St. Lawrence drainage southward to Alabama and
Arkansas (Badra 2004a). In Michigan, the historic range for this species included the
Kalamazoo, Grand, Menominee, Saginaw, and Detroit Rivers, as well as Lake Erie and Lake
St. Clair (Badra 2004a). Habitat for the hickorynut consists of sand or mixed sand and gravel
substrates in large rivers and lakes (Badra 2004a).

The general life history of unionid mussels is described in Section 2.4.2.1. Gravid individuals of
the hickorynut retain larvae internally over the winter and release glochidia in the spring

(Badra 2004a). The shovelnose sturgeon (Scaphirhynchus platorynchus) and freshwater drum
have been shown to be suitable hosts, and it is possible that additional species are used as
hosts in natural environments (Badra 2004a). Like all freshwater mussels, the hickorynut is a
filter feeder.

Principal threats to the hickorynut include siltation and runoff from human activities, damming
and dredging of rivers, and the spread of introduced invasive species. Zebra mussels pose a
threat for freshwater mussels because they compete for food and benthic habitat and because
they attach to the shells of native mussels, making it difficult for the mussels to move and feed
properly. The hickorynut was last observed in Washtenaw County in 1996 and in Wayne
County in 2006; the hickorynut has not been reported from Monroe County (MNFI 2007g).
Although streams with conditions suitable for the hickorynut are not present on the Fermi site,
some nearshore areas in Lake Erie in the vicinity of the site could potentially provide suitable
substrate. Since no large rivers will be crossed by the proposed transmission line ROW, it is
unlikely that this species would be present in stream areas crossed by the transmission line
corridor.
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Northern Riffleshell (Epioblasma torulosa rangiana)

The northern riffleshell is a freshwater unionid mussel (see Section 2.4.2.1) that was Federally
listed as an endangered species in 1993 and is also listed as endangered by the State of
Michigan (MNFI 2007g). The historic range for the northern riffleshell includes lllinois, Indiana,
Kentucky, Michigan, Ohio, Pennsylvania, West Virginia, and western Ontario (Carman and
Goforth 2000b). It was once widespread in the Ohio and Maumee River Basins and in
tributaries of western Lake Erie (Carman and Goforth 2000b). In Michigan, the northern
riffleshell is known to currently occur only in the Black River in Sanilac County and the Detroit
River in Wayne County (Carman and Goforth 2000b). More than 100 individuals from the
Detroit River population were relocated to the St. Clair River in 1992 as part of an effort to
establish a new population, but the success of that effort is not known (Carman and

Goforth 2000b).

The habitat for the northern riffleshell is fine to coarse gravel in riffles and runs of streams with
swift currents (MNFI 2007g). The general life history of unionid mussels is described in

Section 2.4.2.1. The northern riffleshell holds larvae over the winter and releases glochidia in
the spring (Carman and Goforth 2000b). In the laboratory, glochidia developed with brown trout
(Salmo trutta), bluebreast darter (Etheostoma camurum), banded darter (Etheostoma zonale),
and banded sculpin (Cottus carolinae) as hosts; however, these fish species do not occur in the
areas of Michigan that could harbor northern riffleshell populations, suggesting that there are
also other hosts (Carman and Goforth 2000b). The age at maturity for northern riffleshells is not
known, but this species may reach 15 years of age (Carman and Goforth 2000b). Like all
freshwater mussels, the northern riffleshell is a filter feeder.

The survival of this species depends on the protection and preservation of suitable habitat and
host fish species. Principal threats to survival of the species are similar to those described
previously for the hickorynut. The northern riffleshell was last observed in Monroe County in
1977 and in Wayne County in 2006 (MNFI 2007g). The northern riffleshell has not been
reported from Washtenaw County (MNFI 2007g). Streams with conditions suitable for the
northern riffleshell are not present on the Fermi site; it is currently unknown if appropriate
habitats are present in stream areas that are crossed by the proposed transmission line
corridor. The portions of Lake Erie adjacent to the Fermi site do not offer suitable habitat for this
species.

Purple Lilliput (Toxolasma lividus)

The purple lilliput is a freshwater unionid mussel (see Section 2.4.2.1) that is listed as
endangered by the State of Michigan (MNFI 2007g). The historic range for the purple lilliput
extends from Michigan south to Alabama and from Missouri and Arkansas eastward to Virginia
(Carman 2002a). In Michigan, the purple lilliput is generally restricted to the southeastern
portion of the State, and spent shells have been found from sites in the River Raisin in Monroe
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Country (Carman 2002a). The purple lilliput occurs in small to medium-sized streams and
occasionally in large rivers and lakes; the preferred substrate for this species is well-packed
sand or gravel and a water depth of less than 1 m (MNFI 20079).

The general life history of unionid mussels is described in Section 2.4.2.1. Gravid purple
lilliputs have been known to retain the larvae internally for about a year, although populations
in Michigan reportedly produce multiple broods in a single year (Carman 2002a). Fish hosts
for the purple lilliput include green sunfish and longear sunfish (Lepomis megalotis)

(Carman 2002a), both species that have been observed in aquatic habitats associated with the
Fermi site (AECOM 2009b). Like all freshwater mussels, the purple lilliput is a filter feeder.

Principal threats to survival of the species are similar to those described previously for the
hickorynut. The purple lilliput was last reported from Monroe County in 1977; it has not been
reported from Wayne or Washtenaw County (MNFI 2007g). Streams with conditions suitable for
the purple lilliput are not present on the Fermi site; it is currently unknown if appropriate habitats
are present in stream areas that are crossed by the proposed transmission line corridor. The
portions of Lake Erie adjacent to the Fermi site do not offer suitable habitat for this species.

Purple Wartyback (Cyclonaias tuberculata)

The purple wartyback is a freshwater unionid mussel (see Section 2.4.2.1) that is listed as
threatened by the State of Michigan (MNFI 2007g). The historic range for the purple wartyback
includes eastern North America, from Ontario, Canada, south to Alabama, west to Oklahoma,
and east to Pennsylvania (Badra 2004b). It is present in the Mississippi River, Ohio River, Lake
Michigan, Lake St. Clair, and Lake Erie drainages (Badra 2004b). The purple wartyback is
found in medium to large rivers with gravel or mixed sand and gravel substrates in areas with
relatively fast current (Badra 2004b).

The general life history of unionid mussels is described in Section 2.4.2.1. Gravid individuals of
the purple wartyback release glochidia during the same summer that they are fertilized

(Badra 2004b). The yellow bullhead and channel catfish have been shown to be suitable hosts
for the purple wartyback, and it is possible that additional species are used as hosts in natural
environments (Badra 2004b). Like all freshwater mussels, the purple wartyback is a filter
feeder.

Principal threats to survival of the species are similar to those described previously for the
hickorynut. The purple wartyback was last reported from Monroe, Wayne, and Washtenaw
Counties in 2000, 2006, and 2005, respectively (MNFI 2007g). Streams with conditions suitable
for the purple wartyback are not present on the Fermi site, and Lake Erie adjacent to the Fermi
site does not offer suitable habitat for this species. Since no large or medium rivers are crossed
by the proposed transmission line corridor, it is unlikely that this species would be present in
stream areas associated with the corridor.
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Rayed Bean (Villosa fabalis)

The rayed bean is a freshwater unionid mussel (see Section 2.4.2.1) that was Federally listed
as endangered in 2012 (77 Federal Register [FR] 8632). This species is listed as endangered
by the State of Michigan and has been recorded in Monroe and Wayne Counties (MNFI 2007g).
The rayed bean is patchily distributed in the St. Lawrence, Ohio, and Tennessee River
drainages (Carman 2001f). Although it was historically widespread from Ontario to Alabama
and lllinois to New York, only a few populations are currently known to exist, and it is assumed
to be extirpated throughout much of its former range (Carman 2001f). As of November 2010,
extant populations were known from 28 streams in Indiana, Michigan, New York, Ohio,
Pennsylvania, West Virginia, and the province of Ontario in Canada. In Michigan, existing rayed
bean populations are known from the Black, Pine, Belle, and Clinton River systems.

The rayed bean is generally found in smaller headwater creeks, although it has also been found
in larger rivers (FWS 2002). They usually are found in or near shoal or riffle areas; there are
also records of rayed bean specimens from shallow, wave-washed areas of Lake Erie, generally
associated with islands in the western portion of the lake (FWS 2002). Preferred substrates are
gravel and sand, and it is oftentimes found among the roots of vegetation growing in riffles and
shoals (FWS 2002).

The general life history of unionid mussels is described in Section 2.4.2.1. The rayed bean
reportedly holds glochidia internally over the winter for release in the spring; female rayed beans
bearing eggs have been found in May (Carman 2001f). Fish hosts for the glochidia could
include the Tippecanoe darter (Etheostoma tippecanoe), greenside darter (Etheostoma
blennioides), rainbow darter (Etheostoma caeruleum), mottled sculpin (Cottus bairdi), and
largemouth bass (FWS 2002). The limited data available suggest that the lifespan for the rayed
bean is less than 20 years (FWS 2002). As are other freshwater mussels, the rayed bean is a
filter feeder.

The rayed bean has experienced a significant reduction in range, and most of its populations
are isolated and appear to be declining (FWS 2002). The survival of the rayed bean is
threatened by a variety of stressors, especially habitat destruction associated with siltation,
dredging, and channelization and the introduction of alien species such as the Asian clam and
zebra and quagga mussels (FWS 2002). The rayed bean was last observed in Monroe County
in 1984 and in Wayne County in 2006 (MNFI 20079), although these observations were based
on the presence of shells, not living specimens (Carman 2001f). The rayed bean has not been
reported from Washtenaw County (MNFI 2007g).

There are no streams on the Fermi site with conditions suitable for the rayed bean, and no
extant populations are known to occur in the stream drainages that would be crossed by the
proposed transmission line route. Although there are records of rayed bean specimens (valves,
not live specimens) from shallow, wave-washed areas of western Lake Erie, information
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supplied by Detroit Edison suggests that it is unlikely that the species occurs in the vicinity of the
Fermi site for a number of reasons, as follows. First, approximately 30 years of information on
mussels in the western basin of Lake Erie (including in the vicinity of the Fermi site) have been
collected and evaluated by the USGS, and no rayed bean specimens have been identified.
Second, the USACE conducted mussel surveys in Lake Erie approximately 2 mi south of the
Fermi site and found no live specimens or shells of the rayed bean. Third, the rayed bean was
not observed in surveys conducted by the MNFI just north of the Fermi site near the mouth of
Swan Creek. Fourth, observations made by divers during sediment sampling and buoy
maintenance activities within the exclusion zone for the Fermi site indicate that the sediment is
predominantly clay hardpan and not suitable for the rayed bean (Detroit Edison 2010c).

Round Hickorynut (Obovaria subrotunda)

The round hickorynut is a freshwater unionid mussel (see Section 2.4.2.1) that is listed as
endangered by the State of Michigan (MNFI 2007g). The historic range for the round hickorynut
includes much of eastern North America, from Ontario and New York southward to Arkansas,
Mississippi, Alabama, and Georgia. It has historically been present in the Ohio, Tennessee,
Cumberland, and Mississippi River systems, as well as the St. Lawrence and Lake Erie/Lake
St. Clair drainages (Carman 2001g). In Michigan, the round hickorynut occurs in the Lake

St. Clair and Lake Erie drainages, and it has historically been observed in Sanilac, St. Clair,
Macomb, Wayne, Monroe, and Lenawee Counties (Carman 2001g). The round hickorynut is
found in sand and gravel substrates of moderately flowing medium to large rivers and along the
shores of Lake Erie and Lake St. Clair, near river mouths (Carman 2001g).

The general life history of unionid mussels is described in Section 2.4.2.1. Gravid individuals of
the round hickorynut retain fertilized larvae over the winter and release glochidia during the
early summer (Carman 2001g). The host fish species for the round hickorynut is unknown
(Carman 2001q). Like all freshwater mussels, the round hickorynut is a filter feeder.

Principal threats to survival of the species are similar to those described previously for the
hickorynut. The round hickorynut was last reported from Monroe and Wayne Counties in

1977 and 2000, respectively; there are no reports of this species from Washtenaw County
(MNFI 2007g). Streams with conditions suitable for the round hickorynut are not present on the
Fermi site, although areas in Lake Erie near the mouths of Swan Creek or Stony Creek could
contain suitable substrates. Since no large or medium rivers are crossed by the proposed
transmission line corridor, it is unlikely that this species would be present in stream areas
associated with the corridor.

Salamander Mussel (Simpsonaias ambiqua)

The salamander mussel is a freshwater unionid mussel (see Section 2.4.2.1) that is listed as
endangered by the State of Michigan (MNFI 2007g). The historic range for the salamander
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mussel includes North America from Ontario southward to Tennessee, where it is found in the
Great Lakes Basin in the Lake St. Clair, Lake Huron, and Lake Erie drainages. The salamander
mussel is also found in the Ohio River, Cumberland River, and upper Mississippi River
drainages (Carman 2002b). The salamander mussel is found in medium to large rivers and in
lakes. Itis usually found in silt or sand substrates under flat stones (MNFI 2007g).

The general life history of unionid mussels is described in Section 2.4.2.1. The biology of the
salamander mussel is poorly understood. Gravid females release glochidia in the spring or
summer (Carman 2002b). The host for the salamander mussel is the mudpuppy (Necturus
maculosus) (Carman 2002b), a large (8 to 15 in. long) salamander species that inhabits many
water bodies in Michigan. Like all freshwater mussels, the salamander mussel is a filter feeder.

Principal threats to survival of the salamander mussel are similar to those described previously
for the hickorynut. The salamander mussel was last reported from Monroe and Wayne
Counties in 1977 and 1998, respectively; there are no reports of this species from Washtenaw
County (MNFI 2007g). Streams with conditions suitable for the salamander mussel are not
present on the Fermi site. However, areas in Lake Erie near the site could contain suitable
substrates as well as the mudpuppy host. Although the exact locations are not known, the
nearest reported occurrence of the salamander mussel is from Macon Creek, a medium-sized
tributary of Lake Erie, and La Plaisance Bay, located 6 to 9 mi southwest of the Fermi site
(Carman 2002b). Since no large or medium rivers are crossed by the proposed transmission
line corridor, it is unlikely that this species would be present in stream areas associated with the
corridor.

Slippershell (Alasmidonta viridis)

The slippershell is a freshwater unionid mussel (see Section 2.4.2.1) that is listed as threatened
by the State of Michigan (MNFI 2007g). The historic range for this species extends from
southern Ontario south to Alabama and from South Dakota and Kansas east to New York,
Virginia, and North Carolina (Carman 2002c). Itis found in the Lake Michigan, Lake Huron,
Lake St. Clair, and Lake Erie drainages of the Great Lakes Basin and is also present in the
Mississippi River system from the Ohio River drainage to the Tennessee River drainage
(Carman 2002c). In Michigan, this species has been observed in a number of counties,
including Monroe and Washtenaw Counties. The slippershell typically occurs in creeks and
headwaters of rivers in sand or gravel substrates, although it can also be present in larger rivers
and lakes and has occasionally been found in mud substrates (MNFI 2007g).

The general life history of unionid mussels is described in Section 2.4.2.1. The biology of the
slippershell is poorly understood. The slippershell retains larvae internally for about a year.
Fish species that are hosts for the slippershell include the johnny darter (Etheostoma nigrum)
and mottled sculpin (Carman 2002c). Like all freshwater mussels, the slippershell is a filter
feeder.
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Principal threats to survival of the slippershell are similar to those described previously for the
hickorynut (Carman 2002c). The slippershell was last reported from Monroe and Washtenaw
Counties in 2000 and 2005, respectively; there are no reports of this species from Wayne
County (MNFI 2007g). Streams with conditions suitable for the slippershell are not present on
the Fermi site, and Lake Erie adjacent to the Fermi site does not offer suitable habitat for this
species. ltis currently unknown if appropriate habitats are present in any of the smaller streams
that are crossed by the proposed transmission line corridor.

Snuffbox Mussel (Epioblasma triquetra)

The snuffbox mussel is a freshwater unionid mussel (see Section 2.4.2.1) that was Federally
listed as endangered in 2012 (77 FR 8632). This species is listed as endangered by the

State of Michigan and has been recorded in Monroe, Wayne, and Washtenaw Counties

(MNFI1 2007g). The historic range of the snuffoox mussel extends from Ontario southward to
Mississippi and Alabama and eastward to New York and Virginia; extant populations are still
present in Wisconsin, lllinois, Indiana, Kentucky, Michigan, Ohio, Pennsylvania, Tennessee, and
West Virginia (NatureServe 2009). In Michigan, this species is found primarily in eastern and
southeastern rivers, including Otter Creek in Monroe County and the Detroit River in Wayne
County (Carman and Goforth 2000c). The snuffbox mussel primarily inhabits small and
medium-sized rivers, although specimens have also been collected from Lake Erie and large
rivers, such as the St. Clair River. Preferred habitat usually has clear water and sand, gravel, or
cobble substrate with a swift current; individuals are often buried deep in the sediment (Carman
and Goforth 2000c).

The general life history of unionid mussels is described in Section 2.4.2.1. The snuffbox mussel
is a late summer spawner (Carman and Goforth 2000c). Gravid females retain larvae over the
winter and release glochidia from May to July (Carman and Goforth 2000c). In Michigan, the
only known fish host is the log perch (Percina caprodes), although the banded sculpin

(Cottus carolinae) has been identified as a fish host in other portions of the range (Carman and
Goforth 2000c). The snuffbox mussel can live to be approximately 10 years of age (Carman
and Goforth 2000c). Like all freshwater mussels, the snuffbox mussel is a filter feeder.

Principal threats to survival of the snuffbox mussel are similar to those described previously for
the hickorynut. The snuffbox mussel was last reported from Monroe, Wayne, and Washtenaw
Counties in 1933, 2000, and 1977, respectively (MNFI 2007g). Streams with conditions suitable
for the snuffbox mussel are not present on the Fermi site, although there is a possibility that
shoreline areas of Lake Erie near the site could contain suitable substrates. The snuffbox
mussel is unlikely to inhabit any of the smaller streams that are crossed by the proposed
transmission line corridor.
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Wavyrayed Lampmussel (Lampsilis fasciola)

The wavyrayed lampmussel is a freshwater unionid mussel (see Section 2.4.2.1) that is listed as
threatened by the State of Michigan (MNFI 2007g). The historic range for this species extended
from Ontario to Alabama and lllinois to New York, and it is now discontinuously distributed in the
Great Lakes tributaries of Lake Michigan, Lake Erie, Lake Huron, Lake St. Clair, and in the
Ohio, Mississippi, and Tennessee River drainages (Stagliano 2001¢). Historically, the
wavyrayed lampmussel was found throughout the streams and rivers of southeastern Michigan,
but the current distribution is more limited (Stagliano 2001c). It is currently known to occur in
the Clinton River drainage in Macomb and Oakland Counties, the St. Joseph River in Hillsdale
County, the Belle River in St. Clair County, the Huron River drainage in Washtenaw County, and
the River Raisin drainage in Jackson, Lenawee, and Washtenaw Counties. It has also been
reported in the past from the River Raisin in Monroe County, although the status of populations
in that area is not known. The wavyrayed lampmussel occurs in small to medium-sized shallow
streams, in and near riffles, with good current; it rarely occurs in medium or larger rivers
(Stagliano 2001c). The preferred substrate is sand and gravel (Stagliano 2001c).

The general life history of unionid mussels is described in Section 2.4.2.1. The wavyrayed
lampmussel breeding season extends from August of one year through July of the following
year (Stagliano 2001c). Following fertilization, gravid females retain larvae over the winter and
release glochidia during spring and summer (Stagliano 2001c¢; Carman and Goforth 2000c).
The smallmouth bass is the only known fish host (Stagliano 2001c). After dropping off the fish
host, this species reportedly does not move more than approximately 300 yd throughout its life
(Stagliano 2001c). The life span of the wavyrayed lampmussel is unknown (Stagliano 2001c¢).
Like all freshwater mussels, the wavyrayed lampmussel is a filter feeder.

Principal threats to survival of this species are similar to those described previously for the
hickorynut. The wavyrayed lampmussel was last reported from Monroe, Wayne, and
Washtenaw Counties in 2000, 1995, and 2005, respectively (MNFI 2007g). Streams with
conditions suitable for the wavyrayed lampmussel are not present on the Fermi site, and Lake
Erie adjacent to the Fermi site does not offer suitable habitat for this species. It is currently
unknown if appropriate habitats are present in any of the smaller streams that are crossed by
the proposed transmission line corridor.

White Catspaw (Epioblasma obliquata perobliqua)

The white catspaw is a freshwater unionid mussel (see Section 2.4.2.1) that is Federally listed
as endangered and is also listed as endangered by the State of Michigan (MNFI 2007g). This
species is considered extirpated from Michigan (MNFI 2007g). Catspaw mussels historically
occurred throughout the Midwest and in eastern North America. The white catspaw is believed
to have been widely distributed in the Great Lakes drainages; it has been reported from New
York to Indiana and is confirmed to have once been present in several rivers in Ohio, Indiana,
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and southeastern Michigan (Carman 2001h). The white catspaw was also known to have been
present in nearshore areas in Lake Erie (Carman 2001h). Currently, the white catspaw is a
highly imperiled species, and the only known viable population remaining is in Fish Creek, Ohio
(Carman 2001h).

The white catspaw is a medium-sized mussel up to 2 in. long. Little is known of its required
habitat because this species is so rare, but it has historically been found in sand and gravel
substrates in the riffles and runs of high-gradient streams. In Michigan, the white catspaw also
occurred in large rivers (e.g., the Detroit River) and in nearshore areas of Lake Erie

(Carman 2001h). The breeding season is unknown, but related mussel species typically
release glochidia in late spring or early summer. It is considered likely that the host species for
the white catspaw is a riffle-dwelling fish such as a darter or sculpin (FWS 1990). The lifespan
is estimated to exceed 15 years (Carman 2001h).

The survival of the white catspaw mussel is currently in severe jeopardy (FWS 1990). Threats
to the continued existence of the species include habitat destruction associated with siltation,
dredging, and channelization (FWS 1990). The white catspaw was last observed in Monroe and
Wayne Counties in 1930 and has not been reported from Washtenaw County (MNFI 20079).
High-gradient streams with conditions suitable for the white catspaw are not present at the
Fermi site, although nearshore areas in Lake Erie adjacent to the site could provide suitable
substrate. Given the rarity of this species and the absence of reports of individuals or other
populations within the region surrounding the Fermi site, it is considered highly unlikely that this
species would be present in the project area or in aquatic habitats crossed by the proposed
transmission line corridor and, therefore, is not considered further in the environmental impact
statement.

Channel Darter (Percina copelandi)

The channel darter is a small fish listed as endangered by the State of Michigan (MNFI 20079).
Its distribution extends from the upper St. Lawrence drainages, through the Great Lakes Basin,
and into the Ohio River Basin. The darter is found primarily in the Ohio River Basin, but isolated
populations occur southward to Louisiana (Carman and Goforth 2000a). In Michigan, the
darter’s range historically included nearshore areas of Lake Erie and Lake Huron, including
some tributaries (Carman and Goforth 2000a). Since 1994, it has been recorded only in the
Au Sable, Pine, and St. Clair Rivers in Michigan (Carman and Goforth 2000a). The channel
darter’s habitat includes rivers and large creeks with moderate current over sand and gravel
substrate. It has also been recorded in wave-swept areas of Lake Huron and Lake Erie that
have coarse-sand, fine-gravel beach and sandbar substrates (Carman and Goforth 2000a).
The darter is usually found in deeper water but will move into shallow water (<3 ft) at night
(Carman and Goforth 2000a).
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The channel darter spawns in July in Michigan and requires flowing water conditions for
successful spawning (Carman and Goforth 2000a). Spawning males maintain a territory with
radius of approximately 1.6 ft around a large rock as a spawning female partially buries herself
in gravel downstream of the rock and deposits her eggs (Carman and Goforth 2000a). Adults
grow to be approximately 2 in. long. Channel darters are benthic feeders whose diet consists of
small invertebrates, including mayfly and midge larvae, small crustaceans, and algae and
organic debris (Carman and Goforth 2000a).

In Michigan, the range of the channel darter was severely reduced during the past century.
Prior to 1957, this species was reported from 11 counties along Lake Huron, Lake St. Clair, the
St. Clair River, and Lake Erie (Carman and Goforth 2000a). Declines in abundance and
distribution have been attributed primarily to loss of suitable habitat (Carman and

Goforth 2000a). The channel darter was last observed in Monroe County in 1941 and in Wayne
County in 1952; there are no reports of this species from Washtenaw County (MNFI 2007g). No
suitable stream habitat for the channel darter is present on the Fermi site, although there is a
potential for this species to inhabit wave-swept shorelines in Lake Erie, such as that located
along the eastern edge of the Fermi site. However, no channel darter individuals were collected
during recent surveys of aquatic habitats on the Fermi site (AECOM 2009b), and none were
reported in past biological surveys of Stony Creek (MDEQ 1996, 1998) or the Swan Creek
estuary (Francis and Boase 2007) near the Fermi site. No channel darter eggs or larvae were
observed during entrainment and impingement studies conducted at the Fermi 2 intake in 2008
and 2009 (AECOM 2009b).

Creek Chubsucker (Erimyzon oblongus claviformis)

The creek chubsucker is listed as endangered by the State of Michigan and has been reported
from Monroe County (MNFI 2007g). This fish occurs throughout most of the eastern United
States but is becoming increasingly rare at the edges of its historic distribution. The northern
extent of the range for the creek chubsucker terminates in Michigan, where it has been found in
the Kalamazoo River, St. Joseph River, and River Raisin, and their tributaries. For the last two
decades, it has been reported only in the Kalamazoo River, located west of Monroe County.
The creek chubsucker inhabits headwaters and clear creeks with moderate currents over sand-
gravel substrate. In Michigan, the creek chubsucker has been reported primarily from streams
that are 3 to 5 ft deep with moderately swift currents and muddy bottoms (Carman 2001a).

The creek chubsucker migrates upstream to spawn in early spring. Eggs are usually scattered
over substrates, although males have been observed building nests. Adults may produce up to
9000 eggs per year. Juveniles of this species often form schools in vegetated headwater areas
with less current but migrate to deeper downstream areas as they become adults. Life
expectancy of the creek chubsucker is approximately 5 years. The diet of the creek chubsucker
is mostly small benthic invertebrates (Carman 2001a).
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The preferred habitat type for this species (clear creeks with sandy substrates and moderate
current) does not occur on the Fermi site. No creek chubsuckers were collected during recent
surveys on the Fermi site (AECOM 2009b), and none were reported in past biological surveys of
Stony Creek (MDEQ 1996, 1998) or the Swan Creek estuary (Francis and Boase 2007) in the
vicinity of the Fermi site.

Eastern Sand Darter (Ammocrypta pellucida)

The eastern sand darter is listed as threatened by the State of Michigan (MNFI 2007g). This
fish occurs in the St. Lawrence River drainage, the Lake Champlain drainage in Vermont, south
to West Virginia and Kentucky, and west through Ontario and Michigan (Derosier 2004a).

Within Michigan, this darter was found historically in the Huron, Detroit, St. Joseph, Raisin, and
Rouge Rivers, as well as Lake St. Clair. However, in the past two decades it has been recorded
in the Lake St. Clair and Huron River drainages (Derosier 2004a). The preferred habitats of the
eastern sand darter are streams and rivers with sandy substrates and lakes with sandy shoals.
They frequently occur in slow-moving streams with deposits of fine sand, often just downstream
of a bend (Derosier 2004a).

The spawning period for the eastern sand darter occurs from April through June. Eggs are
buried singly in sandy sediments. These darters reach sexual maturity at age one and have a
life expectancy of 2 to 3 years The eastern sand darter feeds mostly on chironomid larvae but
will also prey upon aquatic worms and small crustaceans (Derosier 2004a).

Declines in Michigan populations of eastern sand darters have been attributed to siltation,
modification of riparian areas, channel and flow alterations, and nutrient enrichment

(Derosier 2004a). In the vicinity of the Fermi project, the eastern sand darter was last observed
in Monroe County in 1929 and in Wayne County in 1936; it has not been reported from
Washtenaw County (MNFI 2007g). Although suitable habitat for this species could be present
in Stony Creek, no eastern sand darters were collected during recent surveys of aquatic
habitats on the Fermi site (AECOM 2009b), and none were reported in past biological surveys
of Stony Creek (MDEQ 1996, 1998) or the Swan Creek estuary (Francis and Boase 2007) near
the Fermi site. No eastern sand darter eggs or larvae were collected during entrainment or
impingement studies in 2008 and 2009 (AECOM 2009b).

Lake Sturgeon (Acipenser fulvescens)

The lake sturgeon is listed as threatened by the State of Michigan for Wayne County, although it
is not listed for Monroe County (MNFI 2007g). This fish is also listed as endangered by the
State of Ohio (ODNR 2009b). Historically, this species has been found in the Hudson Bay
watershed, St. Lawrence estuary, and upper and middle Mississippi River and Great Lakes
Basins, and scattered throughout Tennessee, Ohio, and lower Mississippi drainages

(Goforth 2000a). It has become rare throughout its historic range, and population estimates
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indicate that about 1 percent of their original numbers remain. Michigan populations are
among the largest at the current time and are scattered throughout most counties bordering

the Great Lakes, as well as in some inland lakes and rivers (Goforth 2000a). The lake sturgeon
is a benthic organism that occurs in large rivers and the shallow areas of large lakes

(Goforth 2000a). Lake sturgeon tend to avoid aquatic vegetation and prefer deep run and pool
habitats of rivers, although habitat use varies among lakes, depending on what conditions are
available (Goforth 2000a).

Lake sturgeon begin spawning migrations in May when the water temperature reaches
10-12°C, but they do not actually begin spawning until the water is between 13 and 18°C.
Spawning occurs in areas with swift currents and clean rocky substrates and at depths of 2 to
15 ft. Large females lay hundreds of thousands of adhesive eggs but may spawn only once
every 3 to 7 years. The eggs are fertilized as they are laid and hatch in approximately 5 days.
Juveniles grow relatively quickly for the first 10 years, but growth slows considerably after that.
Males become sexually mature at about 15 years of age, while females reach maturity at about
25 years of age. The lake sturgeon has the greatest life expectancy of any freshwater fish, with
some individuals reaching 80 years old. Although a lake sturgeon spawning area was
historically recorded along Michigan’s Lake Erie shoreline near Stony Point in Monroe County,
activity has diminished or ceased in this area since the 1970s. The lake sturgeon forages over
gravel, sand, and mud substrates. The lake sturgeon feeds on snails, clams, crustaceans, fish,
and aquatic insect larvae and may also prey on eggs of other species of fish during foraging
(Goforth 2000a).

Lake Erie was formerly one of the most productive waters for lake sturgeon in North America
(EPA 2009e). In the 1860s, the lake sturgeon population was greatly reduced in Lake Erie as a
bycatch of the gill net fishery. In subsequent decades, overharvesting, limited reproduction, and
destruction of spawning habitats nearly eliminated the lake sturgeon population in the lake
(EPA 2009e). Threats to lake sturgeon populations include physical barriers to migration

(e.g., construction of dams), loss of spawning and nursery areas, impacts on water quality,
parasitism by sea lamprey, colonization of spawning habitats by zebra and quagga mussels,
predation of eggs by round gobies, and the introduction of contaminants (Goforth 2000a). In
addition, life history attributes, such as the late age at which sexual maturity is attained,
infrequent reproduction, and lack of parental care for eggs or young, contribute to the decline of
this species by offering a very low potential for population growth (Goforth 2000a).

Given the proximity of a previously documented spawning area for lake sturgeon in the vicinity
of Lake Erie near Stony Point (Goforth 2000a), which is located approximately 1 mi south of the
southern boundary for the Fermi site, there is a potential for lake sturgeon to occur in waters
near the Fermi site. Although this species does not occur in Washtenaw County, it was last
reported from Wayne County in 2006 (MNFI 2007g). No lake sturgeon individuals were
collected during recent surveys of aquatic habitats in the vicinity of the Fermi site
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(AECOM 2009b), and none were reported in past biological surveys of Stony Creek

(MDEQ 1996, 1998) or the Swan Creek estuary (Francis and Boase 2007) near the Fermi site.
No lake sturgeon eggs or larvae were collected during entrainment or impingement studies in
2008 and 2009 (AECOM 2009b).

Northern Madtom (Noturus stigmosus)

The northern madtom is listed as endangered by the State of Michigan for Wayne County and
Washtenaw County; it is not listed for Monroe County (MNFI 2007g). This fish species is found
in Lake Erie and Ohio River Basins from western Pennsylvania, southern Ontario, and West
Virginia, to the Ohio River in southern Illinois (Carman 2001b). The species is uncommon and
is disappearing on the edges of its range. It is also protected in Canada as an endangered
species. The northern madtom historically occurred in several large rivers in southeastern
Michigan. Surveys in the late 1970s found the species to be present in the Detroit and Huron
Rivers, although a survey conducted in the Huron River in 1983 found no northern madtom
individuals; the species was observed in the St. Clair River as recently as 1995

(Carman 2001b).

The northern madtom inhabits riffles with sand and gravel substrates in swiftly flowing small to
large rivers (Carman 2001b). This species is tolerant of elevated turbidity, although it
apparently avoids heavily silted areas (Carman 2001b). Although knowledge of the life history
characteristic of this species is limited, the northern madtom is probably sexually mature after
2 to 3 years. It spawns in small cavities in the substrate (Carman 2001b) from June to August
(MNFI1 2007g). It is believed to feed primarily on aquatic insect larvae and other small
invertebrates (Carman 2001b).

The northern madtom is not known to occur in Monroe County, although it could be present in
appropriate habitats in Wayne County and Washtenaw County (MNFI 2007g). No northern
madtoms were collected during recent surveys on the Fermi site, although another madtom
species (tadpole madtom, Noturus gyrinus) was observed in surveys conducted near the South
Lagoon (AECOM 2009b). Similarly, no northern madtoms were reported in past biological
surveys of Stony Creek (MDEQ 1996, 1998) or the Swan Creek estuary (Francis and

Boase 2007) near the Fermi site. No northern madtom eggs or larvae were collected during
entrainment or impingement studies in 2008 and 2009 (AECOM 2009b).

Pugnose Minnow (Opsopoeodus emiliae)

The pugnose minnow is listed as endangered by the State of Michigan (MNFI 2007g). This fish
species has been documented from the southern Great Lakes Basin, through the Mississippi
River valley, to the Gulf of Mexico (Carman 2001c). Although common in the southeastern
portion of its range, it is becoming rare at the northern edge of its range (Carman 2001c).
Historically, the pugnose minnow occurred in Michigan tributaries and nearshore areas of Lake
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Erie and Lake St. Clair, located approximately 15 mi northeast of the Fermi site, although there
is no recent record of occurrence (Carman 2001¢). The pugnose minnow inhabits slow, clear
waters of rivers and shallow regions of lakes and is found in greatest abundance in weedy areas
over sand or organic substrate (Carman 2001c). Historically, it occurred in turbid areas of the
Huron River that lacked aquatic vegetation, although it is believed that such conditions are not
preferred (Carman 2001c).

The life history of the pugnose minnow is not well documented. Spawning occurs in June and
July (MNFI 20079g). After hatching, the adult length of 2 in. is reached within 2 years

(Carman 2001c). The pugnose minnow feeds on small crustaceans, fly larvae, and other
aquatic invertebrates, as well as algae and plants (Carman 2001c).

In Michigan, the pugnose minnow has been observed in Monroe and Wayne Counties within the
past 15 years (MNFI 2007g). Declines in Michigan populations have been attributed primarily to
increased siltation and loss of weedy aquatic habitats (Carman 2001c). Although there is a
potential for suitable habitat for the pugnose minnow to be present in the vicinity of the Fermi
site, no individuals were collected during recent surveys on the Fermi site (AECOM 2009b), and
none were reported in past biological surveys of Stony Creek (MDEQ 1996, 1998) or the Swan
Creek estuary (Francis and Boase 2007) near the Fermi site. No pugnose minnow eggs or
larvae were collected during entrainment or impingement studies in 2008 and 2009

(AECOM 2009b).

Pugnose Shiner (Notropis anogenus)

The pugnose shiner is listed as endangered by the State of Michigan (MNFI 2007g). The
distribution of this fish species historically ranged from the Lake Ontario drainage of eastern
Ontario and western New York to southeastern North Dakota and central lllinois

(Derosier 2004b). The species is rare and declining in much of its former range

(Derosier 2004b). Within Michigan, the pugnose shiner was historically found within at least
18 watersheds, including some within Wayne and Washtenaw Counties (MNFI 2007g). The
pugnose shiner usually inhabits clear, vegetated lakes and vegetated pools and runs of low-
gradient streams and rivers and appears to be extremely intolerant of increased levels of
turbidity (MNFI 2007g). The species feeds on filamentous green algae, plant material, and
small crustaceans (Derosier 2004b). There is little other information available about the life
history of this species.

In Michigan, the pugnose shiner was last reported from Washtenaw County in 1938 and from
Wayne County in 1894; it has not been reported from Monroe County (MNFI 2007g). No
individuals were collected during recent surveys on the Fermi site (AECOM 2009b), and none
were reported in past biological surveys of Stony Creek (MDEQ 1996, 1998) or the Swan Creek
estuary (Francis and Boase 2007) near the Fermi site. No pugnose shiner eggs or larvae were
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collected during entrainment or impingement studies in 2008 and 2009 (AECOM 2009b).
Suitable habitat for this species does not occur on the Fermi site.

Redside Dace (Clinostomus elongatus)

The redside dace is listed as endangered by the State of Michigan (MNFI 2007g). This fish
species was historically distributed in the Lake Erie and Lake Ontario drainages in southeastern
Michigan, Ontario, Ohio, Pennsylvania, and New York; the upper Mississippi River Basin of
Wisconsin and southeastern Minnesota; the upper Susquehanna River drainage of New York
and Pennsylvania, and the upper Ohio River Basin (Goforth 2000b). In Michigan, the redside
dace occurs in the River Rouge drainage of Oakland and Wayne Counties and in the Huron
River drainage in Washtenaw County (Goforth 2000b). Redside dace occur in small headwater
streams with moderate to high gradients, overhanging vegetation that provides shade, coarse
woody structures, and clean rocky substrates (Goforth 2000b).

The redside dace spawns during late May in clean rocky riffles, and it inhabits pools during
other periods of the year (MNFI 2007g). Redside dace generally mature at about 2 or 3 years of
age and reach a length of about 3 in. (Goforth 2000b). This species feeds primarily on insects
(Goforth 2000b).

The redside dace has not been reported to occur in Monroe County (MNFI 2007g). No
individuals were collected during recent surveys on the Fermi site (AECOM 2009b), and none
were reported in past biological surveys of Stony Creek (MDEQ 1996, 1998) or the Swan Creek
estuary (Francis and Boase 2007) near the Fermi site. No redside dace eggs or larvae were
collected during entrainment or impingement studies in 2008 and 2009 (AECOM 2009b).
Suitable habitat for this species does not occur on the Fermi site.

River Darter (Percina shumardi)

The river darter is listed as endangered by the State of Michigan (MNFI 2007g). The distribution
of this fish species ranges from southern Canada to the Gulf of Mexico, including the Great
Lakes Basin (Carman 2001d). The river darter is found in rivers and large streams with deep,
fast-flowing riffles and cobble and boulder substrate. This species has also been observed at
depths below 15 ft in nearshore areas of the Great Lakes and is tolerant of elevated levels of
turbidity (Carman 2001d).

The river darter is believed to move upstream to spawn. Spawning occurs in late winter to early
spring in southern areas, from April through May in the Midwest, and as late as June or July in
Canada. The female river darter buries eggs in loose gravel or sand substrates during
spawning, and neither males nor females provide parental care to the young. River darters
grow to be 3 in. long, mostly within the first year of development, and sexual maturity is usually
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reached after 1 year. As juveniles, river darters primarily feed on small zooplankton; adults prey
upon midge and caddisfly larvae, as well as some snail species (Carman 2001d).

Even though the river darter is relatively tolerant of elevated turbidity and other water quality
changes, the species generally requires deep and swiftly flowing waters as habitat. Such
habitats are becoming more limited as a result of flood control efforts and riverine
impoundments. Within the project area, the river darter was last observed in Monroe and
Wayne Counties in 1941; there are no reports of this species from Washtenaw County

(MNFI1 2007g). No suitable stream habitat for the river darter is present on the Fermi site. No
river darters were collected during recent surveys on the Fermi site (AECOM 2009b), and none
were reported in past biological surveys of Stony Creek (MDEQ 1996, 1998) or the Swan Creek
estuary (Francis and Boase 2007) near the Fermi site. No river darter eggs or larvae were
collected during entrainment and impingement studies in 2008 and 2009 (AECOM 2009b).

River Redhorse (Moxostoma carinatum)

The river redhorse is listed as threatened by the State of Michigan (MNFI 2007g). This fish
species was historically distributed in rivers of the upper St. Lawrence River to the upper
Mississippi River drainages, west to Nebraska, and south to Florida (west of the Appalachians);
it is widespread in the central Mississippi Basin, including Missouri, Arkansas, Kentucky,
Tennessee, and Alabama (Stagliano 2001a). The species reaches the northern extent of its
historic range in Michigan, and few specimens have been documented in the State

(Stagliano 2001a). In the vicinity of the Fermi site, the river redhorse has been documented
only from the Detroit River in Wayne County. The species prefers medium to large rocky rivers
with moderate to strong currents and is most often associated with long, deep run habitats up to
3 m deep (MNFI 2007g). This species is generally considered intolerant of increased levels of
silt deposition and turbidity (MNFI 2007g).

Although most individuals average 10 to 20 in. in length, this species can be 30 in. long and
weigh more than 10 Ib. In Michigan, the river redhorse normally spawns in July or August, with
adults often migrating upstream to medium-sized sections of rivers and tributary streams.
Spawning occurs over gravel or rubble in nests constructed by males. After hatching, young
fish generally remain in the spawning reaches until they are subadults. Sexual maturity is
reached at approximately 3 years of age, and adults can live to be approximately 12 years old.
River redhorse consume primarily benthic invertebrates, such as clams, crayfish, and aquatic
stages of insects (Stagliano 2001a).

In Michigan, the river redhorse was last observed in Wayne County in 1984 and has not been
reported from Monroe or Washtenaw Counties (MNFI 2007g). No river redhorse were collected
during recent surveys on the Fermi site (AECOM 2009b), and none were reported in past
biological surveys of Stony Creek (MDEQ 1996, 1998) or the Swan Creek estuary (Francis and
Boase 2007) near the Fermi site. No river redhorse eggs or larvae were collected during
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entrainment or impingement studies in 2008 and 2009 (AECOM 2009b). Suitable habitat for
river redhorse is not present on the Fermi site.

Sauger (Sander canadensis)

The sauger is listed as threatened by the State of Michigan (MNFI 2007g). The native range for
this fish species includes the St. Lawrence, Great Lakes, Hudson Bay, and Mississippi River
Basins, as well as the Tennessee River in Alabama and Louisiana; the sauger has also been
introduced into the Atlantic, Gulf, and southern Mississippi River drainages (Derosier 2004c).
This species was historically abundant in Lake Erie.

The sauger, which is closely related to the walleye, prefers turbid areas of lakes, reservoirs, and
large rivers (MNFI 2007g). This species spawns over shallow areas with gravel and rubble
substrates in May or June, when temperatures range from 4 to 6°C (Derosier 2004c). The
sauger broadcasts demersal, adhesive eggs over shoals during the night. After hatching, young
sauger spend up to 9 days on the bottom, absorbing yolk from their egg sacs. Males reach
sexual maturity within 3 years, while females take 4 to 6 years to mature (Derosier 2004c). The
life expectancy for the sauger is up to 13 years (Derosier 2004c), and it can attain lengths up to
approximately 18 in. (NatureServe 2009). Saugers have a specialized structure in their eyes
that makes them very sensitive to light, and they prefer to feed at night in clearer waters or
during the day in turbid areas (Derosier 2004c). Juvenile sauger prey on zooplankton and
aquatic insect larvae, whereas adults feed on fish and larger invertebrates, including gizzard
shad, emerald shiner, crappie, bass, freshwater drum, leeches, crayfish, and insects

(Derosier 2004c).

Within the project area, the sauger was last reported from Monroe County in 1996 and from
Wayne County in 1993; there are no reports of this species from Washtenaw County

(MNFI1 2007g). Although there is no riverine habitat suitable for sauger on or adjacent to the
Fermi site, suitable habitat could be present in Lake Erie near the Fermi site. However, no
sauger individuals were collected during recent surveys on the Fermi site (AECOM 2009b), and
none were reported in past biological surveys of Stony Creek (MDEQ 1996, 1998) or the Swan
Creek estuary (Francis and Boase 2007) near the Fermi site. No sauger eggs or larvae were
collected during entrainment and impingement studies in 2008 and 2009 (AECOM 2009b).

Silver Shiner (Notropis photogenis)

The silver shiner is listed as endangered by the State of Michigan (MNFI 2007g). The
distribution for this fish species ranges from the Great Lakes and their tributaries, through the
Onhio River Basin and Tennessee drainage, to northern Alabama and Georgia. This shiner is
fairly common within most of the Ohio River Basin but occurs more rarely in tributaries of the
Great Lakes. Within Michigan, it is locally abundant in the St. Joseph River (Hillsdale County)
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and in the River Raisin (Washtenaw County). Historically, the silver shiner was also found in
the River Raisin in Monroe County (Carman 2001e).

Preferred habitat for the silver shiner is medium to large streams with moderate to high
gradients. This species is usually found in deeper water, such as pools or eddies directly below
riffles. The species has been documented to prefer a variety of substrates, including gravel and
boulder, pebble and cobble, and sand, mud, and clay, and is believed to avoid areas with dense
vegetation and substantial siltation. In Michigan, the shiner has been found to inhabit areas of
strong current with wooded banks (Carman 2001e).

Reproduction of the silver shiners is not well documented, but it is believed to spawn in June.
Juvenile silver shiners exhibit rapid growth, reaching sexual maturity at age 2 and maximum

size by age 3. Although the silver shiner primarily feeds at the surface, it will take mid-water

prey as well. The maijority of the silver shiner’s prey are aquatic stages of insects, especially
flies (Carman 2001e).

The silver shiner is relatively rare in Michigan, but populations appear to be stable

(Carman 2001e). The species is fairly tolerant of human impact and poor water quality

(Carman 2001e). The silver shiner prefers stream habitats with moderate to high gradient, and
such habitat is not present on the Fermi site. No silver shiners were collected during recent
surveys on the Fermi site (AECOM 2009b), and none were reported in past biological surveys of
Stony Creek (MDEQ 1996, 1998) or the Swan Creek estuary (Francis and Boase 2007) in the
vicinity of the Fermi site. No silver shiner eggs or larvae were observed during entrainment or
impingement studies in 2008 and 2009 (AECOM 2009b). Suitable habitat for this species does
not occur on the Fermi site.

Southern Redbelly Dace (Phoxinus erythrogaster)

The southern redbelly dace is listed as endangered by the State of Michigan (MNFI 2007g).
The distribution for this fish species ranges from the Lake Erie and Lake Michigan drainages,
through the Mississippi River Basin south to Alabama, Arkansas, and Oklahoma. The northern
limit of this species’ range is in southeastern Michigan in the Huron River and River Raisin
drainages that feed Lake Erie (Stagliano 2001b). The southern redbelly dace generally occurs
in the clear and cool permanent headwaters of river systems, especially small moderate-
gradient spring-fed and wooded streams that contain pools and are shaded (Stagliano 2001b).
Preferred substrates include mud bottoms of pools and clean gravel of riffles (Stagliano 2001b).

In the northern portion of its range, the southern redbelly dace usually spawns in May and June.
Spawning fish migrate from pools to riffles, where they use nests built by other fishes in the
same family (Cyprinidae). Females generally release 700 to 1000 eggs during each spawning
event. Southern redbelly dace reach sexual maturity within 1 year at a length of less than 2 in.
This species is generally herbivorous, feeding on filamentous algae, diatoms, and drifting or
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benthic detritus; larger fish reportedly feed on chironomid and mayfly larvae, as well as other
small invertebrates (Stagliano 2001b).

Within the project area, the southern redbelly dace was last reported from Monroe County in
1930 and from Washtenaw County in 1973; there are no reports of this species from Wayne
County (MNFI 2007g). Although there is a potential for suitable habitat to be present in some of
the small streams adjacent to the Fermi site or within the ROW for the proposed transmission
line, the areas of Lake Erie near the Fermi site are not suitable habitat for this species. No
southern redbelly dace were collected during recent surveys on the Fermi site (AECOM 2009b),
and none were reported in past biological surveys of Stony Creek (MDEQ 1996, 1998) or the
Swan Creek estuary (Francis and Boase 2007) near the Fermi site. No southern redbelly dace
eggs or larvae were collected during entrainment and impingement studies in 2008 and 2009
(AECOM 2009b).

Critical Habitats

No critical habitat for aquatic species has been designated by the FWS in the vicinity of the
Fermi site.

Non-Native and Nuisance Species

Aquatic nuisance species have the ability to cause large-scale ecological and economic
problems when they have been introduced into an ecosystem that does not have the natural
controls to keep them in check, such as pathogens, predators, and parasites. When new
species are introduced into an area, the lack of natural controls may cause the populations to
grow at or near maximum exponential rates. If a nuisance species becomes established, it may
disrupt the balance of the existing ecosystem. As a nuisance species proliferates, it may prey
upon, out-compete, or cause disease in the existing inhabitants. Aquatic nuisance species that
are known to occur on or near the Fermi site are discussed below.

Asian Clam (Corbicula fluminea)

The Asian clam was imported in the northwestern United States in 1938 as a food source and
subsequently released to the environment. The species has since become widely distributed
throughout the United States (Foster et al. 2011). Native to Asia and Africa, the first report of
this species from Lake Erie was in 1981, and it has now become established in the Great Lakes.
Cold water temperatures limit the potential for survival and reproduction of this species in the
Great Lakes Region, where it is often found in areas influenced by the heated water discharged
from power plants (French and Schloesser 1991). Asian clams can attach to intake pipes and
other man-made structures, causing problems related to the operation and maintenance of
power plants and industrial water systems. The cost of removing them from intake systems is
estimated at about a billion dollars each year (Foster et al. 2011). Asian clams compete with
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other species, especially native freshwater mussels, by occupying benthic habitat and filtering
phytoplankton and suspended matter from the water column. This species is also eaten by
some aquatic species, such as fish and crayfish (Foster et al. 2011).

Fishhook Water Flea (Cercopagis pengoi)

The fishhook water flea is an invasive planktonic crustacean that is native to the Caspian Basin
in southwest Asia. It is believed to have been introduced to the Great Lakes from the ballast
water of a transoceanic ship in the late 1990s. It is now considered established in Lake Ontario
and has substantial populations in all of the Great Lakes except Lake Superior and Lake Huron.
The fishhook water flea consumes zooplankton and competes with other planktivores for food.
Similar to the spiny water flea (described below), this species has a long spine that makes it
less palatable to planktivorous fish, and it has a high reproductive rate. As a consequence, it is
feared that the establishment of this species could result in substantial changes to plankton
communities and could affect survival of planktivorous fish in affected lakes. The current
distribution of this species in the vicinity of the Fermi site is unknown, although it was found in
Lake Erie in 2002 (Benson et al. 2010a).

Lyngbya (Lyngbya wollei)

Lyngbya is an invasive filamentous cyanobacterial (blue-green algae) species that has become
established in some areas of the western basin of Lake Erie. Lyngbya, which is common in
some areas of the southeastern United States, was first observed in Maumee Bay
(approximately 18 mi south-southwest of the Fermi site) in 2006. This species has been
observed to form dense benthic and floating mats that can interfere with boating and other lake
activities and may negatively affect other aquatic organisms. In addition, when the algal mats
wash ashore, they can blanket extensive shoreline areas and become a nuisance as they
decompose.

Bridgeman and Penamon (2010) conducted surveys of the western basin in 2008 and found
that lyngbya was most prevalent along shorelines in the vicinity of Maumee Bay, becoming less
prevalent with increasing distance from Maumee Bay. In addition, the biomass of benthic mats
of lyngbya was found to be greatest in Maumee Bay and Bolles Harbor at water depths of 5 to
11 ft on substrates that contained mixtures of sand and fragmented shells from dreissenid
mussels (i.e., zebra and quagga mussels). The closest record of occurrence of lyngbya is in the
vicinity of Sterling State Park, approximately 5 mi south-southwest of the Fermi site (Bridgeman
and Penamon 2010). Bridgeman and Penamon (2010) found no lyngbya in samples collected
at Stony Point (approximately 2 mi southwest of the Fermi site) in 2008, and lyngbya has not
been documented at the Fermi site. Overall, it appears that the potential for excessive growth
of lyngbya is related to the amount of light penetration into the water column (a function of water
turbidity), water depth, nutrient availability, and the type of substrate that is present (Bridgeman
and Penamon 2010; LaMP Work Group 2008). Bridgeman and Penamon (2010) found that
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lyngbya in the vicinity of Maumee Bay usually occurred at depths between 6.6 and 9.2 ft.
Nutrient concentrations of nitrate, orthophosphate, and total phosphorus reported from Maumee
Bay (Moorhead et al. 2008) were higher than those reported by the applicant in Lake Erie near
the Fermi site (AECOM 2009a).

A report prepared by Detroit Edison (2012a) documented visual inspections for algae recorded
in ship and dive logs during surveys conducted as part of the Fermi 2 Radiological
Environmental Monitoring Program. Detroit Edison (2012a) also performed microscopic
analyses of algal samples collected near the existing Fermi 2 discharge and the proposed
location for the Fermi 3 discharge in 2011. Information from the logs indicated that no mats or
stands of algae were observed in the vicinity of the Fermi site. The microscopic analyses
confirmed that Lyngbya wollei was not present in samples from the Fermi site.

Quagga Mussel (Dreissena rostriformis bugensis)

The quagga mussel is a nuisance species believed to have been introduced to the United
States through the ballast water discharge of transatlantic shipping vessels. Native to Ukraine,
this species was first discovered in the Great Lakes region in 1989 and has now become well-
established in Lake Erie. It has been reported in Lake Erie near the mouths of Swan and Stony
Creeks (near the Fermi site), and is most likely present in parts of the Detroit River as well.
Very similar to the zebra mussel (described below), the quagga mussel attaches to a wide
variety of living and nonliving things, including intake pipes and structures, causing problems
related to the operation and maintenance of these structures. By filtering phytoplankton and
suspended matter from the water column, the quagga mussel consumes a large portion of the
zooplankton food source, thus affecting the entire food chain. By clarifying the water, the
species augments the natural success of aquatic vegetation and, in turn, alters the entire lake
ecosystem (Benson et al. 2010b).

Round Goby (Neogobius melanostomus)

The round goby is an invasive species abundant throughout the Great Lakes region, with origins
in the Black and Caspian Seas. It is commonly believed that the round goby was introduced to
the Great Lakes through ballast water. First encountered in the vicinity of the St. Clair River in
1990, the round goby has now spread to all of the Great Lakes. The largest populations are
believed to be in Lake Erie and Lake Ontario. This small fish feeds primarily on bivalves
(including zebra mussels), amphipods, small fish, and fish eggs. Thermal tolerance for this
species ranges from 39 to 68°F. Known to compete with other fish for food and consume eggs
and juvenile fish, the round goby is seen as a detriment to the Lake Erie ecosystem

(Fuller et al. 2010a).

The round goby is present in habitats near the Fermi site and is likely present in Swan Creek
and Stony Creek. During aquatic surveys conducted at the Fermi site in 2008 and 2009, a total
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of 22 round gobys were collected along the Lake Erie shoreline near the South Lagoon
(AECOM 2009b). Round gobys were also observed in samples collected during impingement
and entrainment studies during 2008 and 2009; it was estimated that 123 individuals would be
impinged and that more than 1.7 million eggs and larvae would be entrained annually during
normal operations of the water intake (AECOM 2009b).

Sea Lamprey (Petromyzon marinus)

The sea lamprey is a primitive jawless fish originating in the Atlantic Ocean. The sea lamprey is
an invasive species and is larger and far more predacious than the lamprey species that are
native to Lake Erie. During the adult stage, sea lampreys parasitize other fish by attaching to
them with their suckerlike mouth and penetrate the body wall with sharp teeth in order to feed
on body fluids; this often results in the death of the host fish (Great Lakes Fishery

Commission 2000). A single sea lamprey can kill as much as 40 Ib of fish in its lifetime, and it is
estimated that only one in seven fish survive an attack by a sea lamprey (Great Lakes Fishery
Commission 2000). They have a strong advantage over the many species of fish native to Lake
Erie because they have no natural predators in the lake. The sea lamprey has no economic
value, and during its peak abundance, it is estimated that 85 percent of lake trout encountered
that have not been killed by the lamprey will have scarring from their attacks (Great Lakes
Fishery Commission 2000). Sea lampreys were first observed in Lake Erie (Fuller et al. 2010b).
This species typically moves into tributaries to spawn, and many tributaries of Lake Erie are
treated with chemicals, called lampricides, that kill the larval stages of sea lampreys in order to
prevent further expansion of the species. Although Lake Erie and Swan Creek are the only
waterways in the vicinity of the Fermi site where sea lampreys have been found, Stony Creek
and the Detroit River could have individuals present during spawning runs.

Spiny Water Flea (Bythotrephes longimanus)

The spiny water flea is an invasive planktonic crustacean (cladoceran) that is native to Europe
and northern Asia and believed to have arrived in the Great Lakes region via ballast water in the
mid 1980s. Because of a preference for cooler waters, the spiny water flea is more abundant in
the central basin of Lake Erie than in the western basin; however, it can be found throughout the
lake (Berg 1992). There are populations found in inland lakes of the Great Lakes region, and it
is presumed that the spiny water flea could also occur in tributaries of Lake Erie, such as Swan
Creek, Stony Creek, and the Detroit River as well.

This is a large plankton species, about 0.5 in. long, that has a very high reproductive rate. The
spiny water flea consumes small zooplankton, such as small cladocerans, copepods, and
rotifers, and it is feared that the introduction of this species could result in changes to the
zooplankton community structure in affected lakes. The spiny water flea also competes with
juvenile fish, since they share many similar food sources, such as zooplankton, fish larvae, and
eggs. This species is not an attractive prey to the native inhabitants of Lake Erie because of the
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sharp spines located on its tail. Itis assumed that there will be few deterrents to the success of
its rapidly growing population (Liebig and Benson 2010).

Tubenose Goby (Proterorhinus semilunaris)

The tubenose goby is a small fish that was introduced into the St. Clair River, in Michigan, in
1990, and probably originated in ballast water discharged from a foreign tanker that took on
water somewhere in the Black Sea (Jude et al. 1992). This species is believed to be
established, but rare in the St. Clair River and in Lake St. Clair, in Michigan (Fuller et al. 2012).
Since establishment, the distribution of the species has expanded and it now also occurs in the
Detroit River and the western basin of Lake Erie (Kocovsky et al. 2011). This species was also
found to be present in Swan Creek in 2001, within approximately 2.5 mi of Lake Erie and the
Fermi site (Fuller et al. 2012).

In the western basin of Lake Erie, maximum densities of tubenose gobies occurred in sheltered
areas with abundant growth of aquatic vegetation, which also is the preferred habitat for the
native northern Black Sea populations (Kocovsky et al. 2011). Tubenose gobies were generally
absent from sampled areas of the western basin that were dominated by cobble, along
windswept shores, or that lacked vegetation (Kocovsky et al. 2011). The diet of tubenose
gobies in the western basin consisted almost exclusively of invertebrates, especially midge
larvae and amphipods, suggesting that it may compete for food with other bottom-dwelling
fishes, such as darters (Etheostoma spp. and Percina sp.), madtoms (Noturus spp.), and
sculpins (Cottus spp.), and could displace some of these native species (Kocovsky et al. 2011).

Zebra Mussel (Dreissena polymorpha)

The zebra mussel is considered a nuisance species throughout the entire Great Lakes region
and is known to inhabit the western basin of Lake Erie, near the Fermi site. Zebra mussels
have been reported in Swan Creek, Stony Creek, and the Detroit River. Originally found
primarily in Russia, it is believed that this species was transported to the Great Lakes region in
the ballast water of a transatlantic freighter in 1988. Since that time, it has spread to more than
100 lakes and several major river systems, including the Mississippi River (USGS 2008).

Zebra mussels are very successful invaders because they live and feed in many different
aquatic habitats, breed prolifically, and have both a planktonic larval stage and an attached
adult stage. Adult zebra mussels attach to a wide variety of living and nonliving things, from
boats, docks, piers, and water intake pipes to plants and even slow-moving animals. They can
also attach to each other, creating dense blankets of mussels up to 1-ft thick. In 1989, the city
of Monroe lost its water supply for 3 days when large amounts of zebra mussels clogged the
city’s water intake pipeline. The FWS estimates the economic impact of zebra mussels to be in
the billions of dollars (over the next 10 years) in the Great Lakes region alone (USGS 2008).
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In addition to the economic damage caused by this species, the invasion of the Great Lakes and
other areas by this species has had important ecological effects. As identified in previous
sections, zebra mussels have contributed to the decline of native freshwater mussels by
competing for food and space and by preventing burrowing and other activities when they attach
to the shells of freshwater mussels. In addition, the collective water-filtering ability of quagga
and zebra mussels is believed to have had lakewide effects on nutrient levels, the abundance
and composition of phytoplankton and zooplankton communities, and water clarity, resulting in
large-scale ecological changes (USGS 2008).

2.4.2.4 Important Aquatic Species and Habitats — Transmission Lines

As identified in Section 2.4.2.2, aquatic habitats within or adjacent to the new transmission line
corridor include several small streams and numerous small drainage ditches. The new
transmission line corridor does not cross any lakes, ponds, or reservoirs. Stony Creek, which is
located in the developed eastern portion of the assumed route, is the largest stream crossed by
the transmission line route and is discussed in Section 2.4.2.1.

There are no known commercial fisheries occurring within surface water habitats that occur
within the proposed transmission line corridor. While some species that support fisheries
(e.g., largemouth or smallmouth bass, bluegill, or yellow perch) could be present in these
habitats in low numbers, there are no important commercial or recreational fisheries present
within the assumed 300-ft-wide ROW because of the small sizes of the drainages present.

Federally and State-listed species that have a potential to occur along the new transmission line
route, on the basis of county-level records for Monroe, Wayne, and Washtenaw Counties, are
identified in Table 2-16. The majority of the transmission line route falls within the Ottawa-Stony
Watershed (Hydrologic Unit Code 04100001). However, it is not known whether suitable habitat
or populations of species identified in Table 2-16 occur in portions of the drainage that would be
crossed by the proposed transmission route. The MDEQ and/or USACE may require surveys of
the proposed transmission line corridor to evaluate the presence of important species and
habitat.

2.4.2,5 Aquatic Monitoring

No formal monitoring of the aquatic environment on the Fermi site has been conducted or is
planned. The current NPDES permit for the Fermi site does not require monitoring of aquatic
ecological resources, and there are no requirements in the license for Fermi 2 to conduct
monitoring of aquatic resources, including specific aquatic ecological monitoring of the algal
community, benthic invertebrates, or fish.
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2.5 Socioeconomics

This section describes the socioeconomic baseline of the regional and local area around the
Fermi plant site. The proposed Fermi 3 would be built at the site of the existing Fermi 1 and 2
that are owned and operated by Detroit Edison, located in Monroe County, Michigan, on the
shore of Lake Erie. Section 2.5.1 describes the regional and local population, and Section 2.5.2
describes community characteristics of the population.

The review team considered the regional area to be the area within a 50-mi radius of Fermi 3,
including portions of the metropolitan statistical areas that encompass the Cities of Detroit and
Toledo and their surrounding metropolitan areas. Within a 50-mi radius of Fermi 3 are all or a
portion of eight counties in Michigan (Jackson, Lenawee, Livingston, Macomb, Monroe,
Oakland, Washtenaw, and Wayne); eight counties in Ohio (Erie, Fulton, Henry, Lucas, Ottawa,
Sandusky, Seneca, and Wood); and three Canadian census divisions (Essex, Chatham-Kent,
and Lamberton). The 2000 and 2010 Census populations of counties and selected
municipalities located within or partially within the 50-mi radius are shown in Table 2-17.®

Also within a 50-mi radius of Fermi 3 are the Cities of Detroit and Toledo and portions of their
surrounding metropolitan statistical areas. The City of Detroit is part of the Detroit-Warren-
Livonia Metropolitan Statistical Area (MSA), which encompasses 10 principal cities over a six-
county area. The City of Toledo is part of an MSA that includes Lucas, Fulton, Ottawa, and
Wood Counties. The 2000 and 2010 Census populations of the Detroit-Warren-Livonia MSA
and the Toledo MSA are shown in Table 2-18.

The review team expects most socioeconomic impacts to occur within a local area where most
of the building and operations workforces for Fermi 3 are expected to reside. This local area
would be Monroe and Wayne Counties in Michigan and Lucas County in Ohio, which the review
team considers the economic impact area. The review team expects community services there
to receive the majority of any benefits and stresses associated with building, maintenance, and
operation of Fermi 3.

Table 2-19 shows the county of residence for the 2008 Detroit Edison workforce at the Fermi
site. Approximately 57.5 percent of the plant’s workforce resides in Monroe County, Michigan,
where the plant is located. Approximately 23.1 percent reside within the Detroit-Warren-Livonia
MSA, principally in Wayne County (19.0 percent of the workforce). Approximately 12.9 percent
reside within the Toledo MSA, principally in Lucas County (10.7 percent of the workforce). The
remaining 6.5 percent of the workers is distributed across 13 other counties in Michigan, Ohio,

(a) This section has been updated for the Final EIS to include the results of the mandated U.S. decadal
census for 2010 for the data sets that have been released by the U.S. Census Bureau as of May
2012. For the data sets that have not yet been released, the review team has presented the results
of the five-year estimates from the American Community Survey (i.e., 2006—2010).
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Table 2-17. Total Population of U.S. Counties and Municipalities and Canadian Census
Divisions within or Partially within a 50-mi Radius of the Fermi Site in 2000

and 2010
Change in
Population
County or Municipality 2000 2010 (percent)
Michigan
Jackson County 158,422 160,248 1.2
Lenawee County 98,890 99,892 1.0
Livingston County 156,951 180,967 15.3
Macomb County 788,149 840,978 6.7
Monroe County® 145,945 152,021 4.2
City of Monroe 22,076 20,733 -6.1
Oakland County 1,194,156 1,202,362 0.7
Washtenaw County 322,895 344,791 6.8
Wayne County® 2,061,162 1,820,584 -11.7
City of Detroit 951,270 713,777 -25.0
Ohio
Erie County 79,551 77,079 -3.1
Fulton County 42,084 42,698 1.5
Henry County 29,210 28,215 -3.4
Lucas County® 455,054 441,815 29
City of Toledo 313,619 287,208 -8.4
Ottawa County 40,985 41,428 1.1
Sandusky County 61,792 60,944 -14
Seneca County 58,683 56,745 -3.3
Wood County 121,065 125,488 3.7
Ontario, Canada®®
Essex City 374,9759 388,782 3.7
City of Windsor 209,218 319,246 52.6
City of Chatham-Kent 107,709 104,075 -34

Sources: USCB 2000a, b, 2010a, b, c; Statistics Canada 2007, 2011a, b, c
Counties that make up the three-county economic impact area.
Canadian census divisions are counties or other legislated areas that are identified by provinces for
the planning or provision of community services. Population data from 2000 and 2010 for Canadian
census divisions are unavailable. Canadian 2001 and 2011 Census data are provided instead.

The 50-mi radius around Fermi 3 encompasses a small portion of Lamberton County in Ontario;
however, because of the small amount of land impacted, population statistics for Lamberton County
have not been included in the analysis of the 50-mi radius area.

(a)
(b)

(©)

(d)
()

2001 data.
2011 data.
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Table 2-18. Total Population of Detroit-Warren-Livonia MSA and Toledo MSA in 2000

and 2010
Change in
2000 2010 Population
Metropolitan Statistical Area (percent)
Detroit-Warren-Livonia® 4,452 557 4,296,250 -35
Toledo® 659,188 651,429 -1.2

Source: USCB 2008, 2010d

(a) The Detroit-Warren-Livonia MSA encompasses the principal cities of Detroit, Warren, Livonia, Dearborn,
Troy, Farmington Hills, Southfield, Pontiac, Taylor, and Novi. It encompasses Wayne, Lapeer,
Livingston, Macomb, Oakland, and St. Clair Counties.

(b) The Toledo MSA encompasses the principal city of Toledo and Lucas, Fulton, Ottawa, and Wood
Counties.

and Ontario. No more than 23 employees (3.2 percent of the total workforce) reside in any one
county outside Monroe, Wayne, and Lucas Counties. Current employees at the Fermi site
represent less than 1 percent of the total population in any of the counties or locations where
these employees reside.

The review team determined that, on the basis of the analysis of the residential distribution of
the Fermi site workforce, the economic impact area for analysis of the construction and
operation of Fermi 3 would include Monroe and Wayne Counties in Michigan and Lucas County
in Ohio. These three counties are where more than 87 percent of the current Fermi site
workforce resides; therefore, the review team expects that most of the building and operations
workforces for Fermi 3 would similarly reside in these three counties. Given the commute
distance beyond this three-county area and the residential distribution pattern of the current
Fermi site workforce, the review team expects few in-migrating workers to choose to reside
outside these three counties, and the impact on any one community is not likely to be
noticeable. The review team expects workers already residing in the 50-mi region will have no
marginal impact on their communities due to Fermi 3 building or operations.

The scope of the review of demographic and community characteristics is guided by the
magnitude and nature of the expected impacts that may result from the building, maintenance,
and operation of Fermi 3.

2.5.1 Demographics

This section provides population data within a 50-mi radius of Fermi 3 for two major groups:
residents, who live permanently in the area, and transients, who may temporarily work or visit in
the area but have a permanent residence elsewhere. Population data for residents are based
on the 2000 and 2010 U.S. Census and the 2001 and 2011 Canada Census. Transient
populations are not fully characterized by the U.S. Census Bureau (USCB), which generally
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Table 2-19. Distribution of Fermi Site Employees in 2008 by County of Residence

Workforce in Percent of Workforce Percent of 2010

County 2008 by County Cumulative  County Population®
Monroe 418 57.5 57.5 0.3
Wayne 138 19.0 76.5 <0.1
Lucas 78 10.7 87.2 <0.1
Economic Impact Area 634 87.2 0.03
Washtenaw 23 3.2 90.4 <01
Oakland 21 2.9 93.3 <0.1
Lenawee 10 14 94.7 <0.1
Wood 8 1.1 95.8 <0.1
Macomb 6 0.8 96.6 <01
Ottawa 6 0.8 97.4 <0.1
Sandusky 3 0.4 97.8 <01
Livingston 2 0.3 98.1 <0.1
Fulton 2 0.3 98.4 <0.1
Windsor (Ontario) 2 0.3 98.7 <01
Jackson 1 0.1 98.8 <0.1
Branch® 1 0.1 98.9 <0.1
Berrien® 1 0.1 99.0 <0.1
Saint Clair® 1 0.1 99.1 <0.1
Van Buren® 1 0.1 99.2 <0.1
Presque Isle® 1 0.1 99.3 <0.1
Erie 1 0.1 994 <0.1
Seneca 1 0.1 99.5 <01
Stark® 1 0.1 99.6 <0.1
Clare 1 0.1 99.7 <0.1
Total 727

Source: Detroit Edison 2008a
(a) County population data were from USCB 2010a, b; Statistics Canada 2011a.
(b) Outside the 50-mi radius around Fermi 3.

documents only resident populations. Therefore, the transient population within a 50-mi radius
of Fermi 3 is estimated as described in Section 2.5.1.2. Regional population projections in
10-year increments are provided through 2060 for the combined resident and transient
populations within a 50-mi radius.

Data on the resident population, population change, and selected demographic characteristics
also are provided for the local population (i.e., the population within the three-county economic
impact area, including Monroe and Wayne Counties, Michigan, and Lucas County, Ohio).
Included in this section is information on migrant workers (i.e., workers who reside in an area for
a period of time to work and then leave after their jobs are done).
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2.5.1.1 Resident Population

The following resident population data is based in part on the sector analysis performed in the
FSAR for the Fermi 3 COL application (Detroit Edison 2012b). Following the discussion of the
sector analysis, resident population is provided at a county level based on U.S. Census Bureau
data.

Data for the resident population within a 50-mi radius of Fermi 3 were estimated by Detroit
Edison using LandView® 6 software, developed by the USCB in collaboration with other Federal
agencies as a tool to estimate 2000 Census populations at prescribed distances within a
specific geographic area. Detroit Edison used ArcGIS software, which can estimate the
percentage of a population within a specified geographic area, to estimate the population in
Canada.

On the basis of 2000 Census data, approximately 5.4 million persons reside within a
50-mi radius of Fermi 3. Table 2-20 provides the 2000 population as distributed among 10-mi
circular segments within a 50-mi radius.

Table 2-20. Resident Population within a 50-mi Radius of Fermi 3 in 2000

0-10 mi 10-20 mi 20-30 mi 30-40 mi 40-50 mi 1-50 mi

89,198 336,170 1,725,503 1,939,797 1,287,597 5,378,266

Source: Detroit Edison 2011a

Figure 2-15 shows the distribution of this population in further detail, as each 10-mi circular
segment within a 50-mi radius is subdivided into sectors to show the population distribution by
radial direction.

The largest population center within a 50-mi radius of Fermi 3 is the portion of the Detroit-
Warren-Livonia MSA within the 50-mi radius. This MSA had a population of more than 4 million
persons in 2000. The Detroit-Warren-Livonia MSA encompasses 10 principal cities over a six-
county area, the core of which is the City of Detroit, which is located approximately 30 mi
northeast of the Fermi site. Toledo, which is approximately 24 mi southwest of the Fermi site,
is part of an MSA that includes Lucas, Fulton, Ottawa, and Wood Counties, portions of

which are within a 50-mi radius of the site. In 2000, the population of the Toledo MSA was
659,188 persons. To the northeast, approximately 251,563 persons in Canada are within a
50-mi radius of Fermi 3.

An estimated 89,198 permanent residents are located within the emergency evacuation zone,
which lies within a 10-mi radius around Fermi 3. The City of Monroe accounts for a large
portion of this population. It is the largest city within a 10-mi radius of Fermi 3, with a population
of 22,076 persons in 2000. Other population centers (and their corresponding 2000 Census
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Figure 2-15. Resident Population Distribution in 2000 Located 0 to 50 mi
from Fermi 3 as Shown by Segmented Concentric Circles
(Detroit Edison 2011a)
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populations) within the 10-mi radius include Woodland Beach (2179 persons), Carleton

(2561 persons), Detroit Beach (2289 persons), Flat Rock (8488 persons), Gibraltar

(4264 persons), Rockwood (4726 persons), and Stony Point (1175 persons). Much of the
surrounding land use beyond the population centers is agricultural. Open water also accounts
for a large portion of the area within the emergency evacuation zone because of the presence of
Lake Erie directly east of the Fermi site.

Tables 2-21 and 2-22 present the historic and projected populations for Monroe, Wayne, and
Lucas Counties compared with the respective State totals. In addition to the 1990, 2000, and
2010 Census populations, the USCB provides Statewide population projections. Projections at
the county level are provided by SEMCOG for Monroe and Wayne Counties, Michigan, and by
the Ohio Department of Development for Lucas County, Ohio.

Monroe County has 24 municipal jurisdictions, including 15 townships, 4 cities, and 5 villages.
The county had modest growth between the 1990 and 2010 Census, and the population is
expected to continue to grow through 2030, although at a slower rate than has occurred
historically (SEMCOG 2008a). Most of the population growth has occurred around the City of
Monroe, along the northern boundary toward Detroit and along the southern boundary toward
Toledo (Monroe County Planning Department and Commission 2010). Wayne County has

38 municipal jurisdictions. The population in Wayne County has declined between the 1990 and

Table 2-21. Historic and Projected Population Change in Monroe and Wayne Counties,
Michigan, 1990-2030

Michigan
Monroe County Wayne County State of Michigan
Average Average Average
Annual Annual Annual
Growth Growth Growth
Year Population (percent) Population (percent) Population (percent)
1990 133,600 @ 2,111,687 - 9,295,297 -
2000 145,945 0.9 2,061,162 -0.2 9,938,492 0.7
2010 152,021 0.4 1,820,584 -1.2 9,883,640 <-0.1
2020 projected 159,461 0.5 1,812,593 <-0.1 10,695,993 0.8
2030 projected 167,588 0.5 1,824,113 0.1 10,694,172 0.0

Sources: Monroe and Wayne Counties 2020 and 2030 projections are provided by SEMCOG (2008a). 1990, 2000,

and 2010 data for all areas are from the 1990, 2000, and 2010 Census of Population and Housing (USCB 19903,

2000a, 2010a). State projections for 2020 and 2030 are also provided by the USCB via its 2004 Interim Projections

(USCB 2004).

(a) — = The average annual growth rate was calculated from 1990 through 2030 and is not presented for 1990 or
any years prior to 1990.
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Table 2-22. Historic and Projected Population Change in Lucas County, Ohio, 1990-2030

Lucas County State of Ohio
Average Annual Average Annual
Year Population Growth (percent) Population Growth (percent)
1990 462,361 @ 10,847,115 -
2000 455,054 -0.2 11,353,140 0.5
2010 441,815 -0.4 11,536,504 0.2
2020 projected 434,650 -0.2 11,644,058 0.1
2030 projected 417,870 -04 11,550,528 -0.1

Sources: For Lucas County, projections are provided by the Ohio Department of Development (2003). 1990 and

2000 data for all areas are from the 1990, 2000, and 2010 Census of Population and Housing (USCB 1990b,

2000b, 2012b). State projections for 2020 and 2030 are also provided by the USCB via its 2004 Interim

Projections (USCB 2004).

(a) — = The average annual growth rate was calculated from 1990 through 2030 and is not presented for 1990 or
any years prior to 1990.

2010 Census and is expected to continue to decline through 2020. Some of the population loss
in Wayne County has been due to residents moving out of the City of Detroit into suburban
communities in adjoining counties. However, SEMCOG forecasts modest growth in Wayne
County between 2020 and 2030 (SEMCOG 2008a).

Lucas County has nine municipal jurisdictions, including three townships, three cities, and three
villages. The county has experienced, and is projected to continue to experience, modest
population loss through 2030 (Ohio Department of Development 2003).

Tables 2-23 and 2-24 present selected demographic characteristics for the resident population
within Monroe, Wayne, and Lucas Counties.

2.5.1.2 Transient Population

Transient populations include people who do not reside permanently in the area but work in or
visit schools, hospitals and nursing homes, correctional facilities, hotels and motels, and
recreational areas or special events on a temporary basis. The transient population within a
50-mi radius of Fermi 3 was estimated by Detroit Edison on the basis of data on the following
groups:

o workers who live permanently outside of the 50-mi radius and commute to a worksite within
the 50-mi radius, an assumption based on 2000 Census commuter data for each county

¢ visitors who live outside of the 50-mi radius and travel to destinations within the 50-mi radius
(e.g., campers, users of recreational facilities), an assumption based on 2000 Census data
on recreational, seasonal, and occasional housing units
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Table 2-23. Selected Demographic Characteristics of the Resident Population in Monroe and

Wayne Counties, Michigan

Monroe Wayne State of
Demographic Characteristic County County Michigan United States

Population Density

Population, 2010 152,021 1,820,584 9,883,640 308,745,538

Land area (square miles) 551 614 56,804 3,537,438

Population per square mile, 2010 276 2965 174 87
Ethnic Composition, 2010 (percent of total)

Caucasians 94.4 52.3 78.9 72.4

African-American 24 41.3 14.3 12.8

Hispanic 26 4.9 4.0 15.1

Other®® 1.0 2.8 3.0 5.6

Two or more races 1.2 1.5 1.5 1.6
Income Characteristics, 2010

Median household income $55,366 $42,241 $48,432 $51,914

Persons below poverty (percent of total) 9.0 21.4 14.8 13.8

Sources: USCB 2000a, 2009, 2010c, e, f, g

(a) Includes American Indian and Alaska Native persons, Asian persons, and Native Hawaiian and Other Pacific

Islanders.

Table 2-24. Selected Demographic Characteristics of the Resident Population in Lucas

County, Ohio
Demographic Characteristic Lucas County  State of Ohio  United States

Population Density

Population, 2010 441,815 11,485,910 308,745,538

Land area 340 40,948 3,637,438

Population per square mile, 2010 1300 277 87
Ethnic Composition, 2010 (percent of total)

Caucasians 74.0 82.7 72.4

African-American 19.0 12.2 12.6

Hispanic 6.1 3.1 16.3

Other®® 3.8 3.0 12.1

Two or more races 3.1 2.1 2.9
Income Characteristics, 2010

Median household income $42,072 $47,358 $51,914

Persons below poverty (percent) 18.0 14.2 13.8

Sources: USCB 2000b, 2009, 2010c, €, f, g

(a) Includes American Indian and Alaska Native persons, Asian persons, and Native Hawaiian and Other Pacific

Islanders.
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¢ residents of special facilities (correctional facilities, college dormitories, nursing homes,
hospitals, religious group quarters, and others).

Detroit Edison estimated the transient population for the FSAR by using LandView® 6 software
based on the 2000 Census population. Table 2-25 provides the estimated total transient
population within a 50-mi radius of Fermi 3. An estimated 200,656 transient persons lived or
visited within a 50-mi radius of Fermi 3 as of the 2000 Census.

Table 2-25. Transient Population within a 50-mi Radius of Fermi 3 in 2000

0-10 mi® 10-20 mi 20-30 mi 30-40 mi 40-50 mi 1-50 mi
17,538 10,906 44,433 70,601 57,178 200,656

Source: Detroit Edison 2011a
(a) Transient population within the emergency evacuation zone (e.g., 0—10 mi radius) was derived from KLD
Associates, Inc. 2008.

2.5.1.3 Regional Population Projections

Table 2-26 shows the population growth projections for the region in 2020 and for four
subsequent decades through the year 2060 by 10-mi increments. Detroit Edison based these
projections on the average annual growth rate between the 1990 Census population and the
estimated 2005 population of each of the counties within the region and the average annual
growth rate for populations in the Canadian census subdivisions between the Canadian 1996
Census and 2006 Census. Average annual growth rates were applied to the 2000

(United States) and 2001 (Canada) resident census population and the estimated transient
population to project the growth through 2060. These growth rates were weighted by the
applicant for the percentage of the county population within each 10-mi segment around
Fermi 3. The review team reviewed the growth rates and concurred with this approach.

2.5.1.4  Agricultural, Seasonal, and Migrant Labor

Agricultural, seasonal, or migrant labor within Monroe, Wayne, and Lucas Counties includes:
¢ Contract labor employed during outages at Fermi 2 and

¢ Migrant labor on farms in Monroe, Wayne, and Lucas Counties.
During Fermi 2 scheduled refueling outages, contract labor is hired by Detroit Edison to carry
out fuel reloading activities, equipment maintenance, and other projects associated with the

outage. Detroit Edison employs approximately 1200 to 1500 workers for 30 days during every
refueling outage, which occurs every 18 months for Fermi 2.
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Table 2-26. Resident and Transient Population Projections within a 50-mi Radius of Fermi 3 by
10-mi Increments, 2000-2060

Distance

Year 0-10 mi 10-20 mi 20-30 mi 30-40 mi 40-50 mi Total

2000 106,736 347,077 1,769,937 2,010,398 1,344,775 5,578,923
2008 112,665 348,369 1,791,988 2,081,615 1,449,117 5,783,754
2020 123,378 351,302 1,831,686 2,198,894 1,624,796 6,130,056
2030 133,239 354,711