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Abstract 1 

This environmental impact statement (EIS) has been prepared in response to an application 2 
submitted to the U.S. Nuclear Regulatory Commission (NRC) by Detroit Edison for a 3 
construction permit and operating license (combined license, or COL).  The proposed actions 4 
related to the Detroit Edison application are (1) NRC issuance of a COL for a new power reactor 5 
unit at the Detroit Edison Enrico Fermi Atomic Power Plant (Fermi) site in Monroe County, 6 
Michigan, and (2) U.S. Army Corps of Engineers (USACE) permit action to perform certain 7 
construction activities on the site.  The USACE is participating with the NRC in preparing this 8 
EIS as a cooperating agency and participates collaboratively on the review team. 9 

This EIS includes the NRC staff’s analysis that considers and weighs the environmental impacts 10 
of constructing and operating a new nuclear unit at the Fermi site and at alternative sites, and 11 
mitigation measures available for reducing or avoiding adverse impacts.  Based on its analysis, 12 
the staff determined that there are no environmentally preferable or obviously superior sites. 13 

The EIS includes the evaluation of the proposed action’s impacts on waters of the United States 14 
pursuant to Section 404 of the Clean Water Act and Section 10 of the Rivers and Harbors 15 
Appropriations Act of 1899.  The USACE will base its evaluation of Detroit Edison’s permit 16 
application, after public notice,  on the requirements of USACE regulations, the Clean Water Act 17 
Section 404(b)(1) Guidelines, and the USACE public interest review process. 18 

After considering the environmental aspects of the proposed action, the staff’s preliminary 19 
recommendation to the Commission is that the COL be issued as proposed.  This 20 
recommendation is based on (1) the application, including the Environmental Report (ER) 21 
submitted by Detroit Edison; (2) consultation with Federal, State, Tribal, and local agencies; 22 
(3) the staff’s independent review; (4) the staff’s consideration of comments related to the 23 
environmental review that were received during the public scoping process; and (5) the 24 
assessments summarized in this EIS, including the potential mitigation measures identified in 25 
the ER and this EIS.  The USACE permit decision would be made following issuance of the 26 
final EIS. 27 
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Executive Summary 1 

By letter dated September 18, 2008, the U.S. Nuclear Regulatory Commission (NRC or the 2 
Commission) received an application from Detroit Edison Company (Detroit Edison) for a 3 
combined license (COL) for a new power reactor unit, the Enrico Fermi Unit 3 (Fermi 3), at the 4 
Detroit Edison Enrico Fermi Atomic Power Plant (Fermi) site in Monroe County, Michigan.  5 

The proposed actions related to the Fermi 3 application are (1) NRC issuance of COLs for 6 
construction and operation of a new nuclear unit at the Fermi site and (2) U.S. Army Corps of 7 
Engineers (USACE) permit action pursuant to Section 404 of the Federal Water Pollution 8 
Control Act, as amended (33 USC 1251, et seq.) (Clean Water Act), and Section 10 of the 9 
Rivers and Harbors Appropriation Act of 1899 (33 USC 403 et seq.) (Rivers and Harbors Act of 10 
1899) to perform certain construction activities as appropriate to the USACE scope of analysis 11 
on the site.  The USACE is participating with the NRC in preparing this environmental impact 12 
statement (EIS) as a cooperating agency and participates collaboratively on the review team.  13 
The reactor specified in the application is an Economic Simplified Boiling Water Reactor 14 
(ESBWR) designed by GE-Hitachi Nuclear Energy Americas, LLC (GEH). 15 

Section 102 of the National Environmental Policy Act of 1969, as amended (NEPA) 16 
(42 USC 4321 et seq.), directs that an EIS be prepared for major Federal actions that 17 
significantly affect the quality of the human environment.  The NRC has implemented 18 
Section 102 of NEPA in Title 10 of the Code of Federal Regulations (CFR), Part 51.  Further, in 19 
10 CFR 51.20, the NRC has determined that the issuance of a COL under 10 CFR Part 52 is an 20 
action that requires an EIS.   21 

The purpose of Detroit Edison’s requested NRC action – issuance of the COL – is to obtain a 22 
license to construct and operate a new nuclear unit.  This license is necessary but not sufficient 23 
for construction and operation of the unit.  A COL applicant must obtain and maintain the 24 
necessary permits from other Federal, State, Tribal, and local agencies and permitting 25 
authorities.  Therefore, the purpose of the NRC’s environmental review of the Detroit Edison 26 
application is to determine if a new nuclear power plant of the proposed design can be 27 
constructed and operated at the Fermi site without unacceptable adverse impacts on the human 28 
environment.  The objective of Detroit Edison’s anticipated request for USACE action would be 29 
to obtain a decision on a permit application proposing structures and/or work in, over, or under 30 
navigable waters and/or the discharge of dredged or fill material into waters of the  United 31 
States, including jurisdictional wetlands.  Upon acceptance of the Detroit Edison application, the 32 
NRC began the environmental review process described in 10 CFR Part 51 by publishing in the 33 
Federal Register (FR) a Notice of Intent (73 FR 75142) to prepare an EIS and conduct scoping.  34 
On January 14, 2009, the NRC held two scoping meetings in Monroe, Michigan, to obtain public 35 
input on the scope of the environmental review.  To gather information and to become familiar 36 
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with the sites and their environs, the NRC and its contractors, Argonne National Laboratory, 1 
Energy Research, Inc., and Ecology and Environment, Inc., visited the Fermi site in February 2 
2009 and the four alternative sites, Belle River/St. Clair, Greenwood Energy Center, and two 3 
greenfield sites (Petersburg and South Britton sites) in January 2009.  4 

During the Fermi site visit, the NRC staff, its contractors, and the USACE staff met with Detroit 5 
Edison staff, public officials, and the public.  The NRC staff reviewed the comments received 6 
during the scoping process and contacted Federal, State, Tribal, regional, and local agencies to 7 
solicit comments.  Included in this EIS are (1) the results of the review team’s analyses, which 8 
consider and weigh the environmental effects of the proposed action (i.e., issuance of the COL) 9 
and of building and operating a new nuclear unit at the Fermi site; (2) mitigation measures for 10 
reducing or avoiding adverse effects; (3) the environmental impacts of alternatives to the 11 
proposed action; and (4) the staff’s recommendation regarding the proposed action.  12 

To guide its assessment of the environmental impacts of a proposed action or alternative 13 
actions, the NRC has established a standard of significance for impacts based on Council on 14 
Environmental Quality guidance (40 CFR 1508.27).  Table B-1 of 10 CFR Part 51, Subpart A, 15 
Appendix B, provides the following definitions of the three significance levels – SMALL, 16 
MODERATE, and LARGE: 17 

SMALL – Environmental effects are not detectable or are so minor that they will 18 
neither destabilize nor noticeably alter any important attribute of the resource. 19 

MODERATE – Environmental effects are sufficient to alter noticeably, but not to 20 
destabilize, important attributes of the resource. 21 

LARGE – Environmental effects are clearly noticeable and are sufficient to 22 
destabilize important attributes of the resource. 23 

Mitigation measures were considered for each resource category and are discussed in the 24 
appropriate sections of the EIS. 25 

In preparing this EIS, the NRC staff and USACE staff reviewed the application, including the 26 
Environmental Report (ER) submitted by Detroit Edison; consulted with Federal, State, Tribal, 27 
and local agencies; and followed the guidance set forth in NUREG-1555, Environmental 28 
Standard Review Plan.  In addition, the NRC staff considered the public comments related to 29 
the environmental review received during the scoping process.  Comments within the scope of 30 
the environmental review are included in Appendix D of this EIS. 31 

The NRC staff’s preliminary recommendation to the Commission related to the environmental 32 
aspects of the proposed action is that the COL be issued as requested.  This recommendation 33 
is based on (1) the application, including the ER submitted by Detroit Edison; (2) consultation 34 
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with other Federal, State, Tribal, and local agencies; (3) the staff’s independent review; (4) the 1 
staff’s consideration of public comments related to the environmental review that were received 2 
during the scoping process; and (5) the assessments summarized in this EIS, including the 3 
potential mitigation measures identified in the ER and this EIS.  The USACE will base its 4 
evaluation of Detroit Edison’s permit application, when received and after public notice, on the 5 
requirements of USACE regulations, the Clean Water Act Section 404(b)(1) Guidelines, and the 6 
USACE public interest review process.  The USACE’s permit decision will be based, in part, on 7 
this EIS and will be made after issuance of the final EIS. 8 

A 75-day comment period will begin on the date of publication of the U.S. Environmental 9 
Protection Agency Notice of Availability of the draft EIS that was filed by the NRC and USACE 10 
to allow members of the public to comment on the results of the NRC and USACE staffs’ review.  11 
During this period, the NRC staff will conduct a public meeting near the Fermi site to describe 12 
the results of the environmental review, provide members of the public with information to assist 13 
them in formulating comments on this EIS, respond to questions, and accept public comment.  14 
After the comment period, the review team will consider and disposition all the comments 15 
received.  These comments and staff responses will be included in the final EIS. 16 

The NRC staff’s evaluation of the site safety and emergency preparedness aspects of the 17 
proposed action will be addressed in the NRC’s Safety Evaluation Report anticipated to be 18 
published in the future. 19 
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Abbreviations/Acronyms 1 

χ/Q dispersion values 2 
°F degree(s) Fahrenheit 3 
 4 
ABWR advanced boiling water reactor 5 
ac acre(s)  6 
AC alternating current 7 
ACHP Advisory Council on Historic Preservation 8 
ADAMS Agencywide Documents Access and Management System 9 
ADG ancillary diesel generator 10 
ADT average daily traffic 11 
AEC Atomic Energy Commission 12 
AHS Auxiliary Heat Sink 13 
ALARA as low as reasonably achievable 14 
ANSI American National Standards Institute 15 
APE area of potential effects 16 
AQCR Air Quality Control Region 17 
Argonne Argonne National Laboratory 18 
AST aboveground storage tank 19 
AWEA American Wind Energy Association 20 
 21 
BA Biological Assessment 22 
BACT Best Available Control Technology 23 
BEA Bureau of Economic Analysis (U.S. Department of Commerce) 24 
BEIR Biological Effects of Ionizing Radiation 25 
BGEPA Bald and Golden Eagle Protection Act of 1940 26 
BIA Bureau of Indian Affairs 27 
BiMAC basemat internal melt arrest and coolability 28 
BMP best management practice 29 
Bq Becquerel 30 
Bq/MTU Becquerel per metric ton uranium 31 
Btu British thermal unit(s) 32 
BWR boiling water reactor 33 
 34 
CAA Clean Air Act  35 
CAES compressed air energy storage 36 
CAIR Clean Air Interstate Rule 37 
CCR coal combustion residuals 38 
CCRG Commonwealth Cultural Resources Group, Inc. 39 
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CCS carbon capture and sequestering/sequestration 1 
CDC Centers for Disease Control and Prevention 2 
CDF core damage frequency 3 
CEQ Council on Environmental Quality  4 
CER Capital Expenditure and Recovery 5 
CFR Code of Federal Regulations 6 
cfs cubic feet per second 7 
cfu colony forming units 8 
CH4 methane 9 
CHP combined heat and power 10 
Ci curie(s)  11 
CIRC Circulating Water System  12 
CIS containment isolation system 13 
CN Canadian National 14 
CNF Capacity Need Forum (MPSC) 15 
CO carbon monoxide 16 
CO2 carbon dioxide 17 
CO2-e carbon dioxide-equivalent 18 
COL combined construction permit and operating license 19 
CSAPR Cross-State Air Pollution Rate 20 
CSP concentrated solar power 21 
CSX CSX Transportation 22 
CT combustion turbine 23 
CWA Clean Water Act 24 
CWIS Cooling Water Intake Structure 25 
CZMA Coastal Zone Management Act 26 
 27 
DA Department of the Army 28 
dB decibel 29 
dBA A-weighted decibel 30 
DBA design-basis accident 31 
dbh diameter at breast height 32 
DC direct current 33 
DCD Design Control Document  34 
DDT dichlorodiphenyltrichloroethane 35 
Detroit Edison Detroit Edison Company 36 
DNL equivalent continuous sound level 37 
DNR Designated Network Resource 38 
DOC U.S. Department of Commerce 39 
DOD U.S. Department of Defense 40 
DOE U.S. Department of Energy 41 
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DOT Department of Transportation 1 
D/Q deposition factor 2 
DRIWR Detroit River International Wildlife Refuge 3 
DSM demand-side management 4 
DTW Detroit Metropolitan Wayne County Airport 5 
DWSD Detroit Water and Sewerage Department 6 
 7 
E&E Ecology and Environment, Inc. 8 
EAB Exclusion Area Boundary 9 
EERE U.S. Department of Energy Office of Energy Efficiency and Renewable Energy  10 
EGS engineered geothermal system 11 
EIA Energy Information Administration 12 
EIS environmental impact statement  13 
ELF extremely low frequency 14 
EMF electromagnetic field 15 
EPA U.S. Environmental Protection Agency 16 
EPRI Electric Power Research Institute 17 
EPT Ephemeroptera, Plecoptera Trichoptera (index) 18 
ER Environmental Report 19 
ERI Energy Research, Inc. 20 
ESA Endangered Species Act of 1973, as amended 21 
ESBWR Economic Simplified Boiling Water Reactor 22 
ESRP Environmental Standard Review Plan 23 
 24 
FAA Federal Aviation Administration 25 
FEMA Federal Emergency Management Agency 26 
FERC Federal Energy Regulatory Commission 27 
Fermi 1 Enrico Fermi Unit 1 28 
Fermi 2 Enrico Fermi Unit 2 29 
Fermi 3 Enrico Fermi Unit 3 30 
FES Final Environmental Statement 31 
FIRM Flood Insurance Rate Map 32 
FIS Financial Reporting and Analysis 33 
FP fire pump 34 
fps feet per second 35 
FPS Fire Protection System 36 
FR Federal Register 37 
FSAR Final Safety Analysis Report 38 
ft foot (feet) 39 
ft/day feet per day 40 
ft3 cubic feet 41 
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FTE full-time equivalent 1 
FWS U.S. Fish and Wildlife Service 2 
FY fiscal year 3 
 4 
GAF Generation and Fuel  5 
gal gallon 6 
GBq gigabecquerel 7 
GC gas centrifuge 8 
GD gaseous diffusion 9 
GEH GE-Hitachi Nuclear Energy Americas, LLC 10 
GEIS Generic Environmental Impact Statement for License Renewal of Nuclear 11 

Plants 12 
GEIS-DECOM Generic Environmental Impact Statement for Decommissioning of Nuclear  13 
 Facilities:  Supplement 1, Regarding the Decommissioning of Nuclear Power 14 
 Reactors 15 
GHG greenhouse gas 16 
GIS geographical information system 17 
GLC Great Lakes Commission 18 
GLENDA Great Lakes Environmental Database 19 
GLWC Great Lakes Wind Council  20 
gpd gallon(s) per day 21 
gpm gallon(s) per minute 22 
GWh gigawatt hour(s)  23 
GWP global warming potential 24 
 25 
ha hectare 26 
HAP hazardous air pollutant 27 
HCMA Huron-Clinton Metropolitan Authority 28 
HDR hot dry rock 29 
HEPA high-efficiency particulate air 30 
HFC hydrofluorocarbon 31 
HFE hydrofluorinated ether 32 
HLW high-level waste 33 
HQUSACE U.S. Army Corps of Engineers Headquarters 34 
hr hour(s) 35 
HRSG heat recovery steam generator 36 
HUD U.S. Department of Housing and Urban Development 37 
HVAC heating, ventilating, and air-conditioning 38 
 39 
IAEA International Atomic Energy Agency 40 
ICRP International Commission on Radiological Protection 41 
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IEEE Institute of Electrical and Electronics Engineers 1 
IGCC integrated gasification combined cycle 2 
IGLD 85 International Great Lakes Datum of 1985 3 
IJC International Joint Commission 4 
in. inch(es) 5 
INAC Indian and Northern Affairs Canada 6 
IOU investor-owned utility 7 
IPCS Integrated Plant Computer System 8 
IPP independent power producer 9 
IRP Integrated Resource Plan 10 
ISD Intermediate School District 11 
ISFSI Independent Spent Fuel Storage Installation 12 
ITC ITC Holdings Corporation  13 
 14 
JPA Joint Permit Aplication 15 
 16 
KiKK Childhood Cancer in the Vicinity of Nuclear Power Plants (German acronym) 17 
km kilometer(s) 18 
km2 square kilometer(s) 19 
kV kilovolt(s) 20 
kW kilowatt(s) 21 
kWh kilowatt hour(s) 22 
 23 
L liter(s) 24 
L90 sound level exceeded 90 percent of the time 25 
LaMP Lakewide Management Plan 26 
lb pound(s)  27 
Ldn day-night average sound level 28 
LEDPA least environmentally damaging practicable alternative 29 
LEOFS Lake Erie Operational Forecast System 30 
Leq equivalent continuous sound level 31 
LET Lake Erie Transit 32 
LFA Load Forecasting Adjustment 33 
LOLE Loss of Load Expectation 34 
LOS level of service 35 
LPZ low population zone 36 
LRF large release frequency 37 
LTRA Long-Term Reliability Assessment (NERC) 38 
LWR light water reactor 39 

40 
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μg microgram(s) 1 
m meter(s) 2 
m3 cubic meter(s) 3 
MACCS2 MELCOR Accident Consequence Code System 4 
MBTA Migratory Bird Treaty Act of 1918 5 
MCCC Monroe County Community College 6 
mCi millicurie 7 
MCL maximum contaminant level; Michigan Compiled Laws 8 
MCRC Monroe County Road Commission  9 
MDCH Michigan Department of Community Health 10 
MDCT mechanical draft cooling tower 11 
MDELEG Michigan Department of Energy, Labor and Economic Growth 12 
MDEQ Michigan Department of Environmental Quality 13 
MDNR Michigan Department of Natural Resources  14 
MDOT Michigan Department of Transportation 15 
MDSP Michigan Department of State Police 16 
MEI maximally exposed individual 17 
METC Michigan Electric Transmission Company 18 
mGy milliGray 19 
MGD million gallons per day 20 
mi mile(s) 21 
mi2 square mile(s) 22 
MichCon Michigan Consolidated Gas Company 23 
MISO Midwest Independent System Operator 24 
MIT Massachusetts Institute of Technology 25 
mL milliliter(s) 26 
MMT million metric tons 27 
MMTCO2-e  million metric tons of carbon dioxide equivalent 28 
MNFI Michigan Natural Features Inventory 29 
mo month(s) 30 
MOA Memorandum of Agreement 31 
MOU Memorandum of Understanding 32 
mph mile(s) per hour 33 
MPSC Michigan Public Service Commission 34 
mrad milliradian 35 
mrem millirem(s) 36 
MSA Metropolitan Statistical Area 37 
MSW municipal solid waste 38 
MT metric ton(s) (or tonne[s]) 39 
MTEP MISO Transmission Expansion Plan 40 
MTU metric ton(s) of uranium 41 
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MW megawatt(s) 1 
MW(e) megawatt(s) electrical 2 
MW(t) megawatt(s) thermal 3 
MWd megawatt-day(s) 4 
MWd/MTU megawatt-day(s) per metric ton of uranium 5 
MWh megawatt hour(s) 6 
 7 
NAAQS National Ambient Air Quality Standard  8 
NACD Native American Consultation Database 9 
NaCl sodium chloride 10 
NAGPRA Native American Graves Protection and Repatriation Act of 1990 11 
NAVD 88 North American Vertical Datum of 1988 12 
NCI National Cancer Institute 13 
NCRP National Council on Radiation Protection and Measurements 14 
NDCT natural draft cooling tower 15 
NEI Nuclear Energy Institute 16 
NEPA National Environmental Policy Act of 1969, as amended 17 
NERC North American Electric Reliability Corporation 18 
NESC National Electrical Safety Code 19 
NESHAP National Emission Standards for Hazardous Air Pollutants 20 
NF3 nitrogen trifluoride  21 
NGCC natural gas combined-cycle 22 
NHPA National Historic Preservation Act of 1966, as amended 23 
NIEHS National Institute of Environmental Health Sciences 24 
NML noise monitoring location 25 
N2O nitrous oxide  26 
NO2 nitrogen dioxide 27 
NOAA National Oceanic and Atmospheric Administration 28 
NOx nitrogen oxide 29 
NPDES National Pollutant Discharge Elimination System 30 
NPHS normal power heat sink 31 
NPS National Park Service 32 
NRC U.S. Nuclear Regulatory Commission 33 
NRCS Natural Resources Conservation Service  34 
NREL National Renewable Energy Laboratory 35 
NREPA Natural Resources and Environmental Protection Act 36 
NRHP National Register of Historic Places 37 
NS Norfolk Southern 38 
NSPS New Source Performance Standard 39 
NSR new source review 40 
NTC Nuclear Training Center 41 
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NTU nephelometric turbidity unit 1 
NWI National Wetland Inventory 2 
NWIS National Water Information System 3 
NWR National Wildlife Refuge 4 
 5 
O3 ozone 6 
ODCM Offsite Dose Calculation Manual  7 
ODNR Ohio Department of Natural Resources 8 
OGS off-gas system 9 
OSHA Occupational Safety and Health Administration 10 
 11 
PAP personnel access portal 12 
Pb lead 13 
PC personal computer 14 
PCB polychlorinated biphenyl 15 
pCi/L picocurie(s) per liter 16 
PCTMS Plant Cooling Tower Makeup System 17 
PEM palustrine emergent marsh 18 
PESP Pesticide Environmental Stewardship Program 19 
PFC perfluorocarbon 20 
PFO palustrine forested wetland 21 
P-IBI Planktonic Index of Biotic Integrity  22 
PIPP Pollution Incident Prevention Plan 23 
PJM PJM Interconnection 24 
PM particulate matter 25 
PM2.5 particulate matter with a mean aerodynamic diameter of less than or  26 

equal to 2.5 μm 27 
PM10 particulate matter with a mean aerodynamic diameter of less than or  28 

equal to 10 μm 29 
PRA probabilistic risk assessment 30 
PRB Powder River Basin 31 
PSD Prevention of Significant Deterioration 32 
psia pounds per square inch absolute 33 
PSR Physicians for Social Responsibility 34 
PSS palustrine scrub-shrub wetland 35 
PSWS Plant Service Water System 36 
PTE potential to emit 37 
Pu-239 plutonium-239 38 
PV photovoltaic 39 
PWSS pretreated water supply system 40 
 41 
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RAI Request for Additional Information  1 
RCRA Resource Conservation and Recovery Act of 1976, as amended 2 
RDF refuse-derived fuel 3 
rem roentgen equivalent man 4 
REMP radiological environmental monitoring program 5 
RESA Regional Educational Service Agency 6 
RFC ReliabilityFirst Corporation 7 
RHAA Rivers and Harbors Appropriation Act of 1899 8 
RHR residual heat removal 9 
RIMS II Regional Input-Output Modeling System 10 
ROI region of interest 11 
ROW right-of-way 12 
RPS Renewable Portfolio Standard 13 
RRD Remediation and Redevelopment Division 14 
RTP Regional Transportation Plan 15 
RV recreational vehicle 16 
Ryr reactor-year 17 
 18 
SACTI Seasonal/Annual Cooling Tower Impact 19 
SAMA severe accident mitigation alternative 20 
SAMDA severe accident mitigation design alternative 21 
SCPC supercritical pulverized coal 22 
SCR selective catalytic reduction 23 
SDG standby diesel generator 24 
sec  second(s) 25 
SEGS Solar Energy Generating System 26 
SEMCOG Southeast Michigan Council of Governments 27 
SER Safety Evaluation Report 28 
SESC soil erosion and sedimentation control 29 
SF6 sulfur hexafluoride  30 
SHPO State Historic Preservation Office(r) 31 
SO2 sulfur dioxide 32 
SOx sulfur oxides 33 
SRHP State Register of Historic Places 34 
SSC system, structure, and component 35 
STG steam turbine generator 36 
STORET Storage and Retrieval Database 37 
SUV sport-utility vehicle 38 
Sv sievert 39 
SWMS solid radioactive waste management system 40 
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SWPPP Stormwater Pollution Prevention Plan 1 
SWS Station Water System 2 
 3 
TDS total dissolved solids 4 
TEDE total effective dose equivalent 5 
THPO Tribal Historic Preservation Office 6 
TIP Transportation Improvement program 7 
TLD thermoluminescent dosimeter 8 
TMDL total maximum daily load 9 
TRAGIS Transportation Routing Analysis Geographic Information System 10 
TRU transuranic 11 
 12 
U.S. United States 13 
USC United States Code 14 
U3O8 triuranium octoxide (“yellowcake”) 15 
UF6 uranium hexafluoride 16 
UMTRI University of Michigan Transportation Research Institute 17 
UO2 uranium dioxide 18 
USACE U.S. Army Corps of Engineers 19 
USBLS U.S. Bureau of Labor Statistics 20 
USCB U.S. Census Bureau 21 
USDA U.S. Department of Agriculture 22 
USGCRP U.S. Global Change Research Program 23 
USGS U.S. Geological Survey 24 
 25 
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VOC volatile organic compound 27 
 28 
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WRA Wind Resource Area 31 
WTE waste-to-energy 32 
WWSL wastewater stabilization lagoon 33 
WWTP wastewater treatment plant 34 
 35 
yd3 cubic yard(s) 36 
yr year(s) 37 



October 2011 1-1 Draft NUREG-2105 

1.0  Introduction 1 

By letter dated September 18, 2008, the Detroit Edison Company (Detroit Edison) submitted to 2 
the U.S. Nuclear Regulatory Commission (NRC) an application for a combined license (COL) for 3 
Enrico Fermi Unit 3 (Fermi 3) to be located adjacent to the existing Units 1  (Fermi 1) and  2 4 
(Fermi 2) on the Detroit Edison Enrico Fermi Atomic Power Plant (Fermi) site.  The site 5 
proposed by Detroit Edison for Fermi 3 is located in Monroe County, Michigan, approximately 6 
30 mi southwest of Detroit, Michigan, and 7 mi from the United States-Canada international 7 
border.  The proposed Fermi 3 and facilities would be completely within the confines of the 8 
current Fermi site, and would be located adjacent to the existing Fermi 2.  Fermi 1, also on the 9 
Fermi site, is in the process of being decommissioned. 10 

Detroit Edison is a wholly owned subsidiary of DTE Energy, and would be the owner of Fermi 3.  11 
Detroit Edison is the licensed operator of the existing Fermi 2 nuclear power plant and would be 12 
responsible for construction and operation of the proposed project.   13 

The U.S. Army Corps of Engineers (USACE) is participating with the NRC in the preparation of 14 
this environmental impact statement (EIS) as a cooperating agency.  As a cooperating agency, 15 
the USACE participates collaboratively with the NRC staff on the review.  Throughout this EIS, 16 
the staff from the NRC and USACE are collectively referred to as the “review team.”  The NRC 17 
staff and USACE staff focused their review on Revision 3 of the COL application, responses to 18 
requests for additional information, and supplemental letters.  Part 3 of the application contains 19 
Detroit Edison’s Environmental Report (ER) (Detroit Edison 2011a).   20 

The proposed actions related to the Fermi 3 application are (1) NRC issuance of a COL for 21 
construction and operation of a power reactor at the Fermi site in Monroe County, Michigan, and 22 
(2) USACE permit action pursuant to Section 404 of the Federal Water Pollution Control Act, as 23 
amended (33 USC 1251 et seq.) (Clean Water Act) (CWA), and Section 10 of the Rivers and 24 
Harbors Appropriation Act of 1899 (33 USC 403) (RHAA) to perform certain preconstruction 25 
activities, as appropriate to the USACE scope of analysis, on the site.  26 

As a first step in the joint USACE/Michigan Department of Environmental Quality (MDEQ) 27 
permit application process, Detroit Edison initiated coordination with USACE through pre-28 
application and jurisdictional determination meetings and submitted a Joint Permit Application 29 
(Detroit Edison 2011b) to MDEQ for activities associated with the proposed Fermi 3 project.  On 30 
September 9, 2011, Detroit Edison subsequently submitted a permit application to USACE 31 
(Detroit Edison 2011c). 32 
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1.1 Background 1 

A COL is a Commission approval for the construction and operation of one or more nuclear 2 
power facilities.  NRC regulations related to COLs are primarily found in Title 10 of the Code of 3 
Federal Regulations (CFR) Part 52, Subpart C.  4 

Section 102 of the National Environmental Policy Act of 1969, as amended (NEPA) 5 
(42 USC 4321 et seq.), requires the preparation of an EIS for major Federal actions that have 6 
the potential to significantly affect the quality of the human environment.  The NRC has 7 
implemented Section 102 of NEPA in 10 CFR Part 51.  Further, in 10 CFR 51.20, the NRC has 8 
determined that the issuance of a COL under 10 CFR Part 52 is an action that requires an EIS. 9 

According to 10 CFR 52.80(b), an application for a COL must contain an ER.  The ER provides 10 
input that the staff evaluates in preparing the NRC’s EIS.  NRC regulations related to ERs and 11 
EISs are found in 10 CFR Part 51.   12 

The reactor specified in the Detroit Edison application is an Economic Simplified Boiling Water 13 
Reactor (ESBWR) designed by GE-Hitachi Nuclear Energy Americas, LLC (GEH).  Subpart B of 14 
10 CFR Part 52 contains NRC regulations related to standard design certification.  An 15 
application for a standard design certification undergoes an extensive review, usually taking 16 
several years.  The GEH ESBWR design was approved by the NRC in March 2011.  The final 17 
design certification rule was published in the Federal Register on March 16, 2011 18 
(76 FR 14437).  Where appropriate, this EIS incorporates the results of the ESBWR design 19 
review.  20 

1.1.1 Applications and Reviews 21 

The purpose of Detroit Edison’s requested NRC action is to obtain from the NRC a COL to 22 
construct and operate a baseload nuclear power plant.  This license is necessary but not 23 
sufficient by itself for construction and operation of Fermi 3.  In addition to the COL, Detroit 24 
Edison must obtain and maintain permits from other Federal, State, and local agencies and 25 
permitting authorities.  The objective of Detroit Edison’s eventual request for USACE action 26 
would be to obtain a decision on a permit application proposing structures and/or work in, over, 27 
or under navigable waters and/or the discharge of dredged or fill material into waters of the 28 
United States, including jurisdictional wetlands. 29 

1.1.1.1 NRC COL Application Review 30 

The NRC regulations setting standards for review of a COL application are listed in 31 
10 CFR 52.81.  Detailed guidance for the NRC staff to use in conducting its environmental 32 
review is set forth in NUREG-1555, Environmental Standard Review Plan (NRC 2000), and 33 
recent updates, hereafter referred to as the ESRP.  Additional guidance on conducting 34 
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environmental reviews is provided in the NRC Staff Memorandum Addressing Construction and 1 
Preconstruction, Greenhouse Gas Issues, General Conformity Determinations, Environmental 2 
Justice, Need for Power, Cumulative Impact Analysis, and Cultural/Historic Resources Analysis 3 
Issues in Environmental Impact Statements (Staff Memo) (NRC 2011).  4 

In this EIS, the NRC staff evaluates the environmental effects of construction and operation of 5 
one new boiling water reactor of the GEH ESBWR design, with a thermal power rating of 6 
4500 MW(t) at the Fermi site.  The new unit would use a closed cycle, wet cooling system that 7 
uses a natural draft cooling tower for heat dissipation.  In addition to considering the 8 
environmental effects of the proposed action, the NRC considers alternatives to the proposed 9 
action including the no-action alternative and the construction and operation of new reactors at 10 
one of four alternative sites.  Also, the benefits of the proposed action (e.g., need for power) and 11 
measures and controls to limit adverse impacts are evaluated.   12 

Upon acceptance of the Detroit Edison application, the NRC began the environmental review by 13 
publishing in the Federal Register (FR) on December 10, 2008 (73 FR 75142), a Notice of Intent 14 
to prepare an EIS and conduct scoping.  On January 14, 2009, the NRC held two scoping 15 
meetings in Monroe, Michigan, to obtain public input on the scope of the environmental review 16 
and contacted Federal, State, Tribal, regional, and local agencies to solicit comments.  A list of 17 
the agencies and organizations contacted is provided in Appendix B.  The staff reviewed the 18 
comments received during the scoping process, and responses were written for each comment.  19 
Comments within the scope of the NRC environmental review and their associated responses 20 
are included in Appendix D.  A complete list of the scoping comments and responses is 21 
documented in the Fermi 3 combined license scoping summary report (NRC 2009). 22 

To gather information and to become familiar with the sites and their environs, the NRC, its 23 
contractors Argonne National Laboratory (Argonne), Energy Research, Inc. (ERI), and Ecology 24 
and Environment, Inc. (E&E), and the USACE visited the Fermi site in February 2009 and the 25 
alternative sites of Belle River-St. Clair, the Greenwood Energy Center, and two greenfield sites 26 
(Petersburg and South Britton sites) in January 2009.  During the Fermi site visit, the NRC staff 27 
and USACE met with Detroit Edison staff, public officials, and the public.  Documents related to 28 
the Fermi site were reviewed and are listed as references where appropriate.   29 

To guide its assessment of environmental impacts of a proposed action or alternative actions, 30 
the NRC has established a standard of significance for impacts based on Council on 31 
Environmental Quality guidance (40 CFR 1508.27).  Table B-1 of 10 CFR Part 51, Subpart A, 32 
Appendix B, provides the definitions of the three significance levels established by the NRC – 33 
SMALL, MODERATE, or LARGE – which are defined as follows: 34 

SMALL – Environmental effects are not detectable or are so minor that they will neither 35 
destabilize nor noticeably alter any important attribute of the resource. 36 
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MODERATE – Environmental effects are sufficient to alter noticeably, but not to 1 
destabilize, important attributes of the resource. 2 

LARGE – Environmental effects are clearly noticeable and are sufficient to destabilize 3 
important attributes of the resource. 4 

This EIS presents the NRC staff’s and the review team’s analysis and presents impact level 5 
determinations based on the three significance levels discussed above.  The analysis considers 6 
and weighs the environmental impacts of the proposed action at the Fermi site, including the 7 
environmental impacts associated with construction and operation of the proposed new reactor 8 
at the site, the cumulative effects of the proposed action and other actions, the impacts of 9 
construction and operation of a reactor at alternative sites, the environmental impacts of 10 
alternatives to granting the COL, and the mitigation measures available for reducing or avoiding 11 
adverse environmental effects.  This EIS also provides the NRC staff’s preliminary 12 
recommendation to the Commission regarding the issuance of the COL for the proposed Fermi 13 
Unit 3. 14 

A 75-day comment period will begin on the date of publication of the U.S. Environmental 15 
Protection Agency (EPA) Notice of Availability of the draft EIS to allow members of the public to 16 
comment on the results of the NRC and USACE staff review.  A public meeting will be held near 17 
the Fermi site during the comment period to describe the results of the environmental review, 18 
respond to questions, and accept comments.  After the comment period, the NRC and USACE 19 
staffs will consider all submitted comments.  Comments within the scope of the environmental 20 
review will be addressed in the final EIS. 21 

1.1.1.2 USACE Permit Application Review 22 

This draft EIS provides environmental information the USACE needs to complete, in part, its 23 
NEPA and public interest factor reviews, and draw conclusions regarding the least 24 
environmentally damaging practicable alternative (LEDPA) and the public good for its permitting 25 
decision.   26 

Once a completed permit application is received, the USACE would issue a Public Notice to 27 
solicit comments from local, State and Federal agencies and the public about Detroit Edison’s 28 
proposal and proposed mitigation measures to guide the USACE permitting decision.  29 

The USACE’s independent regulatory permit decision documentation will reference relevant 30 
analyses from the EIS and, as necessary, include a supplemental public interest factor review, a 31 
CWA 404(b)(1) evaluation, an evaluation of cumulative impacts, and other information and 32 
evaluations that may be outside the NRC’s scope of analysis and not included in this EIS, but 33 
are required by the USACE to support its permit decision.  In its capacity as a cooperating 34 
agency in the preparation of this EIS, the USACE role also involves verification that the 35 
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information presented is adequate to fulfill the requirements of USACE regulations applicable to 1 
regulated activities within the USACE scope of analysis associated with construction and 2 
operation of the preferred alternative identified in the EIS. 3 

In this EIS, USACE evaluates the impacts of certain construction and maintenance activities 4 
proposed in waters of the United States, including jurisdictional wetlands that would be affected 5 
by the proposed activities.  The USACE decision would reflect the national concern for both 6 
protection and use of important resources.  The benefit, which reasonably may be expected to 7 
accrue from the proposal, must be balanced against its reasonably foreseeable detriments.   8 

The decision whether to issue a permit would be based on an evaluation of the probable 9 
impacts, including cumulative impacts, of the proposed activity and its intended use on the 10 
public interest.  Evaluation of the probable impacts that the proposed activity may have on the 11 
public interest requires a careful weighing of all of the factors that become relevant in each 12 
particular case, as well as application of the Section 404(b)(1) Guidelines for Specification of 13 
Disposal Sites for Dredged or Fill Material (40 CFR Part 230) (Guidelines).  If a permit 14 
application is submitted, a decision by USACE to authorize Detroit Edison’s proposal, and if so, 15 
the conditions under which it would be allowed to occur, are therefore determined by the 16 
outcome of this general balancing process.  All factors that may be relevant to the proposal 17 
must be considered including the cumulative effects.  Some of the public interest review factors 18 
that may be relevant to the anticipated Detroit Edison permit application proposal are 19 
considered in this draft EIS.  USACE public interest review factors are listed and described 20 
more fully in Appendix J. 21 

For activities involving discharges regulated by the CWA Section 404, a permit would be denied 22 
if the discharge would not comply with the Guidelines, which contain the substantive 23 
environmental criteria used by USACE in evaluating discharges of dredged or fill material into 24 
waters of the United States.  Among the criteria, the Guidelines stipulate that no discharge of 25 
dredged or fill material shall be permitted if there is a practicable alternative that would have 26 
less adverse impact on the aquatic environment, so long as the alternative does not have other 27 
significant adverse environmental consequences.  If an applicant’s preferred alternative is 28 
determined to be the LEDPA, the USACE must still determine its effect on the other criteria 29 
contained in the Guidelines as well as the applicable public interest factors.  A permit would not 30 
be issued for an alternative that is not the LEDPA.   31 

In addition, subject to the Guidelines as discussed above, and criteria (see 33 CFR 320.2 and 32 
320.3), a permit will be granted unless the USACE District Engineer determines that it would be 33 
contrary to the public interest.  The following general criteria are considered by the USACE in 34 
the evaluation of every application:  35 

• The relative extent of the public and private need for the proposed work; 36 
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• Where there are unresolved conflicts about resource use, the practicability of using 1 
practicable and reasonable alternative locations and methods to accomplish the objective of 2 
the proposed structure or work; and 3 

• The extent and permanence of the beneficial and/or detrimental effects that the proposed 4 
structure or work is likely to have on the public and private uses to which the area is suited.  5 

The USACE would address LEDPA and public interest review issues and criteria in its permit 6 
decision documentation.   7 

1.1.2 Preconstruction Activities 8 

In a final rule dated October 9, 2007 (72 FR 57416), the Commission limited the definition of 9 
“construction” to those activities that fall within its regulatory authority in 10 CFR 51.4.  Many of 10 
the activities required to construct a nuclear power plant are not part of the NRC action to 11 
license the plant.  Activities associated with building the plant that are not within the purview of 12 
the NRC action are grouped under the term “preconstruction.”  Preconstruction activities include 13 
clearing and grading, excavating, dredging, discharge of fill, erection of support buildings and 14 
transmission lines, and other associated activities.  These preconstruction activities may take 15 
place before the application for a COL is submitted, during the staff’s review of a COL 16 
application, or after a COL is granted.  Although preconstruction activities are outside the NRC’s 17 
regulatory authority, many are within the regulatory authority of local, State, or other Federal 18 
agencies, and certain preconstruction activities require permits from USACE. 19 

Because the preconstruction activities are not part of the NRC action, their impacts are not 20 
reviewed as a direct effect of the NRC action.  Rather, the impacts of the preconstruction 21 
activities are considered in the context of cumulative impacts.  Certain preconstruction activities 22 
(e.g., those actions related to work or the building of structures in navigable waters or to the 23 
discharge of dredged or fill material into waters of the United States) require USACE 24 
authorization, and impacts are viewed as direct effects of a USACE permit action.  Such 25 
activities are included in the EIS as part of the USACE review.  For purposes of this EIS, both 26 
construction and preconstruction activities are described in Chapter 4.  Chapter 4 of this EIS 27 
describes the relative magnitude of impacts related to preconstruction and construction 28 
activities.  It should be noted that Chapter 4 contains a partial evaluation of the public interest 29 
factors required as part of the USACE permit decision-making process.  The USACE’s 30 
independent regulatory permit decision documentation will reference relevant analyses from the 31 
EIS, and, as necessary, include supplemental public interest factor evaluations that may be 32 
outside the NRC’s scope of analysis and not included in the EIS, but required by the USACE in 33 
support of its permit decision. 34 
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1.1.3 Cooperating Agencies 1 

Most proposed nuclear power plants require a permit from the USACE if work would occur in, 2 
over, or under waters of the United States, in addition to a license from the NRC.  Therefore, the 3 
NRC and USACE decided that the most effective and efficient use of Federal resources in the 4 
review of nuclear power projects would be achieved by a cooperative agreement.  On 5 
September 12, 2008, the NRC and USACE signed a Memorandum of Understanding (MOU) 6 
regarding the review of nuclear power plant license applications (USACE and NRC 2008).  7 
Therefore, the Detroit District of USACE is participating as a cooperating agency as defined in 8 
10 CFR 51.14. 9 

As described in the MOU, the NRC is the lead Federal agency and the USACE is a cooperating 10 
agency in the development of a COL EIS.  Under Federal law, each agency has jurisdiction 11 
related to portions of the proposed project as major Federal actions that could significantly affect 12 
the quality of the human environment.  The goal of this cooperative agreement is the 13 
development of one EIS that serves the needs of the NRC license decision process and the 14 
USACE permit decision process.  While both agencies must meet the requirements of NEPA, 15 
both agencies also have mission requirements that must be met in addition to the NEPA 16 
requirements.   17 

The NRC makes license decisions under the Atomic Energy Act, and the USACE makes permit 18 
decisions under the RHAA and CWA, and the USACE is cooperating with the NRC to ensure 19 
that the information presented in the EIS is adequate to fulfill the requirements, to the extent 20 
possible, of USACE regulations, Section 404 of the CWA, Section 10 of the RHAA, and the 21 
Guidelines and the USACE public interest review process. 22 

As a cooperating agency, USACE is part of the NRC review team and is involved in all aspects 23 
of the environmental review, including scoping, public meetings, public comment resolution, and 24 
EIS preparation.  USACE refers to public meetings as hearings, but there is no judge or legal 25 
process involved as there is for NRC hearings conducted by the Atomic Safety and Licensing 26 
Board.  For the purposes of the assessment of environmental impacts under NEPA, the EIS 27 
uses the SMALL/MODERATE/LARGE criteria discussed in Section 1.1.1.1 of this EIS; this 28 
approach has been vetted by the Council on Environmental Quality.  However, for permit 29 
decisions under Section 404 of the CWA, USACE can only permit the LEDPA and must address 30 
public interest review factors.  The EIS is intended to provide the information needed to support 31 
the USACE’s regulatory permit decision document for the anticipated Detroit Edison’s permit 32 
application. 33 

The USACE would complete its assessment of the LEDPA and other criteria when it receives a 34 
complete application and public feedback in the form of public comments on the draft EIS and 35 
its individual public notice.  USACE will address whether the LEDPA criterion is met in a permit 36 
decision document.  The goal of the process is that USACE will have the information necessary 37 
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to make a permit decision when the final EIS is issued, if a permit application is received.  1 
However, it is possible that USACE will still need some information from the applicant to 2 
complete its permit documentation-information that the applicant could not make available by 3 
the time of final EIS issuance.  Also, any conditions required by USACE, such as compensatory 4 
mitigation, would be addressed in the USACE permit (if issued).  Compensatory mitigation may 5 
only be employed after all appropriate and practical steps to avoid and minimize adverse 6 
impacts to aquatic resources, including wetlands and streams, have been taken.  All remaining 7 
unavoidable impacts must be compensated to the extent appropriate and practicable.  The 8 
USACE permit, if issued, would include special conditions under which Detroit Edison must 9 
confirm that the proposed mitigation meets the Federal wetland criteria outlined in the report, 10 
“Corps of Engineers Wetlands Delineation Manual” (Environmental Laboratory 1987), in 11 
accordance with Compensatory Mitigation for Losses of Aquatic Resources; Final Rule, as 12 
published in April 10, 2008, Federal Register, Vol. 73, No. 70, pages 19594–19705 (33 CFR 13 
Parts 325 and 332), and replace lost aquatic functions and values.  If the USACE does not find 14 
the mitigation satisfactory, it would determine the need for project and/or mitigation 15 
modifications necessary for compliance with permit conditions.  Detroit Edison would assume all 16 
liability for accomplishing the permitted work including any required mitigation. 17 

1.1.4 Concurrent NRC Reviews 18 

In reviews separate from but parallel to the EIS process, the NRC analyzes the safety 19 
characteristics of the proposed site and emergency planning information.  These analyses are 20 
documented in a Safety Evaluation Report (SER) issued by the NRC.  The SER presents the 21 
conclusions reached by the NRC regarding (1) whether there is reasonable assurance that one 22 
new Detroit Edison ESBWR unit can be constructed and operated at the Fermi site without 23 
undue risk to the health and safety of the public; (2) whether the emergency preparedness 24 
program meets the applicable requirements in 10 CFR Part 50, 10 CFR Part 52, 25 
10 CFR Part 73, and 10 CFR Part 100; and (3) whether site characteristics are such that 26 
adequate security plans and measures can be developed.  The final SER for Detroit Edison’s 27 
COL application is anticipated to be published in the future.  28 

The reactor design referenced in the application is the ESBWR.  The ESBWR design was 29 
approved by the NRC in March 2011, and the final design certification rule was published in the 30 
Federal Register on March 16, 2011 (76 FR 14437).  31 

On July 18, 2011, DTE Energy submitted a letter of intent to the NRC to file an application in 32 
2014 for renewal of the operating license of Fermi 2 (DTE Energy 2011).  As part of that 33 
application review process, the NRC will analyze the environmental impacts of renewing the 34 
license for an extended period of operation and document its analysis in an EIS.  The NRC will 35 
also evaluate whether the effects of aging on plant equipment will be managed such that 36 
Fermi 2 can be operated during the period of extended operation without undue risk to the 37 
health and safety of the public, and will document its conclusions in an SER. 38 
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1.2 The Proposed Federal Actions 1 

The proposed NRC Federal action is issuance, under the provisions of 10 CFR Part 52, of a 2 
COL authorizing the construction and operation of one new GEH ESBWR at the Fermi site.  The 3 
proposed USACE Federal action would be the decision whether to issue a permit pursuant to 4 
the CWA and RHAA for the authorization of certain preconstruction activities that could affect 5 
waters of the United States, including jurisdictional wetlands, based on an evaluation of the 6 
probable impacts, including cumulative impacts, on the public interest.   7 

This EIS presents the NRC and USACE analyses of the environmental impacts that could result 8 
from the building and operation of a new unit at the Fermi site or at one of the four alternative 9 
sites.  These impacts are analyzed by the NRC to determine if the proposed site is suitable for 10 
the new unit and whether any of the alternative sites is considered obviously superior to the 11 
proposed site.  These impacts are analyzed by USACE to determine effects on public interest 12 
review factors and if there is a practicable alternative with less adverse impact on the aquatic 13 
ecosystem and public interest review factors, provided that the alternative does not have other 14 
significant adverse consequences.  However, the USACE’s independent regulatory permit 15 
decision documentation will reference relevant analyses from the EIS, and, as necessary, 16 
include supplemental public interest factor reviews, a CWA 404(b)(1) evaluation, a cumulative 17 
impact evaluation, and other information and evaluations that may be outside the NRC’s scope 18 
of analysis and not included in the EIS, but required by the USACE to support its permit 19 
decision. 20 

1.3 The Purpose and Need for the Proposed Action 21 

The purpose and need for the proposed NRC and USACE actions is described below. 22 

1.3.1 NRC’s Proposed Action 23 

The purpose and need for the proposed NRC action is to provide for additional large baseload 24 
electrical generating capacity to address Michigan’s expected future peak electric demand.  25 
Detroit Edison has indicated that new baseload electric generating capacity will be needed to 26 
compensate for the expected retirement of aging baseload generating units and diminishing 27 
availability of the Midwest Independent Service Operator region’s baseload generation capacity 28 
(Detroit Edison 2009).  Chapter 8 of this EIS evaluates the need for power.  Chapter 9 of the 29 
EIS discusses the alternatives to the proposed action, including the no-action alternative. 30 

A license from the NRC is necessary for the construction and operation of the power plant.  31 
Preconstruction and certain long lead-time activities, such as ordering and procuring certain 32 
components and materials necessary to construct the plant, may begin before the COL is 33 
granted.  Detroit Edison must obtain and maintain permits or authorizations from other Federal, 34 
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State, and local agencies and permitting authorities prior to undertaking certain activities.  The 1 
ultimate decisions on whether or not to build a facility and the schedule are not within the 2 
purview of the NRC or USACE and would be determined by the license holder if the 3 
authorization is granted. 4 

1.3.2 The USACE Permit Action 5 

The anticipated Detroit Edison permit application that would be submitted to the USACE would 6 
involve work to prepare the site and build support facilities for a nuclear power plant at the 7 
existing Fermi site.  Defining the project purpose is critical to the evaluation of any project and in 8 
evaluating compliance with the Guidelines.  The Guidelines and subsequent Section 404(q) 9 
guidance require that the USACE define the basic project purpose and the overall project 10 
purpose to ensure appropriate consideration of alternatives.   11 

The basic purpose is the simplest purpose of the project and is used when discharges are 12 
proposed in special aquatic sites to determine whether the applicant’s proposed activity is 13 
“water dependent” (Section 230.10(a)(3)).  The water dependency test contained in the 14 
Guidelines requires a determination as to whether or not activities require access or proximity to 15 
or siting within special aquatic sites.  If the activity is not water dependent, the Guidelines state 16 
that practicable alternatives to the use of special aquatic sites are presumed to exist, are less 17 
damaging, and are environmentally preferable to alternatives that involve discharges into 18 
special aquatic sites (e.g., wetlands) (40 CFR 230.10(a)(3)).  The basic purpose of the Fermi 3 19 
project is to generate electricity for additional baseload capacity.  Generating electricity does not 20 
require siting in wetlands, and in accordance with the Guidelines, practicable, less damaging 21 
alternatives that do not involve discharges into special aquatic sites are presumed to exist 22 
unless clearly demonstrated otherwise (40 CFR 230.10(a)(3)). 23 

In addition to defining the basic project purpose, the USACE must also define the overall project 24 
purpose.  The overall project purpose establishes the scope of the alternatives analysis and is 25 
used for evaluating practicable alternatives under the Guidelines.  In accordance with the 26 
Guidelines and USACE Headquarters guidance, the overall project purpose must be specific 27 
enough to define the applicant’s needs, but not so narrow and restrictive as to preclude a proper 28 
evaluation of alternatives.  USACE is responsible for controlling every aspect of the Guidelines 29 
analysis.  In this regard, defining the overall project purpose for issuance of USACE permits is 30 
the sole responsibility of USACE.  While generally focusing on the applicant’s statement, 31 
USACE will in all cases exercise independent judgment in defining the purpose and need for the 32 
project from both the applicant’s and the public’s perspective in accordance with 33 CFR 33 
Part 325, Appendix B (9)(c)(4) (also 53 FR Part 3136).   34 

The overall purpose of the project is to provide baseload electrical generating capacity to 35 
address future peak electric demand in the Detroit Edison service area.  USACE concurs with 36 
the stated project purpose and long-term need to generate electricity to meet this need.  37 
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1.4 Alternatives to the Proposed Action 1 

The review team addresses five categories of alternatives in Chapter 9 and Appendix J:  (1) the 2 
no-action alternative, (2) energy source alternatives, (3) system design alternatives, 3 
(4) alternative sites, and (5) alternatives related to the location of proposed facilities on the 4 
Fermi site. 5 

Under the no-action alternative, the proposed action would not go forward.  NRC could deny 6 
Detroit Edison’s application for a COL or USACE deny a Detroit Edison permit request.  If the 7 
application and/or permit were denied, the construction and operation of a new unit at the 8 
existing Fermi site would not occur nor would any benefits intended by an approved COL be 9 
realized.  Energy source alternatives, focusing on those alternatives that could generate 10 
baseload power, include energy replacement technologies such as oil- and gas-fired generation 11 
and wind power.  System design alternatives include heat dissipation and circulating water 12 
systems, intake and discharge structures, and water use and treatment systems; the proposed 13 
system is a natural draft cooling tower.  Onsite alternatives evaluated by the USACE including 14 
actions to reduce impacts on wetlands and shoreline resources are presented in Appendix J. 15 

In its ER, Detroit Edison defines a region of interest for use in identifying and evaluating 16 
potential sites for power generation (Detroit Edison 2011a).  In this EIS, the review team 17 
evaluates the region of interest and the process by which alternative sites and the proposed site 18 
were selected by Detroit Edison and evaluates the environmental impacts of construction and 19 
operation of a new power reactor at these sites.  For alternative sites, the review team 20 
evaluation uses reconnaissance-level information.  The alternative sites include a coal-fired 21 
plant site (Belle River-St. Clair) and an oil- and gas-fired plant site (Greenwood Energy Center), 22 
both owned by Detroit Edison, and two greenfield sites (Petersburg and South Britton) that are 23 
in multiple private ownership.  The objective of the comparison of environmental impacts is to 24 
determine if any of the alternative sites is obviously superior to the Fermi site.   25 

As part of the evaluation of permit applications subject to Section 404 of the CWA, USACE is 26 
required by regulation to apply the criteria set forth in the Guidelines.  These Guidelines 27 
establish criteria that must be met in order for the proposed activities to be permitted pursuant to 28 
Section 404.  Specifically, these Guidelines state, in part, that no discharge of dredged or fill 29 
material shall be permitted if there is a practicable alternative to the proposed discharge that 30 
would have less adverse impact on the aquatic ecosystem, provided the alternative does not 31 
have other significant adverse consequences.  An area not presently owned by the applicant 32 
that could reasonably be obtained, used, expanded, or managed in order to fulfill the overall 33 
purpose of the proposed activity may be considered if it is otherwise a practicable alternative.  34 
Alternative site layouts and their impacts on wetlands and waters of the United States are 35 
evaluated in Appendix J of this EIS. 36 
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1.5 Compliance and Consultations  1 

Prior to construction and operation of a new unit, Detroit Edison is required to hold certain 2 
Federal, State, and local environmental permits, as well as to meet applicable statutory and 3 
regulatory requirements.  Potential authorizations, permits, and certifications relevant to the 4 
proposed COL are included in Appendix H.  The NRC staff reviewed this list and has contacted 5 
the appropriate Federal, State, Tribal, and local agencies to identify any compliance, permit, or 6 
significant environmental issues of concern to the reviewing agencies.  A chronology of the 7 
correspondence is provided in Appendix C.  A list of the key consultation correspondence is 8 
provided in Appendix F. 9 

1.6 Report Contents 10 

The subsequent chapters of this EIS are organized as follows.  Chapter 2 describes the 11 
proposed site and discusses the environment that would be affected by the addition of the new 12 
unit.  Chapter 3 describes the power plant layout, structures, and the activities related to 13 
construction and operation to be used as the basis for evaluating the environmental impacts.  14 
Chapters 4 and 5 examine site acceptability by analyzing the environmental impacts of 15 
construction (Chapter 4) and operation (Chapter 5) of the proposed Fermi Unit 3.  Chapter 6 16 
analyzes the environmental impacts of the uranium fuel cycle, transportation of radioactive 17 
materials, and decommissioning, while Chapter 7 discusses the cumulative impacts of the 18 
proposed action as defined in 40 CFR Part 1508.  Chapter 8 addresses the need for power.  19 
Chapter 9 discusses alternatives to the proposed action and analyzes energy sources, 20 
alternative sites, and system designs, and compares the proposed action with the alternatives.  21 
Chapter 10 summarizes the findings of the preceding chapters, provides a benefit-cost 22 
evaluation, and presents the NRC staff’s preliminary recommendation with respect to the 23 
Commission’s approval of the proposed site for a COL based on the staff’s evaluation of 24 
environmental impacts. 25 

The appendices to the EIS provide the following additional information: 26 

• Appendix A – Contributors to the Environmental Impact Statement 27 

• Appendix B – Organizations Contacted 28 

• Appendix C – Chronology of NRC and USACE Staff Environmental Review Correspondence 29 
Related to Detroit Edison Company’s Application for a Combined License for the Proposed 30 
Fermi Nuclear Power Plant Unit 3 31 

• Appendix D – Scoping Comments and Responses 32 

• Appendix E – Draft Environmental Impact Statement Comments and Responses (Reserved) 33 
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• Appendix F – Key Consultation Correspondence Regarding the Fermi Nuclear Power Plant 1 
Unit 3 Combined License Application 2 

• Appendix G – Supporting Documentation on Radiological Dose Assessment 3 

• Appendix H – Authorizations, Permits, and Certifications 4 

• Appendix I – Severe Accident Mitigation Alternatives 5 

• Appendix J – USACE Public Interest Review Factors and Onsite Alternatives Analysis 6 

• Appendix K – Detroit Edison’s Proposed Fermi 3 Conceptual Aquatic Resource Mitigation 7 
Strategy 8 

• Appendix L – Carbon Dioxide Footprint Estimates for a 1000 MW(e) Light Water Reactor 9 
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2.2.2 Transmission Lines ��
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2.2.3 The Region  �_�
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2.3 Water ���
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2.3.1.1 Surface Water Hydrology �~�
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2.3.1.2 Groundwater Hydrology ��
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Potentiometric Surfaces ���
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2.3.2 Water Use  �_�
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2.3.2.1 Surface Water Use  ���
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2.3.2.2 Groundwater Use  ~�
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2.3.3 Water Quality  ���
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2.3.3.1 Surface Water Quality  ��
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2.3.4 Water Monitoring �_�
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2.3.4.1 Lake Erie Monitoring �~�
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2.3.4.2 Swan Creek Monitoring }�
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2.3.4.3 Fermi Site Surface Water Monitoring ���

������
>����	�	���!�
"�����*��	���|�������"
��	

���������

������%�	��	�������?���
"�	����
�����������%����
��
�	�
�����>�������������?���
"�	��

�!�
"����
��'�
���
�>'*�
�"
��	

��>��_�

���
'
�%��	�%�	�
�
'	��**������	���%�	�
���	�������������������
��	�"
��	

��>�
��'�
�"��	�����
#����?��	�
�����������!�>'
����}$���^������	�
�`�!�
"�������
��'�
����=�	�������?���
"�	�	
��}�
���*=���	�����	����%�	�
��

�	
	�*�"�
�'
=�
����"
�	�*=����������~�

��	%�����'*=����������{�
�*�����`���=��
�
���'�
	�
*=��'
�����%�	�
���"�*��>�%����
����	��������
*
��	�
���	�

'>�
'	�	���!�
"����	�`����*'���>�	%
�*
��	�
���%�	����\�����
���#{�<�+������$�������

2.3.4.4 Groundwater Monitoring ���
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2.4 Ecology ��
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2.4.1 Terrestrial and Wetland Ecology ��
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2.4.1.1 Terrestrial Resources – Site and Vicinity ���

Existing Cover Types and Vegetation �_�
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Table 2-6�����>�	�	�|��<
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Cover Type (Habitat)(a) Dominant Species Acres 
Percent 
of Site 

Terrestrial and wetlands  
���<
��	�*��"�
>��	�%�	*���� <
""
��
����(Pragmites australis)`�

��		��*���������(Typha ����)`�{"�
�����
*
	'��(Nelumbo lutea)�

�~��� ���~

����
���*������
�>�	�
��%�=�� ��>��*'��	�"�(Andropogon gerardii)`�
^�����>
����(Sorghastrum nutans)�

���� ���

����
���*��������*��
*�����*���*��	��� ?"

	���

"��(Bromus inermis)`�
<������>
*���

��(Solidago 
canadensis)�

~��� }��

����
���*������

%��
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Waterfowl, Shorebirds, Wading Birds, and Other Wetland Birds.  {��
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2.4.1.3 Important Terrestrial Species and Habitats – Site and Vicinity  �}�
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2.4.1.4 Important Terrestrial Species and Habitats – Transmission Lines _�
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Table 2-9���!���
�**=�����?	�	��\��	�����

��	
��*�?����������	���|�����������
|��������
+
�

�`�����	���%`�������=���<
'�	��������+�=����'
�%�	����	����
���"����
����
\����<


��

���

Common Name Scientific Name Federal Status(a) State Status(a)

Plants    
{"�
���������	�'	� 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 |�
. 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 �\� ��
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�	�$���

Common Name Scientific Name Federal Status(a) State Status(a)

�
��
���	
�**�'"� Trillium recurvatum �\� ��
�
��
���%��	���
��>���

����� Platanthera leucophaea �� ��
�'"��������� Fraxinus profunda �\� ��
�'
�*���
���*
%�
� Echinacea purpurea �\� �
��'"�����	�
��	��
�'
�*��"�*�%���� Asclepias purpurascens �\� ��
�'
�*��	'
	*������ Chelone obliqua �\� ��
��|������

	����>�� Carex crus-corvi �\� ��
����"'*��

=� Morus rubra �\� ��
�
������� Sabatia angularis �\� ��
�
���%���� Silphium integrifolium �\� ��
�
'����
'�	���?	���
�����%

	� Hypericum sphaerocarpum �\� ��
?��������'��
�*� Potentilla paradoxa �\� ��
?��>�� Carex seorsa �\� ��
?�

	��
'�	���
'��� Juncus brachycarpus �\� ��
?�
%=�

����� Galearis spectabilis �\� ��
?����
�	��>
�"��>
���� Bouteloua curtipendula �\� ��
?"

	��

���"�**
%� Hibiscus laevis �\� �
��'"�����	�
��	��
?�����
'��� Eleocharis radicans �\� �
��'"�����	�
��	��
?�����
'��� Eleocharis geniculata �\� �
��'"�����	�
��	��
?	����>��	���� Gentianella quinquefolia �\� ��
?'**�|��	���"�*�%���� Asclepias sullivantii �\� ��
?%�"������*��� Lysimachia hybrida �\� �
��'"�����	�
��	��
?%�"��

��*�����
		
�%

�� Populus heterophylla �\� ��
��**�>
����"�*�%���� Asclepias hirtella �\� ��
��
����%����>
���� Aristida longespica �\� ��
���	�����'
>�� Euphorbia commutata �\� ��
�
�������� Trillium sessile �\� ��
�"�
�**��>
���� Fuirena pumila �\� ��
��*�����
����	� Eupatorium sessilifolium �\� ��
����=���
'��� Juncus vaseyi �\� ��
��
*�	�%

���


�*� Oxalis violacea �\� �
��'"�����	�
��	��
��
>������*��� Linum virginianum �\� ��
��
>����������


	� Aristolochia serpentaria �\� ��
��
>�����%�	�
��

��
'��� Lycopus virginicus �\� ��
��	�
�%�**
%� Justicia americana �\� ��
���	�
��"'>%

	� Artemisia ludoviciana �\� ��
���	��>��	���� Gentiana flavida �\� ��
���	��*��=��*����
� Cypripedium candidum �\� ��
��

*����
>
���� Isotria verticillata �\� ��
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Common Name Scientific Name Federal Status(a) State Status(a)

��*���=����	�� Camassia scilloides �\� ��
��*��
���� Zizania aquatica |�
.

aquatica 
�\� ��

���>���"
���=��*
%�
� Mimulus alatus �\� �
��'"�����	�
��	��
���	�
��� Wisteria frutescens �\� ��
�

�*����*�		'��� Lactuca floridana �\� ��
   �
Insects  ��
{"�
������'
=��>����	*�� Nicrophorus americanus �� �
��'"�����	�
��	��
�'�����������
� Euphyes dukesi �\� ��
!

�	����*���� Incisalia irus � ��
��
��
��*'���'		�
�*=� Lycaeides melissa 

samuelis 
�� ��

+�	���**�����	=
��'		�
�*=� Neonympha mitchellii 
mitchellii 

�� ��

�
%�������������
*��>� Oarisma poweshiek �\� ��
��>�*��
�	�**�
=� Speyeria idalia �\� ��
?�*���'"��

�
�"
	�� Papaipema silphii �\� ��
   
Amphibians    
�*�����
�����
����	��

>� Acris crepitans blanchardi �\� ��
?"�**"
'	����*�"����
� Ambystoma texanum �\� ��
   
Reptiles   
���	�
���
�������� Pantherophis gloydi �\� ��
���	�
��"������'>�� Sistrurus catenatus 

catenatus 
<� ?�����*��
���
��

��
	*������������ Clonophis kirtlandii �\� ��
?�
		���	'
	*�� Clemmys guttata �\� ��
   
Birds    
��
��
%*� Tyto alba �\� ��
<�
'*����%�
�*�
� Dendroica cerulea �\� ��
<
""
��"


���� Gallinula chloropus �\� ��
<
""
��	�
�� Sterna hirundo �\� ��
!

�	�
���	�
�� Sterna forsteri �\� ��
����*
%������


%� Ammodramus henslowii �\� ��
���>�
��*� Rallus elegans �\� ��
\���	���		�
�� Ixobrychus exilis �\� ��
\
'�������%�	�
	�
'��� Seiurus motacilla �\� ��
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2.4.2  Aquatic Ecology ��
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2.4.2.1  Aquatic Resources – Site and Vicinity ���
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Circulating Water Reservoir (cooling water pond, circulation pond) ��
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Drainage Ditches ��
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Wetland Ponds and Marshes Managed as Part of the DRIWR �}�
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�*�����������*'����%�**�=�������*'�����
�����#Sander vitreus glaucus$��������

�>��������
""'��	=����	���%��	�
���������	
�*��������%������
�
"���	����=��"�
�*�������
`���
		��*������
�#Notropis hudsonius$`�����>����
���������^��	������
���	�
�������`�	����
�=�������
""'��	=�%����
"���	����=�����
�#�
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*=���**���*������

��>`��_�
Coregonus artedi$���<���>������	����	
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��
��	���������
""'��	=���>���	
�
��'
����	�����
*=����
�����`�����������
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'�	'
��%���|�
=������
��	��=���}��#�=�
���	��*������$����������}�
����>���%�
���
�"�
�*=��		
��'	���	
���|���
���
��������'����������*�"�
�=�#Petromyzon �~�
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""'��	=��=������`����"�*���
���
"����	�����������������	������
%��	�
�����������*'���=�**
%���
���(Perca flavescens$`�%�**�=�`��"�**"
'	������`�������*����
��	�����#Ictalurus punctatus$`��*�%���`�>����
������`���
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���%�	�
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Table 2-10�����
���	�{�'�������
��!����?�������<
**��	������\�����
������
�	���!�
"����
?�	���'
��>��������������#�$���

Common Name Scientific Name 
Intake 

Location 
South 

Lagoon Overall 
{*�%����� Alosa pseudoharengus  ���� ���� ¢����
���������**������� Fundulus diaphanus  ���� ���� ��_�
��>"
'	���'���*
�� Ictiobus cyprinellus  ��~� _��� _���
�*�����'**������ Ameiurus melas  ���� ���� ����
�*'�>�**�� Lepomis macrochirus  ��}� ���� ����
�*'�	�
���"���
%�� Pimephales notatus  ���� ���� ����
�
%����� Amia calva  ���� ���� ����
�


����*|�
������ Labidesthes sicculus  ���� ��}� ��~�
�

%���'**������ Ameiurus nebulosus  ���� ���� ¢����
<�����*���	������ Ictalurus punctatus  ��_� ���� ����
<
""
����
��� Cyprinus carpio  ���� ��}� ����
<
""
�������
�� Luxilus cornutus  ���� ���� ¢����
�"�
�*�������
�� Notropis atherinoides  }��� ���}� �����
!
���%�	�
��
'"�� Aplodinotus grunniens  ���� ���� ����
�����
�������� Dorosoma cepedianum  __��� ����� ���_�
�
*����
���

���� Moxostoma erythrurum  ���� ���� ����
�
*���������
�� Notemigonus crysoleucas  ���� ���� ��_�
�
*������� Carassius auratus  _��� ����� ���~�
�
�����'������� Lepomis cyanellus  ���� ���� ����
\�
>�"
'	�������� Micropterus salmoides  ���� ���� ��~�
\
�>�
���>�
�� Lepisosteus osseus  ���� ���� ����
\
>��
���� Percina caprodes  ���� ���� ¢����
\
�>��
��'������� Lepomis megalotis  ���� ���� ¢����
�

	��
�������� Esox lucius  ���� ���� ����
�'"���������� Lepomis gibbosus  ���� ���� ����
�'�**������ Carpiodes cyprinus  ���� ��~� ����
�
��������� Ambloplites rupestris  ���� ��_� ����
�
'���>
�=�� Neogobius melanostomus  ���� ��}� ��_�
?���������
�� Notropis stramineus  ���� ���� ����
?"�**"
'	�������� Micropterus dolomieu  ���� ���� ¢����
?�
	���������
�� Cyprinella spiloptera  ���� ���� ����
?�
		��*������
�� Notropis hudsonius  ���� ���� _���
?�
		���>�
�� Lepisosteus oculatus  ���� ���� ¢����
� � � �
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Table 2-10���#�
�	�$�

Common Name Scientific Name 
Intake 

Location 
South 

Lagoon Overall 
?�
		����'���
�� Minytrema melanops  ���� ���� ¢����
����
*��"��	
"�� Noturus gyrinus  ���� ���� ¢����
���	�
��"
��'�	
������ Gambusia affinis  ���� ���� ¢����
���	����
���� Morone americana  ����� ���� ���_�
���	���'���
�� Catostomus commersoni  ���� ���� ����
��**
%��'**������ Ameiurus natalis  ���� ���� ����
��**
%���
���� Perca flavescens  ���� ���� ����
?
'
�����{�<�+�������
#�$� ��
���	�
��	�������|��'�*���
**��	����	���	��*
��	�
���

�=������%
'*������	�"���"'"�*�|�*��#{�<�+������$�����	
���"��	�
�	���#������>>���*'��*�
|�����
��
�'��	�|
*'"��
��%�	�
$�
��>����

"�_����"������'*=������	
������"������
|�"��
������������
+�
���������������|�
�>�����'�*���	
���"��	�
�	���

��**����������
**��	����

"��'*=��������
	�

'>���'*=������%��������"�������	�����������������������	�����������	
���"��	���"�*��`�	���_�
��������%�	��	�����>���	����'�*���	
���"��	�
�	������*'����>����
������`��"�
�*�������
`���
�*'�	�
���"���
%`�����=�**
%���
���#{�<�+������$����|�
�**���	�"�	���
��	���	
	�*��'"��
��}�

��������>>������*�
|�����	
�������'
��>�	����	'�=���
�
�`���*�'*�	����=�"'*	��*=��>�"
�	�*=�~�
��	
���"��	���	�"�	����=�	���|
*'"��
��%�	�
��
�%����	
�	����

*��>��=�	�"��'
��>��������
�
�`���
�
���
����	���������*�����������

^��>���
�*`����������������	
�������'
��>�	��������������	'�=�#{�<�+������$�%�
����"�*�
�	
����
	�
������	'
����'
��>����
�|�
'����	
���"��	��	'�=�#\�%*�
`�+�	'��=`�����?��**=����
��>����
������$��
��'�	����	�	���!�
"����	���

"���	
��
������	
�?��	�"��
������������"
�	����
��'����	�*�
|�*������	������	
�������'
��>�	�����
*��
��	'�=����*'����<=�
������#�������
���	$`����
Morone������#�������
���	$`�>����
�������#�������
���	$`�<*'������#������
���	$`�����%��	���_�
��
���#}�����
���	$��	���	�����

�%�����������>>��%�
��"
�	���'����	������	
���"��	���"�*������
���*'����Cyprinidae�#_������
���	�
���>>�$�����Percidae�#���_���
���	�
���>>�$���}�

^"���>�"��	���	���
**��	����

"������	
�������

"�	���!�
"������	����������	���	��	�	����~�
�
"����	����������"���>���%���	���>����
������`�%��������
'�	����

�~������
���	�
��	������
��	�"�	���	
	�*��'"��
�
������|��'�*�������"���>����'
��>�	����	'�=���
�
�������	����
���%���	������
���
���"
�	���'����	����������"���>���#}�����
���	�
��	�����	�"�	���	
	�*$������
�`��
'
	�`��������
���	����������
�������=�	�����	�"�	����'"��
�
������|��'�*�������	���%�
��	���

�������`����
�
���%�	�
��
'"`������"�
�*�������
`�
�����	�|�*=�����	�"�	����'"��
��
��������"���>���#�=����
�������$���������������

"�!�
"�����
���
����	���������*����������'
��>�	��	���
�
�`�>����
�����
��������
'�	����

����

��"�	�*=������
���	`��"�
�*�������
����
'�	����

����

��"�	�*=��_�
�����
���	`�����%��	����
������
'�	����

����

��"�	�*=������
���	�
��	���	
	�*���	�"�	������
�'"��
��
��������"���>����	�	����*��	�#{�<�+������$����|�
�**`��	������	�"�	���	��	���}�
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2.4.2.2 Aquatic Habitats – Transmission Lines ��
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2.4.2.3 Important Aquatic Species and Habitats – Site and Vicinity ���
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Common Name Scientific Name Category(b)

Mollusks 
�*�	
�� Alismidonta marginata  �?{��\`�+^�?<�
�

	��
��
���*����**� Epioblasma torulosa rangiana  �?{��`�+^���
�'
�*��*�**��'	� Toxolasma lividus  �?{��\`�+^���
�'
�*��%�
	=����� Cyclonaias tuberculata  �?{��\`�+^���
��=�������� Villosa fabalis  �?{���`�+^���
�
'�������

=�'	� Obovaria subrotunda  �?{��\`�+^���
�
'�����>	
�� Pleurobema sintoxia  �?{��\`�+^�?<�
?�*�"����
�"'���*� Simpsonaias ambigua  �?{��\`�+^���
?*����
���**� Alismidonta viridis  �?{��\`�+^���
?�'���
��"'���*� Epioblasma triquetra  �?{���`�+^���
��|=
�=���*�"�"'���*� Lampsilis fasciola  �?{��\`�+^���
���	����	���%� Epioblasma obliquata perobliqua  �?{��`�+^�#�
��'"�����	�
��	������

+����>��$�
� �
Fish 
��>"
'	���'���*
� Ictiobus cyprinellus <
""�
���*������
=�
�
���*���"��	
"� Noturus miurus  �?{��\`�+^�?<�
<�����*���	����� Ictalurus punctatus <
""�
���*������
=`�
��
��	�
��*������
=�
<�����*���
	�
� Percina copelandi  �?{��\`�+^���
<
""
����
�� Cyprinus carpio <
""�
���*������
=�
<
������'��'���
� Erimyzon claviformis  �?{��\`�+^���
���	�
���������
	�
� Ammocrypta pellucida  �?{��\`�+^���
!
���%�	�
��
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""�
���*������
=�
�����
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""�
���*������
=��
�
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""�
���*������
=�
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���*������
=�
\�
>�"
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=�
�
��>�	�
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���"���
%�� Opsopoedus emiliae  �?{��\`�+^���
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��|�
���
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{�����<*�"�#Corbicula fluminea$����
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�'�>>��+'���*�#Dreissena rostriformis bugensis$���
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2.4.2.4 Important Aquatic Species and Habitats – Transmission Lines �~�
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2.4.2.5  Aquatic Monitoring ��
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2.5 Socioeconomics  ~�
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Table 2-29���{
����"�*
="��	��=�^��'�	
=���\'����<
'�	=`����
`��������������������

Occupation 

Lucas County 

2000 2008 

Net Change Persons % Persons % 

{>
��'*	'
����

��	
=��������>������'�	��>��
"����>�

�}}� ¢�� ~��� ¢�� ��_��

<
��	
'�	�
�� ��`���� ���� ��`~~�� ���� �_���
+��'���	'
��>� ��`~~_� ����� ��`�}�� �_�~� ��~���
��
*���*��	
���� �_��� _��� }��_� ���� ���~~�
��	��*�	
���� ��`�~~� ����� ��`~}�� ���}� ������
�
����

	�	�
������%�
��
'���>��'	�*�	���� ��`���� ���� ��`�_�� }��� ��~���
^��

"�	�
�� _�~�� ���� _���� ���� ���}�
!��������������'
������
��*���	�	������
��	�*�

����*�����>�
��`���� _��� ��}}� _��� ������

�

�����
��*`������	����`�����"���>�"��	��
��"����	
�	�|������%��	��"���>�"��	�
��
|�����

��`��}� ���� ��`�}�� ���� ��~��

��'��	�
��*���
|���������*	���
����
���*�
�����	�����

_}`�_�� ����� ��`�~~� �_��� ������

{
	�`���	�
	���"��	`�����
��
��	�
���
���
""
��	�
�������

����
|�����

�~`���� ���� ��`�__� ����� ����_�

�	��
���
|����`������	��'�*�����"����	
�	�
�� ��`��}� _��� ~��}� ���� ���_��
�'�*�����"����	
�	�
�� ~���� ��_� ����� ���� ������
Total 212,019 204,068 –7951   (–3.8%)
?
'
�������?<��������������

���
Table 2-30���\��

�!

���?	�	��	�����

�+
�

�`���=��`�����\'����<
'�	��������������

���������_�

Monroe County Wayne County Lucas County 
2000 2008 2000 2008 2000 2008 
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=���%
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Monroe
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Wayne  
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Total Housing Units }�`~��� ��~`��_� ���`�_��
������'������ ��`~��� }��`���� ���`~���
�������%��
�
��'�����#�'"��
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�
"�
%��
�#��
���	$� ���� }�_� ����
���	�*�#��
���	$� ��}� ����� ����
Units in Structure for Total Housing Units�
��'��	�#�'"��
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��'��	�$� _�`�}�� }�~`���� �_~`�~��
��'��	�#��
���	$� ~~��� ~_��� ~����
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Table 2-44����
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Parameter Monroe Wayne Lucas 

Median Housing Value £�}�`_��� £���`���� £���`����
Median Monthly Cost � � �

�
'���>�'��	��%�	����"

	>�>�� £�_��� £��~�� £���}�
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2.5.2.6 Public Services  ���
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Water Supply Services ��
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Municipal Water 
Supplier

Treatment Capacity 
(MGD) 

Average Daily Flow 
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Wastewater Treatment Services ��
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2.6.3 Subsistence and Communities with Unique Characteristics �_�
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2.6.4 Migrant Populations ���
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2.6.5 Environmental Justice Summary ���
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2.7  Historic Properties and Cultural Resources  ���
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2.7.1  Cultural Background  �}�

�����'*	'
�*�����>

'����

�	����

�
����!�
"�����

���	�*
��	�
������	����'


'����>�
�>�
���~�
%�����|�*
���������
	�
��	���������^��'*	'
�*�
��
'
������|��	�>�	�
�������	����'�"�
>�����	������
�����	�|�	=�������"��	�	��	�%�
���
��'�	����

�	���!�
"�����

���	�����'��

	�
��	���<�\����
���*���	�
�����#��"�	�
��	��*�����������
����������=*

�����$���������'""�
�������
��������

�����

�
����!�
"�����

���	�*
��	�
������	����'


'����>�
�>�
����
%��|�������
���
	�����
�
����	

����������	

���
��'��	�
������

���		*�"��	��=���	�|��{"�
�����������'

�"�
���������
	��	������
�	��'���	�

'>��	
�	����
����	���{
����
*
>���*�
��

����'>>��	�	��	�	���!�
"�������
�

���	�*
��	�
������	����'


'����>��
�����|������	����
	��	��*��

�
��'��	�
���

"�	�����*�
��_�
^��������
�
��#������`�����<�	
�������<$`�	���{
��������
�
��#����������<�	
������<$`�����	������
�

�*������
�
��#����}����<�	
�{���}��$�����	�|��{"�
�����>

'���	��	�*�|������	���
�>�
���	��}�
	���	�"��
���
�	��	�%�	����
*=��'

��������*

�
��������		*�
��%�
������	�������

"����	

����~�
%
�		������
'�	�`�%�����������	���	��	�	������
�	��	���
�
����	�|��{"�
�����>

'���%�
�����
���
���	���%�	��	����
��`����^

�'
����>

'�`�����%�	��	��������	��'

�`��		�%�`�+��"�`��������
	����**����!
������+
'���	���`�%������
���**�{*>
������>

'���#��"�	�
��	��*������$�����

{��

���>�	
�	���+����>�������
	"��	�
���'"���?�
|���������	����'
��'�
��^������{����
�`����
	��
���
���'

��	*=����!���
�**=�
��
>������^�������
��������	���?	�	��
��+����>����
�"�
�*=����
���
���	���%�	��	���<�����%�`��		�%�`������
	�%�	
"�����
���
��	��������!���
�**=����

��
>������^�������
������
��*
��	���%�	����	����

�
����!�
"�����

���	��
���

��	���'


'����>��_�

�>�
������
'	����	�
��+����>������
%�|�
`�	����*
���	�
��	��������!���
�**=�
��
>������^���������
�
������
��	�
���>

'���
���
	�%�	
"��^�����������
'	�%��	�
��+����>�������
���>

'��
���}�
<�����%��^�������������	
�*�+����>�����	����
		�%��������'

�������
���
	�%�	
"��^�����������~�



{����	�����|�

�"��	�

�
��	������������ ������ ��	
��
������

<�*�
'��<
'�	=��	����
��>
�������
���
	�%�	
"��^����������<����<
'�	=��	����'��\������
�
	�%�	
"���
����#�*�
���
%�����	���+�	�����������������%���������
���
	�%�	
"��^�������
����
+����>��$����{**�>���<
'�	=������	���?�>���%�<�����%��^�������
���`�*
��	���
��	���^����**����
^����������
|�	�
�����^����**��<
'�	=�#+����>�������
	"��	�
���'"���?�
|�����������+����>���_�
����
	"��	�
���'"���?�
|�����'���	����~��!�������$����

������	�
��*���
��?�
|����#��?$���	�|��{"�
�����<
��'*	�	�
����	������#�{<�$`���|�*
����}�
�����
	�
����?�����	�
��*��

>
�"��

��
"�*������%�	��	�����	�|��{"�
������
�|����

	��	�
��~�
��������	
��	�
��{�	�
�������#�{���{$`�����	������	�
���!���
�**=�
��
>������^�������
�������
%�	���'�����**=���	��*������*�����*��"��%�	����+
�

��<
'�	=`�+����>������������	���������|�**����
^������<
""'��	=����+��
"�����<
'�	=`�+����>���#�

	��
��+����>��$�������
	��
�	%
��
�����
*
��	���
'	�����	���?	�	��
��+����>�����	���!

��	�<
'�	=��
	�%�	
"��<
""'��	=����!

��	����
<
'�	=`�����
�����#�

	����	�
������
����$`�����	����		�%���
����
����*��
"������		�%�����
<
'�	=`���*��
"��#�

	����	�
����*��
"�$�#��?������$�������'����'�����**=���	��*������*�������
�*��"���
��������
���

|��������	
�*�

����	

���	����	
�*�����#�?�?���������?������$`�	������_�
	�
���!���
�**=�
��
>������^�������
�����"�=��*�
���|��������
����	

���**=�

����	

���**=����
���
���	���%�	��	���!�
"�����

���	�*
��	�
��

��	���'


'����>�
�>�
������}�

����
�>�
��*����	

����'*	'
�*�����>

'�����>����%�	���'

��������*

�	�
��������		*�"��	��=��~�
	���!
��������	����~	�����	'
=`��
**
%����=��
�	�����
�	

*�
��	����
������	���"���	
�*�	�����
��	�����	'
=���{�	�
�	�����
�
������`�	���
�>�
����"��'���
�{"�
������
�	

*�����%������

�

>���������	
��
'�	���`����*'���>�	�����	��*���"��	�
��+
�

��<
'�	=�����	�����**�>��
�����
+
�

��������~�����	��	���
�����>�
����!���
�*�\��������������	����
���������_`����
�����>����
��		*�"��	�
��'

������	���
�>�
��	�

'>��	���
�"�����
�
��	�����	�����	'
=����
%�|�
`�����'������
	���!�
"�����

���	��
���%������	

���**=���%�	*������|�

�"��	`�*�		*����		*�"��	�
��'

������	������
�

���	��
������	�����	�����	'
=`��*	�
'>��	�����

�*�����
������|�������'�����

��
""�
���*��_�
������>��'
�
��������'�*�����
����%�
��'�����

�|���=�
���������*���������"����>����=�	�����
*=����
��	�����	'
=`�%��*	�=���	

�	�
������	����>���	
��'
������*
	�������'�*���'""�
��
		�>���}�
�
""'��	����

�
��

	��	
�	����
'	��
��	���!�
"�����

���	��
��`��*
�>�	���\�����
�����

�*�������~�
����������
��*��
""'��	������|��������
�|�
	���������	���"�����	�����	'
=�	
�=��
�

'������
�
""'��	����	��	��
���	�**�
��'�����	
��=`����*'���>�	���?	
��=��
��	`��

�*���������`��������
��	

�	��������
""'��	����*
��	����
'	���
'	�%��	�
��	���!�
"�����

���	��
������
#��"�	�
��	��*������$�����

?�

�*��������
����

���
�������	���|�����	=�
��	���!�
"����	��"�=���|�������'�����
����	

���**=����
�������	

���**=��=���	�|��{"�
�������

�������>`��'�	��>`�����>�	��
��>��*��	�
��
'
���������	

������
�'

�"�
�������	�|�	�����*
�>�	�����

�*�����������
����

���
�������	���
�>�
���*�
���|��������_�
���
���	���%�	��������>`����*'���>�	�����|�*
�"��	�
���
""�
���*�������>����'�	
�������
���	������
%�	��*������

��>�#Coregonus artedii$`�*�����	'
>�
��#Acipenser fulvescens$`�*����%��	�������}�
#Coregonus clupeaformis$`������
""
����
��#Cyprinus carpio$����	���
�>�
���

"�	���"�����	���~�
	
�	�����
*=���	�����	'
����#��"�	�
��	��*�����������
�����������|�
��	=�
������
�����?����
��	����



{����	�����|�

�"��	�

��	
��
������ ������ �
��	������������

^��	�	'	������$�������*
��*��
""�
���*�������>����'�	
=�%����'����'��	*=�
��*��������	�����
*=���
��	�����	'
=��=�	�����|�*
�"��	�
����

�*�����
�����������
��*�#�'""�
$��
""'��	����

���

��

	�`��������
�������
|����<'

��	*=`���

�*�����
�������	���|�����	=�
��	���!�
"����	���'��

	���
	���!�
"�����������*��	�����*�	��������	���=��
�

'����������
""'��	����	
�	����

	����	�����_�
�
'	�%��	�
��	���!�
"�����

���	��
�������

2.7.2  Historic and Cultural Resources at the Site }�
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2.7.3  Historic and Cultural Resources within the Transmission Line Corridor �_�
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2.7.4  Section 106 Consultation ��
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2.9 Meteorology and Air Quality ���
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2.9.1 Climate ���
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2.9.1.1 Wind }�
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2.9.1.2 Temperature ��
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2.9.1.3 Atmospheric Moisture ���
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2.9.1.4 Atmospheric Stability �_�
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2.9.1.5 Severe Weather �~�
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2.9.2 Air Quality ��
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2.9.3 Atmospheric Dispersion ���
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2.9.3.1 Short-Term Dispersion Estimates ���
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2.9.3.2 Long-Term Dispersion Estimates ���
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2.9.4 Meteorological Monitoring ���
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2.10  Nonradiological Health �~�
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2.10.1 Public and Occupational Health �~�
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2.10.1.1 Air Quality ���

�'�*�������
��'��	�
��*����*	��������������	����=�����>��������
��'�*�	=��

"���	�|�	����	��	����
�
�	
��'	��	
��'>�	�|���'�	`�|����*��������'��"��	�����'�	��"����
��`������'	
"
��*������'�	����
�

"��
""'	�
�	
������#��<����}$���{�
��'�*�	=��

�+
�

��<
'�	=�����	���!�
"����	��|�����	=�����_�
����'��������?��	�
����������{������'��������	��	����	�
�`�	�����
����������>��	������������
�		���"��	��
����

��**��
�	�
����
**'	��	�������	��+����#��{������$���+
�

��<
'�	=`����%�**�����}�



{����	�����|�

�"��	�

�
��	������������ ������ ��	
��
������

����
	��
��
'	����	�
���
'�	�������*'���>�	�����	

�	�"�	

�
*�	����
��`��
������>��	��������
�
��		���"��	��
�����

�	����+�����	����
����^���'*=�����`�	���+�����'�"�		�����
��'��	���
�����>�	�����{�	
�
�����>��	���
'	����	�+����>����������>�����		���"��	�%�	��	����+������
�{{�?�#+��������$��������
��'��	�%��������`������
	`�
����
��'�*�	=�"
��	

��>���	���
**��	���_�
���	������~��������
�
����
%��>��**���|����
'�	��������
'	����	�+����>�������>�����		���"��	���
�

�	����+�����{{�?��������	*=`�+
�

��<
'�	=`����%�**������|���
	��
��
'	����	�
���
'�	����}�
���+����>�������\'���������

��<
'�	����������
`�%���
�����>��	����

"��
��		���"��	��
����~�
	
�"���	��������
�����

�	������
'
�
�
����	����
��#��{������$����

2.10.1.2 Occupational Injuries ��
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2.10.1.3 Etiological Agents ���
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2.10.2 Noise �~�
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2.10.3 Transportation �~�
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2.10.4 Electromagnetic Fields ��

�
���"����
��*�����>���
�	���
	���*��	
�������"�>��	������*��`�
���

���	
��
**��	�|�*=�����+!�������
�'�*�������%

��
����*	����������
"�

"������=���'	��������

�������
�'
��	
��+!���

"����
�
%�
�	
���"����
���=�	�"�`����*'���>��%�	����>��	�	�
���#

��'��	�	�
��$�
���	���������
	
���"����
��*������
����	��>�	����*��	�	
�	���
�>�
��*��*��	
���*����	
��'	�
��>
������
���"����
�����
*�����
��
�	���	����
��'���=�
��}�����#}���=�*�����
����
��$`�%���������
�����
���	
�����_�
��	
�"�*=�*
%��
��'���=�#�\!$���^���
"��
��
�`�	�*�|���
��	
���"�		�
����|���
��'�������
�����	
����
����+��`�����"��

%�|�����|���
��'�������
�������+�������>
��	�
�#��<����}$���}�

�*��	
�����
���
��'*	��>��

"���
��	��������	
����
>������
��'�	

��

��

"����'�������
>�������~�
"�	�**����	
'�	'
������������"�*��
�������'	�������	��

"��+!�����
���	���%�	��	
���"����
�����
*�����#��<����}$��������	�����
�	
���"����
��*������������
"���*��	
���**=����
>����=��*
������
�

��"�	=�	
�	����*��	
������*��
��	���*������{�����'�����'

��	��������>���
�	�������'�����������	����
�����*
%��

"�	���*����	�

'>��	���
����	���	
�	���>

'�����<�����	�|�����
>�������
��'
�������

����	��	��	��
�����	����*��	
������*��
����*���`��	

��>�	����*��	
������
>��%��*��	��=��
���*��	
���**=����
��
*�	����

"�	���>

'�����{���
�
���	�����>�
��	���>

'�������
����|������*��	
�����
����=����
�
"��>���	
��
�	��	�%�	���'������
����	�����'���
��	����'�����������
>��
��	���������	�|���_�
���
>��	�

'>��	�����
�
�����
�=�	
�	���>

'�����?'�����'	�������	���
���
�	

**����������
"���"������=��
��

"�����%�	����	�
��*��*��	
���*�?���	=�<
���#��?<$��
�	�
������}�

����	��	
���"����
��*�����	��	�%
'*���
����	�!�
"����	
�	����

�
������%�!�
"�����%�	��=�
���~�
%
'*������
��	
'�	�������
%�����=���	

�	�����
��#��	

�	�����
�������$����
���"����
��*��������
	��	���
|��!�
"����
����	��%
'*������
��	�������
��
�	����=�^�<Transmission�#��	

�	����
����
�������$`�%������*�
�
��
�	�������"���>���	���	
���"����
���=�	�"�
������	��>�!�
"�������
�	�	���!�
"����	��#��	

�	�����
�������$�����������	��>�^�<Transmission��=�	�"�"��	����?<����
�
�	�
����

����'�����'

��	��#��	

�	�����
�������$�����	

�	�����
���	�	���	��	��**�	
���"����
�����
*�����%
'*���
"�*=�%�	�����*����*��
�>'*�	

=��	����
�������	��	�	�������>�������
��	
'�	�
��
�����
	����

�
����!�
"�����'��	�	�
������	
���"����
����
�'�	��%
'*���
"�*=�%�	����?<��

|���
����_�
#��	

�	�����
�������$���^�<Transmission�%
'*�����'
��	��	�	����*��	
������*���	
��>	��'���
�	������
��%�	
���"����
��*�����%
'*���
��

"�	
���?<�>'���*�����#"���"'"�
��*����	����~������"��}�
%�	����	�����������"���"'"�
��*����	������}����"��	�	�����>��
��	������$�#��	

�	��~�
����
�������$�����



{����	�����|�

�"��	�

��	
��
������ ������ �
��	������������

\
�>�	�
"�

���

�������
�'
��	
��
%�
�	
���"����
��*���������������	'������

����'"��
�
����
=��
�������������*	�������	��%�
���|�*'�	�������������_�~�#��<����}$������
������'����������
	������#��	

�	�����
�������$����������_�~�
�|��%����'"������*	�������+!��������
�
��*'�����_�

������

���������	��
���*��	

"�>��	������*���#�+!�$����
���	���%�	���'�*��
��*��	��������
���
���	���	
���"����
��*������
��'���
	������?	'�����
��}������+!����|���
	�}�
'��
|�
����
����	��	��|�������*�����>���
"�'*������	��%�	�����*�����
�'
������+!���
��~�
'�*����
	��
��>��	��	��	���|����	
���������	�#��>�`�	
�������"���*�������
�����>�
����	�
�$���
���	��	��
�"�	�����'	�������	������
	�����

��������*
�>�
�	�
"������	�`����
��*`��
����
�'�	*��������'���	����	�	��
��	���������������'

��	*=�������'�	�`��
�>���
����
��*'��
�����

���'"������*	���"���	������
����*������

2.11  Radiological Environment  ���
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Radioactive Effluent Release and Radiological Environmental Operating Report for the Period ���
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2.12  Related Federal Projects and Consultations ��
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October 2011 3-1 Draft NUREG-2105 

3.0  Site Layout and Plant Description 1 

The proposed Enrico Fermi Unit 3 (Fermi 3) would be located in Monroe County in rural 2 
southeastern Michigan.  Detroit Edison Company (Detroit Edison) applied to the U.S. Nuclear 3 
Regulatory Commission (NRC) for a combined license (COL) for Fermi 3.  The proposed new 4 
unit would be situated wholly within the existing Enrico Fermi Atomic Power Plant (Fermi) site 5 
and adjacent to the existing Enrico Fermi Unit 2 (Fermi 2).  Enrico Fermi Unit 1 (Fermi 1), also 6 
located on the Fermi site, is in the process of being decommissioned.  The Fermi site is located 7 
on the western shore of Lake Erie approximately 30 mi southwest of Detroit, Michigan, and 7 mi 8 
from the United States–Canada international border. 9 

In addition to the COL application, Detroit Edison must obtain a Department of Army permit from 10 
the U.S. Army Corps of Engineers (USACE) to conduct activities that affect waters of the 11 
United States, including wetlands.  As a first step, Detroit Edison initiated coordination with 12 
USACE through preapplication and jurisdictional determination meetings.  Then, on June 17, 13 
2011, Detroit Edison submitted a Joint Permit Application (Detroit Edison 2011a) to the 14 
Michigan Department of Environmental Quality (MDEQ) for activities associated with the 15 
proposed Fermi 3 project.  On September 9, 2011, Detroit Edison subsequently submitted a 16 
permit application to the USACE. 17 

This chapter describes the key characteristics of the proposed plant that must be understood to 18 
assess the environmental impacts of the proposed action; the characteristics are drawn 19 
primarily from Detroit Edison’s Environmental Report (ER) (Detroit Edison 2011b), its Final 20 
Safety Analysis Report (FSAR) (Detroit Edison 2011c), and supplemental information provided 21 
by Detroit Edison in response to requests for additional information. 22 

Whereas Chapter 2 of this environmental impact statement (EIS) describes the existing 23 
environment at the proposed site and its vicinity, this chapter describes the physical layout of 24 
the proposed plant.  This chapter also describes the physical activities involved in building and 25 
operating the plant and associated transmission lines.  The environmental impacts of 26 
constructing and operating the plant are discussed in Chapters 4 and 5, respectively.  This 27 
chapter is divided into four sections:  Section 3.1 describes the external appearance and layout 28 
of the proposed plant; Section 3.2 describes the major plant structures and distinguishes 29 
structures that interface with the environment from those that do not interface with the 30 
environment, or that interface with the environment temporarily; Section 3.3 describes the 31 
activities involved in building or installing each of the plant structures; and Section 3.4 describes 32 
the operational activities of the plant that interface with the environment.  Full citations for 33 
references are listed in Section 3.5. 34 
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3.1 External Appearance and Plant Layout 1 

The 1260-ac Fermi site is located on the western shore of Lake Erie at a grade of approximately 2 
581.8 ft North American Vertical Datum of 1988 (NAVD 88).  The grade at the power block area 3 
where Category I structures are located is approximately 589.3 ft NAVD 88.  The site contains 4 
one operating boiling water reactor (BWR), Fermi 2, and one fast breeder reactor, Fermi 1, and 5 
their associated facilities.  Fermi 1 is no longer operational, and the unit has been defueled in 6 
preparation for dismantling.  Full decommissioning of Fermi 1 is expected to be complete prior 7 
to initiation of Fermi 3 construction.  Fermi 2 currently is in operation and, if its license is 8 
renewed, the unit will continue to operate when Fermi 3 comes online in 2020. 9 

Figures 3-1 and 3-2 show aerial views of the Fermi site layout, including the location of existing 10 
and proposed buildings, and the site property boundary.  Fermi 1 is shown in these figures, 11 
although, as discussed above, Detroit Edison plans to remove this unit as part of a separate 12 
action prior to construction of Fermi 3.  Figure 3-3 is an aerial view of the current configuration 13 
of the Fermi site; Figure 3-4 is an aerial view with the proposed site layout and Fermi 3 14 
structures superimposed. 15 

Fermi 2 uses two 400-ft-tall concrete natural draft cooling towers for heat dissipation 16 
(Figure 3-3).  Each tower is approximately 450 ft in diameter at the base.  As can be seen in 17 
Figure 3-3, the natural draft cooling towers for Fermi 2 are the dominant visible structures on the 18 
site and are visible from outside the site property boundaries. 19 

The normal power heat sink (NPHS) for Fermi 3 would be provided by an additional concrete 20 
natural draft cooling tower.  Water from Lake Erie would be used for makeup water for the 21 
Circulating Water System (CIRC), the Plant Service Water System (PSWS), and the Fire 22 
Protection System (FPS).  The intake for Fermi 3 would be adjacent to the existing intake for 23 
Fermi 2, which is located between the two groins that project into Lake Erie (Figure 3-1).  An 24 
offshore underwater discharge pipe would serve as the outfall from the Fermi 3 CIRC and 25 
PSWS.  The proposed natural draft cooling tower for Fermi 3 would be located to the southwest 26 
of the two existing Fermi 2 cooling towers (Figure 3-4). 27 

Fermi 3 would share some facilities with Fermi 2, including office buildings, potable water 28 
supply, and sanitary discharge structures (Detroit Edison 2011b).  Paved onsite roadways would 29 
connect Fermi 3 to the remainder of the Fermi site, providing routine and nonroutine access. 30 

Some of the existing infrastructure on the Fermi site would be modified to integrate Fermi 3 with 31 
Fermi 2.  None of the Fermi 2 structures or facilities that directly support power generation at 32 
that unit would be shared.  The electrical switchyard for Fermi 3 would be separate from the 33 
existing Fermi 2 switchyard, but the transmission lines from the two switchyards would share 34 
common transmission towers as the lines leave the site.  The existing Fermi 2 protected area  35 
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 1 

Figure 3-1.  Fermi Site Layout Showing Existing and Proposed Facilities:  Power Block 2 
and Adjacent Facilities (Detroit Edison 2011b) 3 
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 1 

Figure 3-2.  Fermi Site Layout Showing Existing and Proposed Facilities:  Ancillary 2 
Facilities (Detroit Edison 2011b) 3 
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 1 

Figure 3-3.  Aerial View of the Existing Fermi Site Looking North (Detroit Edison 2011b) 2 

would be expanded to include Fermi 3.  Existing administrative buildings, warehouses, and 3 
other minor support facilities would be used, expanded, or replaced, based on economic 4 
considerations and operational requirements. 5 

As shown in Figures 3-1 and 3-2, Fermi 3 would be located in close proximity to Fermi 2.  Major 6 
proposed plant structures would be located, for the most part, on areas that were disturbed 7 
during construction and operation of Fermi 1 and Fermi 2.  In designing the site layout for 8 
Fermi 3, Detroit Edison attempted to minimize offsite visual intrusion and other impacts by 9 
locating major plant structures away from the Lake Erie shoreline, placing new structures in 10 
relatively close proximity to Fermi 2 facilities, and placing the intake structure in the existing 11 
developed section of shoreline (Detroit Edison 2011b). 12 

Land use within 5 mi of the Fermi site is primarily for agriculture, although there are several 13 
small beach communities (Estral Beach, Stony Point, Detroit Beach, and Woodland Beach) and 14 
the small Newport-Oldport residential area to the northwest.  The nearest of these communities 15 
is Stony Point, located about 2 mi south of the Fermi site.  Visual impacts from the site are 16 
limited to the closest residents and traffic on the Dixie Highway and other nearby roads.  The  17 
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 1 

Figure 3-4.  Aerial View of the Fermi Site Looking North with Proposed Fermi 3 Structures 2 
Superimposed (Detroit Edison 2011b) 3 

site is not visible from any nearby recreational areas or other areas that have frequent visitor 4 
use. 5 

Figure 3-5 provides a view of the Fermi site from outside the site boundary.  As can be seen, 6 
the most obviously visible existing structures are the natural draft cooling towers.  Although 7 
vegetation blocks public view of many of the power plant structures, the cooling towers and their 8 
plumes are prominently visible from all directions.  Because Fermi 3 would be located in the 9 
same general vicinity as Fermi 2, the same vegetation would block views of some Fermi 3 10 
facilities.  However, similar to Fermi 2, the proposed natural draft cooling tower and its plume 11 
would be visible from offsite (Figure 3-5), including by recreational boaters on Lake Erie.  The 12 
height of the proposed Fermi 3 natural draft cooling tower would be approximately 600 ft. 13 
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 1 

Figure 3-5.  View of the Fermi Site from Post Road Looking Southeast:  Existing 2 
Fermi 2 Cooling Towers Are Shown on the Left; the Proposed Fermi 3 3 
Cooling Tower Is on the Right (Detroit Edison 2011b) 4 

3.2 Plant Structures  5 

This section describes each of the major plant structures and is divided into three categories:  6 
the reactor power system, structures that would have an interface with the environment during 7 
operation, and the balance of plant structures.  All of these structures are relevant in the 8 
discussion of building impacts in Chapter 4.  Only those structures that interface with the 9 
environment are relevant to the operational impacts discussed in Chapter 5. 10 

3.2.1 Reactor Power Conversion System 11 

Detroit Edison has proposed the construction and operation of an Economic Simplified Boiling 12 
Water Reactor (ESBWR) designed by GE-Hitachi Nuclear Energy Americas, LLC (GEH), at the 13 
Fermi site.  GEH submitted the Standard Design Certification Application for the ESBWR on 14 
August 24, 2005, to the U.S. Nuclear Regulatory Commission (NRC), and it was accepted for 15 
review on December 1, 2005 (Detroit Edison 2011b).  The NRC staff is performing a detailed 16 
review of that certification application. 17 

The ESBWR design is a single-cycle, natural circulation, BWR, and has passive safety features.  18 
The reactor is rated at 4500 MW(t), with a design gross electrical output of approximately 19 
1605 MW(e) and a net output of 1535 MW(e) (Detroit Edison 2011b).  Figure 3-6 provides an 20 
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illustration of the reactor power conversion system.  Steam generated in the reactor vessel 1 
drives high-pressure and low-pressure turbines to create electricity.  Steam that has passed 2 
through the low-pressure turbines is condensed and pumped back to the reactor vessel as 3 
water.  The heat rejected from the plant to the environment, principally the atmosphere, is 4 
calculated to be 9.883 × 109 Btu/hr (Detroit Edison 2011b). 5 

3.2.2 Structures with Major Plant-Environment Interfaces 6 

For assessment purposes, the review team divided the plant structures into two primary groups:  7 
(1) those that interface with the environment and (2) those that are internal to the reactor and 8 
associated facilities but without environmental intakes or releases.  Examples of environmental 9 
interfaces are withdrawal of water from the environment at the intake structures, release of 10 
water to the environment at the discharge structure, and release of excess heat to the 11 
atmosphere.  Structures with environmental interfaces are those that the review team considers 12 
in its environmental review of the operational impacts of the facility in Chapter 5.  The processes 13 
that occur within the plant itself and that do not affect the environment are not relevant to a 14 
National Environmental Policy Act (NEPA) review and are not discussed further in this EIS.  15 
However, such internal processes are considered in the ESBWR design certification 16 
documentation and in NRC plant safety reviews.  This section discusses the plant structures 17 
that would interface with the environment.  The remaining structures are discussed in 18 
Section 3.2.3, inasmuch as they may alter the landscape and are relevant in the review team’s 19 
consideration of construction impacts, which are discussed in Chapter 4 of this EIS. 20 

3.2.2.1 Landscape and Stormwater Drainage 21 

Landscapes and stormwater drainage systems affect the rates and routing of rainfall-generated 22 
runoff and affect the infiltration of rainfall into the groundwater as recharge.  Impervious areas 23 
eliminate recharge to aquifers beneath the site.  Pervious areas managed to reduce runoff and 24 
maintained free of vegetation will experience considerably higher recharge rates than adjacent 25 
area with local vegetation.  Landscaping at the Fermi site would be managed to reduce runoff 26 
and erosion.  The Fermi 3 power block area would be mostly impervious.  The proposed 27 
Fermi 3 stormwater drainage patterns are discussed in the FSAR (Detroit Edison 2011c), 28 
because the stormwater drainage system performs a safety-related function by preventing 29 
flooding of the safety structures.  The grading of the surface topography would direct water 30 
away from the safety structures and into drop inlets, and stormwater runoff would be routed 31 
through storm drains to the North Lagoon.  If the storm drains were blocked, stormwater would 32 
drain off the power block area in all directions and drain to the North Lagoon, the South Lagoon, 33 
or directly to Lake Erie (Detroit Edison 2011c).  The land surrounding the Fermi 3 power block 34 
would be gently sloped away to allow drainage of stormwater runoff toward the North Lagoon, 35 
the South Lagoon, or Lake Erie. 36 
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3.2.2.2 Cooling System 1 

The following sections provide detailed descriptions of the components of the cooling water 2 
systems for the proposed Fermi 3.  These descriptions were determined from the Economic 3 
Simplified Boiling Water Reactor Design Control Document (GEH 2010) and include 4 
site-specific characteristics as described in the Fermi 3 ER (Detroit Edison 2011b). 5 

The cooling system would represent the largest interface between the plant and the 6 
environment.  Makeup water would be provided to Fermi 3 through the intake structure on Lake 7 
Erie.  A portion of this makeup water would be returned to Lake Erie as blowdown via the 8 
discharge pipe.  The remaining portion of this water would be lost to the atmosphere through 9 
evaporation or drift from the natural draft cooling tower.  These three components represent 10 
interfaces between the plant and the environment, and are described next. 11 

Cooling-Water Intake Structures 12 

Water would be withdrawn from Lake Erie for use in Fermi 3 systems through an intake bay.  13 
The intake from Lake Erie for Fermi 3 would be located near the intake for Fermi 2, between the 14 
two rock groins that extend into Lake Erie.  The proposed location of the intake for Fermi 3 is 15 
shown in Figure 3-1.  Section 3.4.2.1 of the ER (Detroit Edison 2011b) describes the intake 16 
system for Fermi 3 in detail. 17 

The intake structure would provide water for the nonsafety-related cooling for the Station Water 18 
System (SWS), which would supply makeup water for both the CIRC and the PSWS.  The 19 
cooling water in the CIRC provides heat dissipation from the main condensers to the normal 20 
plant heat sink (NPHS).  The NPHS for Fermi 3 would be a natural draft cooling tower.  The 21 
cooling water in the PSWS would provide head dissipation from the heat exchangers of both the 22 
Turbine Component Cooling Water System and the Reactor Component Cooling Water System.  23 
The heat from the PSWS would be dissipated to the NPHS and/or the Auxiliary Heat Sink 24 
(AHS).  The AHS would consist of two mechanical draft cooling towers and would be housed 25 
adjacent to the Water Treatment/Service Water on the southeast side of the Fermi 3 power 26 
block.  The SWS would supply makeup water to the NPHS and AHS cooling tower basins and 27 
would consist of two subsystems:  the Plant Cooling Tower Makeup System (PCTMS) and the 28 
Pretreated Water Supply System (PWSS).  The PCTMS would provide makeup water from Lake 29 
Erie for evaporation, drift, and blowdown losses.  The PWSS would provide water for the FPS 30 
and would serve as an alternate to the PCTMS for supplying PSWS makeup water to the 31 
cooling towers.  The FPS would consist of onsite storage tanks and would be available for fire 32 
protection needs for Fermi 3. 33 

At the interface with Lake Erie, there would be a pump house equipped with trash racks to 34 
screen out large objects from the pump system and three traveling screens with a 3/8-in. mesh 35 
arranged side by side to further screen out litter from the water entering the pump house.  Trash 36 
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collected on the rack and screens would then be disposed of.  After water entered the pump 1 
house, it would be treated using sodium hypochlorite, a biocide/algaecide, before it entered the 2 
pumps at the location of the biocide injection diffuser.  There would be two groups of pumps in 3 
the intake bay:  three PCTMS pumps, each equipped to pump at 50 percent capacity for 4 
makeup water to the cooling tower basins, and two PWSS pumps, each designed to pump at 5 
100 percent capacity for makeup water to the AHS and FPS during shutdown. 6 

The maximum flow rate at the intake would be 34,264 gallons per minute (gpm) (Figure 3-7, 7 
Table 3-1; Detroit Edison 2011b).  Detroit Edison (2011b) stated that the water velocity at the 8 
intake would be no more than 0.5 ft/s under all operating conditions to minimize the number of 9 
fish being impinged onto the screens. 10 

The cooling water intake for Fermi 3 would include a trash rack, traveling screens, and a fish 11 
return system.  The trash rack, equipped with a trash rake, would be positioned at the inlet to 12 
the pump house structure to capture larger debris; trash collected from the trash racks would be 13 
disposed of.  Three dual-flow traveling screens (mesh size 3/8 in.) would be arranged side-by-14 
side behind the trash rack to further prevent debris from entering the pump house and to collect 15 
aquatic organisms large enough to be caught on the screens.  Aquatic organisms would first be 16 
washed from the traveling screens using a low-pressure water spray followed by a high-17 
pressure wash to remove remaining debris.  Strainers would be in place to collect the organisms 18 
washed from the screens, and a strainer backwash would then be used to direct those 19 
organisms back to Lake Erie via a fish return system in a manner compatible with the limits of 20 
the applicable NPDES permit (Detroit Edison 2011b).  The point of return for the fish return 21 
system would be outside the zone of influence of the intake bay (Detroit Edison 2011b). 22 

The elevation of the bottom of the planned intake bay is 559.0 ft NAVD 88, and the location of 23 
pump suction would be at 553.0 ft NAVD 88 inside the pump house.  The record low water 24 
elevation of Lake Erie at the Fermi site (NOAA gage 9063090) is 563.9 ft NAVD 88.  Low water 25 
levels in Lake Erie should not affect pump suction because the suction would be located at over 26 
10 ft below the lowest recorded water level (Detroit Edison 2011b). 27 

Cooling Towers 28 

A natural draft cooling tower (NDCT) would be built for the proposed Fermi 3 as the NPHS.  The 29 
location of the cooling tower is shown in Figure 3-1.  The concrete cooling tower would be 30 
approximately 600 ft tall and 480 ft in diameter at the base.  The cooling tower would be a part 31 
of the CIRC, and the cooling water in the CIRC would provide heat dissipation from the main 32 
condensers to the NPHS.  The CIRC would have four pumps that circulate water from the intake 33 
to the condenser during startup, shutdown, and normal operation of Fermi 3.  The four CIRC 34 
pumps (each 25 percent capacity) would be able to pump a total of 744,000 gpm.  The NPHS 35 
would be located 2200 ft from the intake structure on Lake Erie and 1100 ft from the main 36 
condenser.  Consumptive use of water (NDCT drift and evaporation) for cooling would average  37 
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14,488 gpm and vary between 11,882 and 17,124 gpm (Figure 3-7 and Table 3-1).  Blowdown 1 
water from the NDCT would be transported to the discharge pipe to be discharged to Lake Erie 2 
at an annual average rate of 14,474 gpm (range 11,868 and 17,110 gpm) (Figure 3-7 and 3 
Table 3-1).  The NDCT would be designed to dissipate heat at a rate of 1.07 × 1010 Btu/hr to the 4 
atmosphere. 5 

The heat from the PSWS would be dissipated to the NPHS and/or the AHS.  Two mechanical 6 
draft cooling towers would serve as the AHS and would be located adjacent to the Water 7 
Treatment/Service Water Building (Figure 3-1).  The AHS would have the capacity to dissipate 8 
heat at a rate of 2.98 × 108 Btu/hr (Detroit Edison 2011b). 9 

Discharge Structure 10 

After the water is cooled in the cooling towers, some water would be discharged to Lake Erie.  11 
Additional discharges to Lake Erie could include treated liquid radwaste.  The proposed location 12 
of the discharge pipe is shown on Figure 3-1 as the CIRC water outfall (shown as “27” in figure).  13 
The discharge pipe would extend approximately 1300 ft into Lake Erie and would be 4 ft in 14 
diameter.  For thermal plume simulations (see Section 5.3), Detroit Edison (2011b) assumed 15 
that the discharge pipe would be buried in the Lake Erie lake bed and consist of a 3-port diffuser 16 
system.  This preliminary design assumed that ports would be elevated 1.6 ft above the lake 17 
bed and be angled at 20 degrees above horizontal, pointing to the east (away from the shore). 18 

3.2.2.3 Other Permanent Structures that Interface with the Environment 19 

Roads, rail lines, and buildings are additional permanent plant-environment interfacing 20 
structures that would be built on the proposed site.  These are discussed in this section. 21 

Roads 22 

Enrico Fermi Drive is the main existing site access point from North Dixie Highway into the 23 
Fermi site.  Fermi Drive crosses Leroux Road and Toll Road before reaching the main entrance.  24 
Pointe Aux Peaux Road parallels the southern boundary of the site.  Onsite roads include 25 
Quarry Lake Road, Fox Road, Boomerang Road, Doxy Road, and Bullit Road.  Construction 26 
traffic would use existing onsite roads, but a new access road (new Fermi Drive) would be 27 
constructed parallel to and just north of the existing Fermi Drive from Dixie Highway to the west 28 
Fermi property boundary, and would continue through the site to the new personnel access gate 29 
(Detroit Edison 2011b).  The new Fermi Drive would provide separation between Fermi 2 30 
operations traffic and Fermi 3 construction traffic.  Construction of the new Fermi Drive would 31 
occur during the early stages of Fermi 3 construction.  After construction of Fermi 3 is complete, 32 
the new Fermi Drive would be used as the main access to the site, and the existing Fermi Drive 33 
may be retained as a secondary access road or abandoned (Detroit Edison 2011b). 34 
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To reduce the potential for erosion and siltation from road use by heavy construction vehicles, 1 
existing paved roads may be widened or additional surface layers added to roads to support 2 
construction traffic (Detroit Edison 2011b).  Otherwise, roads are not expected to need 3 
reconditioning to handle the loads from Fermi 3 construction. 4 

Rail Lines 5 

Four rail lines occur in the immediate vicinity of the Fermi site, and there are no plans to expand 6 
the current level of rail service in the area (Detroit Edison 2011b).  Rail transport is available for 7 
the construction of Fermi 3 as needed, and no construction or modification of rail lines is 8 
anticipated.  A single spur track off the Canadian National main rail line crosses the Fermi site 9 
parallel to the route of Fermi Drive. 10 

Excavation Water Infiltration Barriers 11 

During construction of Fermi 3, Detroit Edison would use barriers to minimize the flow of water 12 
entering the excavation.  Water in the shallow fill layer would be excluded from the excavation 13 
by barriers such as reinforced diaphragm concrete walls, sheet piles, grout curtains, or freeze 14 
walls extending through the fill to the top of the glacial till.  The approach to be used has not yet 15 
been determined by Detroit Edison.  If diaphragm concrete walls, sheet piles, or grout curtains 16 
are used, they would remain in place and continue to reduce the permeability of the affected 17 
areas. 18 

Spoils Disposal Area 19 

Excavated material from the power block and circulating water pipe runs would be used as 20 
backfill and structural fill for the cooling tower and circulating water pipe run area 21 
(Detroit Edison 2011b).  No onsite borrow pit is anticipated to be used for Fermi 3 construction.  22 
About 500,000 yd3 of excess excavated material will be disposed of in an onsite area.  This 23 
onsite disposal area may be an expansion of one of the areas used for Fermi 2 spoils disposal 24 
(Figure 3-2), or a new spoils disposal area may be designated onsite.  Under either condition, 25 
an updated USACE authorization would be required for handling of Fermi 3 material.  The use 26 
of an onsite construction landfill is not anticipated. 27 

Diesel Generators, Auxiliary Boiler, Diesel Fire Pumps 28 

Two 17.1-MW standby diesel generators, a 33-MW auxiliary boiler, and two 200-kW diesel fire 29 
pumps will be installed on the site to provide auxiliary and backup systems.  Infrequent testing 30 
and operations of these units would result in combustion emissions to the atmosphere.  Standby 31 
diesel generators would operate about 4 hr per month, the auxiliary boiler is expected to operate 32 
a maximum of 30 days each year, and the fire pumps would operate approximately 48 hr 33 
annually. 34 



Site Layout and Plant Description   

Draft NUREG-2105 3-16 October 2011 

Barge Slip 1 

Dredging of a barge slip within the existing Lake Erie intake embayment may be conducted to 2 
allow delivery of heavy construction equipment and building materials during Fermi 3 3 
construction and for removal of construction debris (shown as “33” in Figure 3-1) 4 
(Detroit Edison 2011b).  No new roads or other transportation facilities would be required to 5 
accommodate Fermi 3 barge traffic.  Dredge spoils would be placed in the Spoils Disposal Pond 6 
that drains to Lake Erie through Outfall 013, as designated in the Fermi 2 National Pollutant 7 
Discharge Elimination System (NPDES) permit. 8 

Based on an evaluation of the size and draft of the barge that would be needed to transport the 9 
reactor vessel and other heavy equipment to the site, dredging to the navigation channel in 10 
Lake Erie does not appear to be necessary (Detroit Edison 2011a).  If it is later determined that 11 
dredging to the navigation channel is needed, Detroit Edison would apply for USACE and 12 
MDEQ permits, impacts would be assessed, and any necessary mitigative measures 13 
determined through the respective permit evaluation processes. 14 

Radwaste Facility 15 

Liquid, gaseous, and solid radioactive waste-management systems collect the radioactive 16 
materials produced as byproducts of operating the proposed Fermi 3.  The radioactive waste 17 
management systems are designed to maintain releases of radioactive materials in effluents to 18 
“as low as reasonably achievable” levels in conformance with 10 CFR Parts 20 and 50, 19 
including the design objectives of 10 CFR 50, Appendix I (Detroit Edison 2011b).  These 20 
systems would process radioactive liquid, gaseous, and solid effluents to maintain releases 21 
within regulatory limits, as described in Section 3.4.3.  The Radwaste Building would be located 22 
adjacent to the Turbine Building (shown as “03” in Figure 3-1). 23 

Sanitary Waste Treatment Plant 24 

Sanitary waste systems needed at Fermi 3 during construction activities would consist of 25 
portable toilets supplied and serviced by an offsite vendor; there would be no sanitary waste 26 
system discharge into the effluent stream.  During operations, the Fermi 3 wastewater treatment 27 
system would collect sewage and wastewater generated from portions of the plant that are 28 
outside radiological control areas.  The system would use mechanical, chemical, and biological 29 
treatment processes.  Sanitary effluent would be gathered and discharged to the Frenchtown 30 
Township Sewage Treatment Facility and would be required to meet applicable NPDES permit 31 
requirements, health standards, regulations, and total maximum daily loads (TMDLs) set by the 32 
Michigan Department of Environmental Quality (MDEQ) and the U.S. Environmental Protection 33 
Agency (EPA). 34 
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Wastewater treatment operations for Fermi 3 would be similar to those for the existing Fermi 2 1 
and those that are commonly used in wastewater treatment plants throughout the United States.  2 
Components of the Fermi 3 sanitary wastewater treatment system include waste basin, wet 3 
well, septic tank, settling tank, wet well pumps, sewage discharge pumps, and associated 4 
valves, piping, and controls.  Chemical treatments applied to the waste would be those within 5 
the Frenchtown Township Sewage Treatment Facility, in keeping with municipal sewage 6 
treatment standards. 7 

Power Transmission System 8 

Transmission lines and corridors are considered to interface with the environment during 9 
operation, because there are potential continuing impacts from electric fields, noise, and 10 
corridor maintenance. 11 

A system impact study conducted for Fermi 3 identified the need for a new onsite 345-kV 12 
switchyard and three new 345-kV transmission lines to connect Fermi 3 to the regional electrical 13 
grid (Detroit Edison 2011b).  The new switchyard would be separate from the existing Fermi 2 14 
switchyard and the onsite 120-kV transmission system. 15 

A new 170-ft-wide transmission corridor (Figure 3-2) is planned on the Fermi site to service 16 
Fermi 3 (Detroit Edison 2011b).  This transmission corridor would include two sets of towers that 17 
would carry both rerouted 345-kV lines that serve Fermi 2 and the new 345-kV lines that serve 18 
Fermi 3.  The new transmission lines would transmit power from the Fermi 3 generator to the 19 
Fermi 3 switchyard at the intersection of Toll Road and Fermi Drive (Figure 3-2).  Onsite 120-kV 20 
support for Fermi 2 would be routed underground along the Fermi Drive corridor. 21 

The offsite route for the new lines will traverse approximately 30 mi within a 300-ft transmission 22 
line corridor along mostly existing corridors to the Milan Substation (Figure 3-8).  The first 23 
18.6 mi of transmission lines (going west and north from Fermi) would be installed alongside the 24 
345-kV lines that are already in place (Figure 3-8).  By reconfiguring conductors, new lines in 25 
this portion of the route could use existing towers, but placement of additional transmission 26 
infrastructure may be necessary.  The remaining 10.8 mi of transmission lines to the Milan 27 
Substation would be located in an undeveloped portion of the transmission line corridor that was 28 
previously authorized for transmission use (Figure 3-8).  Some transmission tower footings were 29 
installed as part of the original Fermi 3 plan, but the corridor has been minimally maintained.  30 
The 350-ft-by-500-ft Milan Substation may be expanded to an area about 1000 ft by 1000 ft to 31 
accommodate the Fermi 3 expansion (Detroit Edison 2011b). 32 

Most of the 18.6-mi portion of the route crosses agricultural land, but the undeveloped 10.8-mi 33 
portion crosses a variety of land cover types including forest, agricultural lands, rural residential 34 
areas, and a golf course. 35 
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 1 

Figure 3-8.  Proposed Transmission Line Corridor from Fermi 3 to Milan 2 
Substation (Detroit Edison 2011b) 3 
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ITCTransmission owns and operates the transmission system in southeastern Michigan.  This 1 
system transfers power from regional power plants to local distribution systems, and carries 2 
power transfers from power plants to loads across the Eastern Interconnection 3 
(Detroit Edison 2011b).  The offsite portions of the proposed Fermi 3 transmission system and 4 
associated corridors would be owned and operated by ITCTransmission.  Detroit Edison has no 5 
control over the construction or operation of the transmission system and is not involved in the 6 
evaluation or decision making for proposed changes to or design of the transmission system.  7 
The two 345-kV transmission lines that would exit Fermi 3 would be owned by Detroit Edison up 8 
to the proposed new Fermi 3 switchyard.  Detroit Edison would continue to own the onsite 9 
transmission corridor, but expects to contract with ITCTransmission to maintain these 10 
transmission lines and towers (Detroit Edison 2011b). 11 

In addition to the new transmission lines and switchyard, upgrades to existing transmission lines 12 
would be needed to facilitate the new generation on the system (Detroit Edison 2011b).  13 
Transmission line and switchyard design would meet or exceed the requirements established in 14 
the National Electrical Safety Code (NESC) (IEEE 2007), which provides standards for electrical 15 
safety, electrical clearances, structural design loadings, and material strength factors.  16 
Modifications to the existing system would comply with relevant local, State, and industry 17 
standards, including NESC and various American National Standards Institute/Institute of 18 
Electrical and Electronic Engineers, Inc. (ANSI/IEEE) standards. 19 

3.2.2.4 Other Temporary Plant-Environment Interfacing Structures 20 

Temporary plant–environment interfacing structures include a concrete batch plant, construction 21 
laydown, a construction parking area, and groundwater dewatering systems. 22 

Concrete Batch Plant 23 

An onsite concrete batch plant would be used to produce concrete during Fermi 3 construction.  24 
Lake Erie water would be used for concrete production.  The plant would be equipped with a 25 
dust-control system that would be checked and maintained on a routine basis.  The location of 26 
the concrete batch plant onsite is expected to result in fewer offsite dust impacts than if concrete 27 
were produced offsite and trucked to the construction area. 28 

Construction Laydown Areas and Temporary Parking 29 

Portions of the Fermi site would be used for temporary construction parking and construction 30 
laydown (Figure 4-1).  These areas would occupy a total of 143 ac (Detroit Edison 2011b).  On 31 
completion of construction, these areas would be rehabilitated by removing gravel, replacing 32 
stocked topsoil, regrading, and revegetating. 33 
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Groundwater Wells and Dewatering Systems 1 

Groundwater is not used for Fermi 2 operations, and has not been proposed for use during 2 
construction or operation of Fermi 3.  However, it is possible that groundwater may be supplied 3 
to certain outbuildings as potable water during the construction period (Detroit Edison 2011b).  4 
This water use would be expected to be minimal.  Groundwater wells or sumps are planned to 5 
dewater deep excavations during construction; however, no permanent dewatering systems 6 
would be required for Fermi 3. 7 

3.2.3 Structures with Minimal Plant-Environmental Interface 8 

The structures described in the following sections would have minimal interface with the 9 
environment during plant operation. 10 

3.2.3.1 Power Block 11 

Buildings and facilities within the power block would include the Reactor Building, Fuel Building, 12 
Control Building, Turbine Building, Radwaste Building, and several service buildings 13 
(e.g., Electrical Building, Service Water Building) (Figure 3-1). 14 

The Reactor Building (shown as “01” in Figure 3-1) would house the reactor system, reactor 15 
support and safety systems, concrete containment, safety-related power supplies and 16 
equipment, steam tunnel, and refueling area (GEH 2010).  The Fuel Building (shown as “11” in 17 
Figure 3-1) would house the spent fuel pool, cask loading area, fuel equipment and storage 18 
areas, lower connection to the inclined fuel transfer system, and other plant systems and 19 
equipment.  The Reactor and Fuel Buildings would share a common wall and a large common 20 
foundation mat. 21 

The Control Building (shown as “04” in Figure 3-1) would house safety-related electrical, control, 22 
and instrumentation equipment and the control room for the Reactor and Turbine Buildings 23 
(GEH 2010).  The Turbine Building (shown as “03” in Figure 3-1) would be the tallest building 24 
within the power block (171 ft tall and with a 234 ft ventilation stack) and would house the 25 
turbine generator, main condenser, condensate and feedwater systems, condensate purification 26 
system, offgas system, turbine-generator support systems, and bridge crane. 27 

The Radwaste Building (shown as “10” in Figure 3-1) would house the equipment and floor 28 
drain tank(s), sludge phase separator(s), resin hold-up tank(s), detergent drain collection 29 
tank(s), concentrated waste tank(s), chemical drain collection tank(s), and associated pumps 30 
and systems for the radioactive liquid and solid waste treatment systems (GEH 2010).  Tunnels 31 
would connect the Radwaste Building to the reactor and Fuel and Turbine Buildings.  The 32 
radwaste facility is discussed in Section 3.2.2. 33 
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3.2.3.2 Cranes and Crane Footings 1 

Mobile cranes and a stationary crane would be used to facilitate the construction of the Fermi 3 2 
power block.  The stationary crane would require that footings be fabricated and cranes be 3 
erected on the site. 4 

3.2.3.3 Ultimate Heat Sink 5 

The ESBWR design has no separate emergency water cooling system.  The ultimate heat sink 6 
function would be provided by safety systems integral and interior to the reactor plant.  These 7 
systems would ultimately use the atmosphere as the heat sink.  The ultimate heat sink would 8 
not rely on cooling towers, basins, or cooling water intake/discharge structures external to the 9 
reactor plant.  In the event of an accident, the ultimate heat sink would be provided by the 10 
Isolation Condenser/Passive Containment Cooling Pools, which would provide the heat transfer 11 
mechanism for the reactor and containment to the atmosphere. 12 

3.2.3.4 Pipelines 13 

New pipelines would be needed to provide makeup water from Lake Erie for the CIRC, PSWS, 14 
and FPS.  Cooling tower blowdown water would be discharged via a new pipeline and discharge 15 
structure within Lake Erie.  The review team assumed that pipelines would follow existing roads 16 
or roads created when building Fermi 3.  Therefore, the installation of pipelines would be limited 17 
to areas already disturbed. 18 

3.2.3.5 Permanent Parking 19 

Two new multiple-level parking garages would be built to accommodate Fermi 2 and 3 20 
operational workers (shown as “38” on Figure 3-1 and “31” on Figure 3-2).  The two parking 21 
garages are sized to accommodate Fermi 2 and Fermi 3 operational parking. 22 

3.2.3.6 New Meteorological Tower 23 

A new meteorological tower would be built for the Fermi site and would be located near the 24 
southeastern boundary of the property (shown as “42” in Figure 3-2) (Detroit Edison 2011b).  25 
Relocating the existing meteorological tower would be necessary because the Fermi 3 cooling 26 
tower would interfere with the current meteorological tower location.  The new meteorological 27 
tower would be a guyed open-latticed tower and would have a height of 197 ft. 28 

3.2.3.7 Miscellaneous Buildings 29 

Several small buildings would be built on the site to support worker, construction, and 30 
operational needs (e.g., shop buildings, construction support offices, warehouses, guard 31 
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houses).  Some buildings may be temporary and would be removed after the plant begins 1 
operation. 2 

3.3 Preconstruction and Construction Activities 3 

Although nuclear-plant construction activities are similar to those for other large industrial 4 
facilities, the NRC’s authority is limited to only those construction activities that have a 5 
“reasonable nexus to radiological health and safety or common defense and security” 6 
(72 FR 57432).  This definition of “construction” includes placement of fill, mud mat, concrete, or 7 
permanent retaining walls within an excavation for safety-related structures, systems, or 8 
components (SSCs) (but not the excavation activity itself); installation of foundations; or in-place 9 
assembly, erection, fabrication, or testing of any safety-related SSC.  This definition also 10 
extends to SSCs needed to mitigate accidents that are used in plant emergency operating 11 
procedures or whose failure could cause a safety-related problem.  Activities fitting this 12 
definition of “construction” can only occur after the NRC issues a COL or a Limited Work 13 
Authorization. 14 

Construction activities associated with structures that do not provide a safety function are called 15 
“preconstruction” by the NRC in 10 CFR 51.45(c).  Preconstruction activities are not within the 16 
NRC’s regulatory authority; they are typically regulated by other local, State, and Federal 17 
agencies.  Preconstruction includes activities such as clearing and grading, excavating, and 18 
erection of buildings or facilities that do not support the reactor or associated safety structures.  19 
Examples of such facilities are parking lots, rail spurs, potable water systems, and sanitary 20 
waste treatment facilities.  Activities associated with transmission line corridors are also 21 
considered preconstruction.  Preconstruction activities can occur before, during, or after the 22 
construction of safety-related structures, but require the appropriate permits and authorizations 23 
from regulating agencies.  Further information about the delineation of construction and 24 
preconstruction activities in this EIS is presented in Section 4.0. 25 

In this section, those structures and activities that are associated with building a nuclear power 26 
plant are described without distinguishing whether those structures and activities are 27 
construction or preconstruction.  Table 3-2 provides general definitions and examples of 28 
construction and preconstruction activities that would be performed in building the new unit.  29 
This section is not a comprehensive discussion of all activities or a detailed engineering plan for 30 
construction and preconstruction activities.  Rather, this section provides an overall 31 
characterization of the major activities for the major structures to provide a framework for the 32 
activities involved in building the proposed nuclear power plants. 33 
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Table 3-2.  Definitions and Examples of Activities Associated with Building Fermi 3 1 

Activity Definition Examples 
Clearing Removing vegetation or existing structures from the 

land surface. 
Cutting trees from an area to be used for 
construction laydown. 

Grubbing Removing roots and stumps by digging. Removing stumps and roots of trees logged 
from the construction laydown area. 

Grading Reforming the elevation of the land surface to 
facilitate operation of the plant and drainage of 
precipitation. 

Leveling the site of the reactors and cooling 
towers. 

Hauling Transporting material and workforce along 
established roadways. 

Construction workers driving on new access 
road. 

Paving Laying impervious surfaces, such as asphalt and 
concrete, to provide roadways, walkways, parking 
areas, and site drainage. 

Paving the new Fermi Drive. 

Shallow excavation Digging holes or trenches to a depth reachable with 
a backhoe.  Shallow excavation may not require 
dewatering. 

Pipelines; foundations for small buildings. 

Deep excavation Digging an open hole in the ground.  Deep 
excavation requires equipment with greater vertical 
reach than a backhoe.  Deep excavation generally 
requires dewatering systems to keep the hole from 
flooding. 

Excavation of the basemat for the reactor. 

Excavation 
dewatering 

Pumping water from wells or pumping water directly 
to keep excavations from flooding with groundwater 
or surface runoff. 

Pumping water from deep excavation for 
reactor building. 

Dredging Removing substrates and sediment in navigable 
waters or wetlands. 

Enlargement of the barge slip. 

Spoils placement  Placing construction (earthwork) or dredged 
material in an upland location. 

Placing dredge spoils into a designated 
spoils disposal area. 

Structure erection Assembling structures into their final positions, 
including all connections between structures. 

Using a crane to assemble structures. 

Fabrication Creating an engineered material from the assembly 
of a variety of standardized parts.  Fabrication can 
include conforming native soils to some engineered 
specification (e.g., compacting soil to meet some 
engineered fill specification). 

Preparing concrete for pouring; laying rebar 
for basemat. 

Well drilling Drilling and completing wells. Drilling wells for dewatering or water supply.

Vegetation 
management 

Thinning, planting, trimming, and clearing 
vegetation. 

Maintaining the construction parking lots 
and laydown areas free of vegetation. 

Filling a wetland or 
waterbody 

Discharging dredge and/or fill material into waters 
of the United States, including wetlands.   

Placing fill material into wetlands to bring it 
to grade with the adjacent land surface. 
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3.3.1 Areas Affected by Preconstruction and Construction Activities 1 

Detroit Edison has stated (Detroit Edison 2011d) that construction and preconstruction activities 2 
for Fermi 3 would occur on approximately 301 ac of the Fermi property; however, previously 3 
developed areas account for 112 ac; thus, only 189 ac would be considered new disturbance.  4 
Approximately 154 ac of the Fermi site would be occupied by permanent Fermi 3 facilities.  5 
Areas that do not contain permanent structures would be reclaimed after construction to the 6 
maximum extent possible and, where practicable, would be replanted or allowed to revegetate 7 
naturally. 8 

3.3.1.1 Landscape and Stormwater Drainage 9 

During building of Fermi 3, parts of the Bass Islands aquifer below the site would be excavated, 10 
dewatered, and potentially grouted to facilitate construction of the plant.  Fluids from dewatering 11 
activities would be discharged through stormwater outfalls, as regulated by an NPDES permit 12 
(Detroit Edison 2011b).  Additional grading and land clearing would be done for activities such 13 
as preparing construction laydown areas.  Stormwater runoff would be managed according to 14 
the required soil erosion and sedimentation control (SESC) plan; the NPDES construction 15 
permit, including EPA (2009) effluent limitations; and any other permits required for such 16 
activities. 17 

Land would be graded and stormwater pipes would be installed to facilitate stormwater drainage 18 
from Fermi 3.  The existing site grade would be raised to 589.3 ft NAVD 88 in the vicinity of 19 
safety-related structures, approximately 7.5 ft above the current Fermi plant grade.  The power 20 
block would contain drop inlets connected to a stormwater collection system that would route 21 
stormwater to the North Lagoon, which drains to Swan Creek. 22 

3.3.1.2 Power Block and Cooling Tower 23 

Building the Fermi 3 power block is anticipated to affect 87 ac including the natural draft cooling 24 
tower, fabrication area, construction offices, and the concrete batch plant 25 
(Detroit Edison 2011b).  Deep excavations would be required for certain Fermi 3 building 26 
foundations including approximately 50 ft for the Reactor Building, 46 ft for the Radwaste 27 
Building, 43 ft for the Control Building, and 31 ft for the Turbine Building.  Dewatering would be 28 
necessary during excavation and foundation building and could be accomplished using sumps 29 
within the excavation and, if necessary, groundwater extraction wells.  Portions of the 30 
subsurface could be injected with grout to reduce inflow of groundwater to the excavation areas 31 
(Detroit Edison 2011b).  Grouting was done during construction of Fermi 2, resulting in a 32 
reduction in hydraulic conductivity and less inflow of water into the excavation area 33 
(Detroit Edison 2011b). 34 
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3.3.1.3 Intake Structure 1 

The new intake structure would involve building a pump house near the intake structure for 2 
Fermi 2.  The intake structure itself would be built on previously developed portions of the Lake 3 
Erie shore.  Additional hydraulic dredging of the intake bay would be required for building of the 4 
intake structure.  Material that is dredged from the intake bay would be disposed of in the Fermi 5 
Spoils Disposal Pond. 6 

3.3.1.4 Discharge Structures 7 

A portion of Lake Erie would be affected by building the Fermi 3 cooling water discharge pipe.  8 
Flow would exit to Lake Erie through three ports in a multi-port diffuser approximately 1300 ft 9 
east of the Lake Erie shoreline at the Fermi site.  The ports would be at an elevation of 10 
approximately 1.6 ft above the lake bed.  A 1300-ft line at least 5 ft deep and 5 ft wide at the 11 
bottom would be mechanically dredged into Lake Erie for the discharge pipe.  The pipe would 12 
be installed within the bottom of Lake Erie in a bed of structural fill.  Installation of the discharge 13 
structure would require USACE and MDEQ permits.  Material that is dredged for the discharge 14 
pipe installation would be disposed of in the Fermi Spoils Disposal Pond (Figure 3-2) in 15 
conjunction with the NPDES permit. 16 

3.3.1.5 Barge Slip 17 

The barge slip that was used to offload equipment during Fermi 2 construction would be 18 
reconfigured to allow delivery of certain equipment and supplies during construction of Fermi 3.  19 
The barge slip and offloading area are cleared gravel with some trees and weedy vegetation 20 
along a sandy inlet area having no permanent structures.  The facility would require substantial 21 
dredging and other preparation work before it could be used for equipment delivery, but 22 
dredging activities are expected to be similar to those associated with ongoing operations and 23 
maintenance dredging of the existing intake embayment. 24 

3.3.1.6 Roads 25 

New onsite roads would be graded and paved.  Temporary access roads may need to be 26 
constructed.  A road is planned to be constructed parallel to the current Fermi Drive, to 27 
accommodate construction traffic associated with Fermi 3 (Detroit Edison 2011b). 28 

3.3.1.7 Pipelines 29 

Pipelines would be installed for the CIRC, stormwater collection systems, intake structures, and 30 
discharge structures.  Shallow excavation (trenching) would be necessary to install the 31 
subsurface pipelines, with the exception of the aforementioned discharge pipeline, which would 32 
require permitted dredging as mentioned in Section 3.3.1.4. 33 
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3.3.1.8 Transmission Line Corridors 1 

Installing transmission lines would require the removal of trees and shrubs along portions of the 2 
transmission line corridor, movement of construction equipment, and shallow excavation for the 3 
foundations of the transmission line towers.  It is assumed that development of the first 18.6 mi 4 
of transmission line from the Fermi 3 switchyard would require minimal land disturbance 5 
because the lines would be placed in an existing developed corridor.  The 10.8 mi corridor to the 6 
Milan substation is currently undeveloped, and building this portion of the line could disturb 7 
393 ac of mostly forested and agricultural lands.  A total of 1069 ac of land would be occupied 8 
by the 29.4 mi long transmission line corridor. 9 

A new 170-ft-wide transmission corridor (Figure 3-2) is planned on the Fermi site to service 10 
Fermi 3 (Detroit Edison 2011b).  This transmission corridor would include two sets of towers that 11 
would carry both rerouted 345-kV lines that serve Fermi 2 and the new 345-kV lines that serve 12 
Fermi 3.  Clearing of vegetation and land disturbance for this transmission line would be limited 13 
to the location of transmission towers because the wetland area traversed by the line could be 14 
spanned without clearing. 15 

3.3.1.9 Switchyard 16 

Detroit Edison would build a new switchyard containing three 345-kV transmission lines to 17 
transport to power generated by Fermi 3.  The Fermi 3 switchyard would be constructed on 18 
10 ac of the prairie restoration area at the intersection of Fermi Drive and Toll Road (shown as 19 
“28” on Figure 3-2).  The offsite Milan Substation may be expanded in size, and this expansion 20 
would affect an additional 19 ac. 21 

3.3.1.10 Construction Support and Laydown Areas 22 

A total of 143 ac have been identified for possible construction laydown areas 23 
(Detroit Edison 2011b):  60 ac in an agricultural field next to the proposed Fermi 3 switchyard, 24 
20.5 ac north and west of the intersection of Fermi Drive and Doxy Road, and 61 ac located in 25 
separate parcels around the Quarry Lakes (Figure 3-2).  Existing topsoil would be removed, 26 
geofabric would be laid down, and the areas would be surfaced with rock.  It is anticipated that 27 
construction laydown areas would be used during construction and then restored following 28 
project completion. 29 

3.3.1.11 Parking and Warehouse 30 

A parking structure and a warehouse would be built in the area to the west and north of the 31 
Fermi 3 power block, and about 7 ac of open water (the entire central canal and parts of the 32 
north and south canals) would be filled in to facilitate building a parking structure and a 33 
warehouse on a total of 5 ac (Figure 3-1). 34 
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3.3.1.12 Miscellaneous Buildings 1 

The construction of the meteorological tower and its access road is anticipated to affect 2 
approximately 6 ac in the southeast portion of the Fermi site (Figure 3-2).  In the southeast 3 
corner of the site, the Fermi 3 Simulator, the EF2/EF3 Administrative Building, and the parking 4 
garage would affect approximately 7 ac in an area that was previously impacted by construction 5 
activities.  Shallow excavation and land clearing would likely be required prior to building 6 
activities. 7 

3.3.1.13 Cranes and Crane Footings 8 

Mobile cranes and a stationary crane would be used during building installation.  The impact of 9 
these cranes is included in the area of impact within the Fermi 3 power block. 10 

3.3.2 Summary of Resource Commitments Resulting from the Building of 11 
Fermi 3 12 

Table 3-3 provides a list of the resource commitments resulting from the building of Fermi 3.  13 
The values in the table combined with the affected environment described in Chapter 2 provide 14 
the basis for the construction and preconstruction impacts assessed in Chapter 4.  The sources 15 
of the values are provided, and the review team has confirmed that each of the values is not 16 
unreasonable. 17 

3.4 Operational Activities 18 

The operational activities considered in the review team’s environmental review are those 19 
associated with structures that interface with the environment, as described in Section 3.2.2.  20 
Examples of operational activities are withdrawing water for the cooling system, discharging 21 
blowdown water and sanitary effluent, and discharging waste heat to the atmosphere.  Activities 22 
within the proposed ESBWR plant are discussed by Detroit Edison in the Fermi 3 FSAR 23 
(Detroit Edison 2011c) and are reviewed by the NRC in its Safety Evaluation Report (final 24 
expected in September 2012).  Structures that interface with the environment and related 25 
operational activities are listed in Table 3-4. 26 

The following sections describe the operational activities, including operational modes 27 
(Section 3.4.1), plant-environment interfaces during operations (Section 3.4.2), and the 28 
radioactive and nonradioactive waste management systems (Sections 3.4.3 and 3.4.4); the 29 
values of resource parameters likely to be experienced during operations are summarized in 30 
Section 3.4.5. 31 

 32 
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Table 3-3.  Summary of Parameters and Resource Commitments Associated with Building 1 
the Proposed Fermi 3 2 

Resource Value Description and References 

Disturbed land area footprint 
onsite 

301 ac total; of that 154 ac would be 
permanently occupied; of the 
301 ac, 189 ac consists of currently 
undeveloped land 

ER Section 4.1.1.1, p. 4-5 
and Table 10.1-2, p. 10-8 

Length of new transmission 
line corridors 

Onsite:  less than 1 mi from Fermi 3 
to switchyard 
 
Offsite:  29.4 mi (18.6 mi of currently 
developed corridor; 10.8 mi of 
undeveloped corridor) 

ER Section 2.2.2.2, p. 2-22 
 
 
ER Section 2.2.2.2, p. 2-23 

Width of new transmission 
line corridors 

Onsite:  170 ft 
 
Offsite:  300 ft 

ER Section 2.2.2.2, p. 2-22 
 
ER Section 2.2.2.2, p. 2-23 

Disturbed land area in new 
onsite transmission corridor 

20 ac Calculated from information in 
ER Section 2.2.2.2, p. 2-22 

Disturbed land area for Milan 
Substation expansion 

19 ac ER Section 2.2.2.2, p. 2-23 

Land area permanently 
occupied by 29.4 mi offsite 
transmission corridor 

1069 ac; 393 ac in new corridor ER Section 2.2.2.2, p. 2-23; 
Table 4.1-1, p. 4-23 

Excavation depth to which 
dewatering would be 
required 

40 ft to 50 ft below grade Design Control Document, 
Rev. 6, Section 1.2.2.16; 
ER Section 4.2.1.5 

Water use 350,000 to 600,000 gpd Obtained from Lake Erie; 
ER Section 4.2.1.3, p. 4-26 

Water discharge 200 gpm (288,000 gpd) dredge 
effluent discharge; no discharge of 
sanitary waste 

Permitted discharge to Spoils 
Disposal Pond; ER 
Section 4.2.1.4, p. 4-24 

Workforce Increase from 150 workers in first 
2 years to maximum 2900 workers 

ER Section 4.4.2, p. 4-71 

Duration of preconstruction 
and construction activities 

9 to 12 years ER Section 4.4.2, p. 4-71 

Noise 89 dBA maximum construction noise 
level at 50 ft from activity; 63 dBA 
1000 ft from activity 

ER Section 4.4.1.1.3, 
Table 4.4-1, p. 4-90 
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Table 3-4.  Operational Activities Associated with Major Structures 1 
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Stormwater management system            x   x 

Intake structure x x              

Discharge structure   x     x   x     

Cooling towers    x            
Diesel generators, auxiliary boiler, diesel 
fire pumps     x  x         

Roads      x x      x  x 

Rail lines      x x        x 

Barge slip              x  

Radwaste facility      x x   x x     

Sanitary waste treatment plant        x        

Power transmission system     x          x 

3.4.1 Description of Operational Modes 2 

The following sections describe the operational systems for the proposed Fermi 3 under normal 3 
operating conditions and under emergency shutdown conditions.  Design basis accidents and 4 
severe accidents are not considered to be normal plant operations.  Modes of operation can be 5 
divided into six categories:  power operation, startup, hot shutdown, safe shutdown, cold 6 
shutdown, and refueling.  Lake Erie would be the water source for all normal cooling and 7 
shutdown conditions.  There is no separate emergency cooling water system.  Fermi 3 would 8 
have its own supply of cooling water for safety-related cooling in the ultimate heat sink.  Effluent 9 
discharges during normal plant operations at full capacity would be at their highest levels.   10 
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Therefore, impacts discussed in subsequent sections exclusively consider discharges during 1 
normal operations at full capacity. 2 

3.4.2 Plant-Environment Interfaces during Operations 3 

Fermi 3 operational activities as they relate to structures or systems with an interface to the 4 
environment are discussed in this section. 5 

3.4.2.1 Station Water System – Intakes, Discharges, Cooling Towers 6 

Lake Erie would supply the nonsafety-related cooling at Fermi 3 for the SWS, which would 7 
supply the CIRC and the PSWS.  The cooling water in the CIRC provides heat dissipation from 8 
the main condensers to the NPHS.  The NPHS for Fermi 3 would be a natural draft cooling 9 
tower as shown in Figures 3-1 and 3-3.  The cooling water in the PSWS would provide heat 10 
dissipation from the heat exchangers of both the Turbine Component Cooling Water System 11 
and the Reactor Component Cooling Water System. 12 

The SWS would supply makeup water to the NPHS and AHS cooling tower basins and would 13 
consist of two subsystems:  the PCTMS and the PWSS.  The PCTMS would provide makeup 14 
water from Lake Erie for evaporation, drift, and blowdown losses.  During normal power 15 
operations, the NPHS would reject heat from the plant at a rate of 1.07 × 1010 Btu/hr 16 
(Detroit Edison 2011b).  It is anticipated that Fermi 3 will be in normal mode 96 percent of the 17 
time and will shut down for refueling every 2 years for 30 days (Detroit Edison 2011b). 18 

The heat from the PSWS would be dissipated to the NPHS and/or the AHS.  The AHS would 19 
reject heat during startup, hot shutdown, stable shutdown, cold shutdown, and refueling at a 20 
rate of 2.98 × 108 Btu/hr (Detroit Edison 2011b).  The AHS could also be used during normal 21 
power operations.  The AHS would consist of mechanical draft cooling towers and would be 22 
housed in the Water Treatment/Service Water Building (Figure 3-1) on the southeast side of the 23 
Fermi 3 power block.  The PWSS would provide water for the FPS and serve as an alternate to 24 
the PCTMS for supplying PSWS makeup water to the cooling towers. 25 

During normal plant operations, the only variable quantity of water use would be the amount of 26 
water that would be consumed by evaporation and drift from the cooling towers, which would 27 
vary based on the ambient temperature conditions (Detroit Edison 2011b).  The monthly 28 
average anticipated water intake from Lake Erie would vary between approximately 23,750 and 29 
33,500 gpm (Table 3-5).  Monthly average consumptive use of water for cooling (drift plus 30 
evaporation) would vary between 11,882 and 16,757 gpm, and monthly discharge to Lake Erie 31 
(blowdown) would vary between 11,868 and 16,743 gpm. 32 

• The maximum discharge to Lake Erie would be 17,110 gpm (Table 3-1). 33 
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Table 3-5.  Monthly Fermi 3 Cooling Water Discharge Temperature and Flow Rates 1 

Month 

Discharge 
Temperature 

(oF) 

Blowdown 
Flow Rate 

(gpm) 
Drift Flow 

Rate (gpm) 

Evaporation 
Flow Rate 

(gpm) 
Makeup Flow 
Rate (gpm) 

January 53.8 11,868 7.2 11,875 23,750 
February 55.3 12,193 7.2 12,200 24,400 
March 59.4 13,093 7.2 13,100 26,200 
April 66.0 14,293 7.2 14,300 28,600 
May 72.7 15,393 7.2 15,400 30,800 
June 78.4 16,293 7.2 16,300 32,600 
July 81.5 16,743 7.2 16,750 33,500 
August 80.8 16,693 7.2 16,700 33,400 
September 76.3 16,093 7.2 16,100 32,200 
October 68.8 14,793 7.2 14,800 29,600 
November 62.7 13,743 7.2 13,750 27,500 
December 56.6 12,493 7.2 12,500 25,000 
Source: Detroit Edison 2011b 

• The maximum consumptive water use rate (evaporation and drift) would be 17,124 gpm 2 
(Table 3-1). 3 

• The maximum makeup water flow rate would be 34,264 gpm (Table 3-1). 4 

During shutdown conditions, less than 1166 gpm would be needed for makeup water to the 5 
plant (Table 3-1).  Approximately 639 gpm of water would be consumed by evaporation and drift 6 
from cooling, and 569 gpm would be discharged back to Lake Erie.  Periodic dredging of the 7 
intake canal would be required.  Potential radwaste discharges from the plant are discussed in 8 
Section 3.4.2.3.  Any discharges from Fermi 3 would require a NPDES permit, similar to the one 9 
already regulating Fermi 2 discharges. 10 

The atmosphere would receive heat and water in the form of cooling tower vapor and drift. 11 

3.4.2.2 Power Transmission System 12 

During operation of Fermi 3, the power transmission line system would need to be maintained 13 
free of vegetation by ITCTransmission.  Vegetation removal activities would include trimming 14 
and application of herbicides periodically and on an as-needed basis along the transmission line 15 
corridor. 16 

3.4.2.3 Radioactive Waste-Management Systems 17 

Liquid, gaseous, and solid radioactive waste management systems would be used to collect and 18 
treat the radioactive materials produced as byproducts of operating Fermi 3.  These systems 19 
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would process radioactive liquid, gaseous, and solid effluents to maintain releases within 1 
regulatory limits and to levels as low as reasonably achievable before releasing them to the 2 
environment.  Waste-processing systems would be designed to meet the design objectives of 3 
10 CFR Part 50, Appendix I (“Numerical Guides for Design Objectives and Limiting Conditions 4 
for Operation to Meet the Criterion ‘As Low As Is Reasonably Achievable’ for Radioactive 5 
Material in Light-Water-Cooled Nuclear Power Reactor Effluents”).  Radioactive material in the 6 
reactor coolant would be the primary source of gaseous, liquid, and solid radioactive wastes in 7 
light-water reactors.  Radioactive fission products build up within the fuel as a consequence of 8 
the fission process.  These fission products would be contained in the sealed fuel rods, but 9 
small quantities would escape the fuel rods and contaminate the reactor coolant.  Neutron 10 
activation of the primary coolant system would also be responsible for coolant contamination. 11 

The Offsite Dose Calculation Manual (ODCM) for the operating Fermi 2 was revised in 2010 12 
and is attached as Appendix C to the 2010 radioactive effluent and monitoring report for Fermi 2 13 
(Detroit Edison 2011e).  It describes the methods and parameters used for calculating offsite 14 
radiological doses from liquid and gaseous effluents.  The ODCM also describes the 15 
methodology for calculation of gaseous and liquid monitoring alarm/trip set points for release of 16 
effluents from Fermi 2.  Operational limits for releasing liquid and gaseous effluents are also 17 
specified in the ODCM to ensure compliance with NRC regulations.  This ODCM will be revised 18 
to include operation of Fermi 3 or a similar ODCM will be developed for Fermi 3. 19 

Summary descriptions of the liquid, gaseous, and solid radioactive waste management systems 20 
for the proposed Fermi 3 are presented in the following sections.  A more detailed description of 21 
these systems can be found in Chapter 11 of the ESBWR Design Control Document (DCD) 22 
(GEH 2010). 23 

Liquid Radioactive Waste Management System 24 

The liquid radioactive waste management system (LWMS) would function to collect, monitor, 25 
process, store, and dispose of liquids containing radioactive material.  The LWMS consists of 26 
four subsystems:  equipment drain system, floor drain system, chemical drain system, and 27 
detergent drain system.  The LWMS process flow diagram is provided in Figure 11.2-1 of the 28 
DCD (GEH 2010).  Processing would be managed using evaporation, centrifugal separation, 29 
demineralization, and filtration in several process trains consisting of tanks, pumps, reverse 30 
osmosis, ion-exchanger, and filters.  The system is designed to handle both normal and 31 
anticipated operational occurrences.  Normal operations would include processing of (1) reactor 32 
coolant system effluents, (2) floor drains and other wastes with potentially high suspended solid 33 
contents, (3) chemical wastes, and (4) detergent wastes. 34 

All liquid effluent discharges from the tanks to the environment are monitored so that the 35 
radioactivity release levels do not exceed the levels specified in 10 CFR Part 20, Appendix B, 36 
Table 2.  The total liquid radioactive source term for liquid effluents can be found in 37 
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Table 12.2-19b of the DCD (GEH 2010).  Calculated doses to the maximally exposed individual 1 
(MEI) and the population within 50 mi are presented in Section 5.9.2. 2 

Gaseous Radioactive Waste Management System 3 

The gaseous radioactive waste management system would function to collect, process, and 4 
discharge gaseous radioactive effluents.  Gaseous radionuclides generated during normal 5 
operation of Fermi 3 include gaseous fission products and gaseous radionuclides formed by 6 
neutron activation of the reactor coolant and contained gases.  These gases would be retained 7 
in the plant systems and removed in a controlled fashion through the gaseous waste 8 
management system.  The building heating, ventilating, and air-conditioning (HVAC) systems 9 
and power cycle off-gas system (OGS) are the two main sources of the plant gaseous effluent.  10 
The gaseous waste management system, or OGS, collects waste from multiple sources and 11 
delays its release to allow short-lived radionuclides to decay.  In the off-gas process, the OGS 12 
would use activated charcoal absorber beds for holdup and decay of radioactive gases 13 
containing radioactive isotopes of krypton, xenon, iodine, nitrogen, and oxygen. 14 

All gaseous effluents from the gaseous waste processing system, the containment ventilation 15 
purge system, the main condenser exhaust, and ventilation from the Radwaste Building, the 16 
Fuel Pool Building, Reactor Building, Turbine Building, and the safeguards and access-17 
controlled areas would be released via the plant stacks.  Gaseous effluents would be monitored 18 
upon discharge so that radioactivity release levels are not exceeded.  The total gaseous 19 
radioactive source term for gaseous effluents can be found in Table 12.2-16 of the DCD 20 
(GEH 2010) and FSAR Table 12.2-206 (Detroit Edison 2011c).  Calculated doses to the MEI are 21 
presented in Section 5.9.2. 22 

Solid Radioactive Waste Management System 23 

The solid radioactive waste management system (SWMS) for Fermi 3 would function to control, 24 
collect, handle, process, package, and temporarily store dry or wet solid radioactive waste 25 
before shipment offsite.  The SWMS located in the Radwaste Building is a four-part system, 26 
including the waste collection system, the waste processing system, the dry waste accumulation 27 
and conditioning system, and the container storage system.  The SWMS process flow diagram 28 
is provided in Figure 11.4-1 of the DCD (GEH 2010).  Solid radioactive wastes include filter 29 
backwash sludge, reverse-osmosis concentrates, bead resins generated by the LWMS, the 30 
reactor water cleanup/shutdown cooling system, the fuel and auxiliary pools cooling systems, 31 
the high-efficiency particulate air (HEPA) and cartridge filters, and rags, plastic, paper, 32 
protective clothing, tools, and equipment.  The SWMS is designed to handle both normal and 33 
anticipated operational occurrences.  There are no onsite facilities for permanent disposal of 34 
solid wastes, so the packaged wastes would be temporarily stored in the Auxiliary and 35 
Radwaste Buildings prior to being shipped to a licensed disposal facility. 36 
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The estimated annual solid radwaste volumes of dry active solids, wet solids, and mixed waste 1 
generated by an ESBWR are estimated to be 363, 110.8, and 0.416 m3/yr, respectively 2 
(GEH 2010). 3 

3.4.2.4 Nonradioactive Waste Systems 4 

The following sections provide descriptions of the nonradioactive waste systems proposed for 5 
Fermi 3, including systems for chemical or biocide, sanitary, and other effluents.  This category 6 
of effluent includes nonradioactive gaseous emissions, liquids, hazardous waste, mixed wastes, 7 
and solids. 8 

Effluents Containing Chemicals or Biocides 9 

Water chemistry for various plant water uses would be controlled with the addition of biocides, 10 
algaecides, corrosion inhibitors, scale inhibitors, and dehalogenators.  Fermi 3 would use 11 
chemicals and biocides similar to those currently used for the existing Fermi 2 including sodium 12 
hypochlorite, sodium silicate, and sodium bisulfite.  Cooling water effluents from Fermi 3 would 13 
be discharged to Lake Erie and may be subject to the limitations of the Fermi site’s existing 14 
NPDES permitted outfalls.  Estimated concentrations of chemicals in Fermi 3 discharge are 15 
presented in Table 3-6 (Detroit Edison 2011b). 16 

Table 3-6.  Estimated Concentrations of Chemicals in Fermi 3 Cooling Water 17 
Discharges(a) 18 

Chemical 
Maximum 

Concentration (ppm) 
Mean  

Concentration (ppm) 
Sodium (Na) 46.6 34.3 
Calcium (Ca) 71.9 71.9 
Magnesium (Mg) 17.4 17.4 
Silica (SiO2) 19.9 19.5 
Chloride (Cl) 61.3 42.5 
Sulfate (SO4) 38.5 38.5 
Potassium (K) 3.6 3.6 
Scale inhibitor/dispersant 11.6 11.6 
Bicarbonate alkalinity (CaCO3) 167.8 167.7 
Total dissolved solids (TDS) 428.5 397.4 
Total suspended solids (TSS) 16.0 16.0 
Source: Detroit Edison 2011b 
(a) Based on two cycles of concentration. 

Makeup water to the SWS would be treated with the biocide/algaecide sodium hypochlorite 19 
before it enters the pumps at the intake from Lake Erie.  The SWS would supply water to the 20 
CIRC, the PSWS, and the FPS.  Biocide injection is an important step to remove plant and 21 
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animal life from the water, including invasive zebra mussels.  If mussels do make it into the 1 
SWS, they could be killed through either chlorination or thermal shock treatment. 2 

Both the influent to and the effluent from the CIRC would be treated.  A biocide, a corrosion 3 
inhibitor, and a scale inhibitor would be injected into the CIRC at the inlet to the condenser.  4 
Before the CIRC water is discharged to Lake Erie, the water would be treated using sodium 5 
bisulfite for dehalogenation and maintenance of oxidant water quality standards.  Water entering 6 
the PSWS also would be treated with biocide, corrosion inhibitor, and scale inhibitor.  When the 7 
water from Lake Erie has high turbidity, an additional chemical to reduce sediment would be 8 
injected into the PSWS. 9 

Water discharge temperatures would vary monthly as shown in Table 3-5 (Detroit 10 
Edison 2011b).  The discharge temperature at times could reach a maximum of 86°F 11 
(Detroit Edison 2011b).  When the Turbine Bypass System is in operation, the temperature of 12 
the discharge could reach up to 96°F.  Impacts presented in subsequent sections consider 13 
discharges during normal operations and at full capacity. 14 

Sanitary System Effluents 15 

Sanitary waste effluent would first be mechanically treated at Fermi 3 using an onsite treatment 16 
system consisting of a waste basin, wet well, septic tank, settling tank, wet well pumps, sewage 17 
discharge pumps, and associated piping and controls.  After onsite treatment, sanitary waste 18 
water would be discharged to the Frenchtown Township Sewage Treatment Facility.  In addition 19 
to wastes generated by domestic uses, Detroit Edison would discharge the demineralized water 20 
effluent from the auxiliary boiler to the Sanitary Waste Discharge System.  Detroit Edison 21 
projected that the maximum volume of sanitary effluent would be 253 gpm during normal 22 
operations.  During shutdown operations, Detroit Edison projected that the average volume of 23 
sanitary effluent would be 258 gpm (Figure 3.3-1 of the ER) (Detroit Edison 2011b). 24 

Other Effluents 25 

Fermi 3 would have two standby diesel generators, two ancillary diesel generators, two diesel-26 
driven fire pumps, and one package auxiliary boiler system.  The gaseous and particulate 27 
emissions from the operation of the standby and ancillary diesel generators, fire pumps, and the 28 
auxiliary boiler would be in compliance with all applicable standards (Detroit Edison 2011b). 29 

Fermi 3 would have nonradioactive liquid discharges from stormwater runoff and various plant 30 
drains.  The potential release of nonradioactive liquid effluents to Lake Erie would be controlled 31 
to meet restrictions of the Fermi 3 NPDES permit and Section 401 Water Quality Certification 32 
(Detroit Edison 2011b). 33 
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The location of Fermi 3 is within the Swan Creek watershed, and water running off of the 1 
Fermi 3 developed area would drain primarily to Swan Creek before entering Lake Erie.  Drop 2 
inlets on the power block would collect the stormwater runoff resulting from storm events and 3 
route it to Swan Creek.  If storm drains were blocked, runoff would drain off the elevated area in 4 
all directions and flow into the North Lagoon, the South Lagoon, or Lake Erie.  Stormwater 5 
drainage patterns are shown in Figures 2.4-215 and 2.4-217 of the FSAR 6 
(Detroit Edison 2011c). 7 

Fermi 3 would produce effluents from various plant drains including equipment drains, floor 8 
drains, laundry and chemical drains, and other miscellaneous periodic drains.  Effluent from 9 
these drains would be treated, combined with the cooling water discharge, and then discharged 10 
into Lake Erie through the discharge pipe. 11 

Table 3-7 lists the types of hazardous wastes generated by the existing Fermi 2, including 12 
laboratory solvents, paint wastes, and aerosol residues; similar wastes are expected from 13 
operation of proposed Fermi 3 (Detroit Edison 2011b).  The generation, treatment, storage, and 14 
disposal of hazardous wastes are governed by the Federal Resource Conservation and 15 
Recovery Act (RCRA) regulations.  Detroit Edison addresses RCRA requirements for Fermi 2 16 
and would manage hazardous wastes from Fermi 3 in the same manner. 17 

Table 3-7.  Quantities of Hazardous Wastes Generated during Fermi 2 Operations 18 

Hazardous Waste Type 2007 (lb) 2006 (lb) 2005 (lb) 
Paint – related materials 43 1782 387 
Oil/solvent waste 103 20 506 
Fiber wound parts – cleaner filters 7 0 309 
Vehicle antifreeze – used 600 0 20 
Munge-Blanchard and surfacegrinder/marble saw 180 0 210 
Lead paint/contaminated mat 0 80 120 
Lead contaminated rags/debris 45 0 405 
Aerosol cans 692 70 1167 
Leaking lead-acid batteries 0 75 0 
Cutting fluids 0 80 0 
Sand blast grit 0 1222 0 
Parts cleaner solvent 0 32 0 
Total 1670 3361 3136 
Source: Detroit Edison 2011b 

Mixed waste is a combination of hazardous waste and low-level radioactive material, special 19 
nuclear material, or byproduct materials.  Mixed waste could be created during activities such as 20 
routine maintenance, refueling, and radiochemical laboratory work.  NRC (10 CFR) and EPA 21 
(40 CFR) regulations govern generation, management, handling, storage, treatment, disposal, 22 
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and protection requirements associated with these wastes.  Management of these wastes would 1 
conform to applicable Federal and State requirements in a similar manner as that for Fermi 2.  2 
The quantities expected from Fermi 3 would be small (Detroit Edison 2011b), as they are from 3 
other nuclear power plants. 4 

During construction of Fermi 3, solid effluents that could be disposed of in a landfill include 5 
clays, sand, gravels, silts, topsoil, tree stumps, root mats, brush and limbs, vegetation, and 6 
rocks.  Such a landfill for land clearing debris does not require a permit but must comply with 7 
regulations issued by the state of Michigan for solid waste facilities. 8 

During operation of Fermi 3, solid waste would be generated from periodic plant maintenance 9 
projects.  Nonradioactive solid waste would be reused or recycled according to existing Fermi 2 10 
plans to the extent practicable, and the rest would be disposed of at an approved and licensed 11 
offsite commercial waste disposal facility. 12 

3.4.3 Summary of Resource Parameters during Operation 13 

Table 3-8 summarizes the operational parameters that are relevant to assessing the 14 
environmental impacts of operating Fermi 3. 15 
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Table 3-8.  Resource Parameters Associated with Operation of Proposed Fermi 3 1 

Item Value Description and References 
Project footprint Commitment of approximately 154 ac 

onsite, and 1069 ac for offsite 
transmission corridor 

ER Table 10.1-2 

Operations workforce 900 workers ER Section 5.8.2.1, p. 5-158 
Total makeup water intake Minimum:  23,780 gpm; average:  

28,993 gpm; maximum:  34,264 gpm 
ER Figure 3.3-1, p. 3-22 

NPHS makeup water intake Minimum:  23,750 gpm; average:  
28,963 gpm; maximum:  34,234 gpm 

ER Figure 3.3-1, p. 3-22 

NPHS drift and evaporation Minimum:  11,882 gpm; average:  
14,488 gpm; maximum:  17,124 gpm 

ER Figure 3.3-1, p. 3-22 

NPHS discharge Minimum:  11,868 gpm; average:  
14,474 gpm; maximum:  17,110 gpm 

ER Figure 3.3-1, p. 3-22 

Waste heat to atmosphere 1.07 × 1010 BTU/h ER Section 3.4.1.6, p. 3-26 

Blowdown temperature Monthly discharge temperatures range 
from 53.8 to 81.5°F 

ER Table 3.4-1, p. 3-30 

Solid radwaste volume Dry active:  363 m3/yr; wet solid:  
110.8 m3/yr; mixed:  0.416 m3/yr 

DCD Table 11.4-2 

Sanitary system discharge Average:  88 gpm; maximum normal 
operations:  253 gpm; average 
shutdown operations:  258 gpm 

ER Figure 3.3-1, p. 3-22 

Power transmission system Vegetation management on 1069 ac ER Section 2.2.2.2, p. 2-22; 
Table 4.1-1, p. 4-20 

NPHS sound level at 1000 ft 55 to 60 dBA at 1000 ft ER Section 3.4.1.6, p. 3-26 
AHS sound level at 1000 ft 55 to 60 dBA at 1000 ft ER Section 3.4.1.6, p. 3-26 

3.5 References 2 

10 CFR Part 20.  Code of Federal Regulations, Title 10, Energy, Part 20, “Standards for 3 
Protection against Radiation.” 4 

10 CFR Part 50.  Code of Federal Regulations, Title 10, Energy, Part 50, “Domestic Licensing of 5 
Production and Utilization Facilities.” 6 

10 CFR Part 51.  Code of Federal Regulations, Title 10, Energy, Part 51, “Environmental 7 
Protection Regulations for Domestic Licensing and Related Regulatory Functions.” 8 

72 FR 57432.  October 9, 2007.  “Limited Word Authorizations for Nuclear Power Plants, Final 9 
Rule.”  Federal Register.  U.S. Nuclear Regulatory Commission. 10 
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4.1.2 Transmission Line Corridors and Other Offsite Facilities ���
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4.2 Water-Related Impacts �~�
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4.2.1 Hydrological Alterations ���
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4.2.1.1 Surface Water Bodies ���
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4.2.1.2 Landscape and Drainage Patterns �}�
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4.2.1.3 Groundwater ���
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4.2.1.4 Summary of Hydrological Alterations ��
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4.2.2 Water Use Impacts ���
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4.2.2.1 Surface Water Use Impacts ���
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4.2.2.2 Groundwater Use Impacts ���
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4.2.3 Water Quality Impacts ���
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4.2.3.1 Surface Water Quality Impacts �_�
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4.2.3.2 Groundw�ter Quality Impacts ��
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4.2.4 Water Monitoring �}�
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4.3 Ecological Impacts ��
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4.3.1 Terrestrial and Wetland Impacts ��
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4.3.1.1 Terrestrial Resources – Fermi Site and Vicinity ���

Impacts on Habitats ���
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4.3.1.2 Terrestrial Resources – Transmission Lines ���

�'�*���>�!�
"����%
'*��
��'�
�����	�**��>�	�
�����%�	
���"����
��*��������������'"��������	����
%�����


��

��

"�	���!�
"����	��	
�	���+�*���?'��	�	�
�`������	�����
�����

��"�	�*=����_�"�������
�����

�
����	
���"����
��*����

'	���������
����������**'�	
�	������?��	�
����_������������
!�>'
�������������_�����	
���"����
���=�	�"��������
���	����


��

���
�����*'��|�*=�
%�������
����
��
�	����=�^�<Transmission�����	

�	�����
��%
'*���
	��
�	

*�	�����|�*
�"��	�

����

��
�	�
��
��	���	
���"����
���=�	�"���{��

���>*=`�	����"���	������'������

�	����

�
������%��_�
	
���"����
��*������
��������
���'�*��*=��|��*��*�����

"�	�
������
���
���*�������	�	�
���
�����
	����
���>'
�	�
��������
��	�����	��	�^�<Transmission %
'*��*���*=��
**
%�������
���	����
���}�
���'�	
=��
��	������^��>���
�*`�	����"���	��
��	�

��	
��*�
��
'
�����

"��'�*���>���%��~�
	
���"����
��*������

�!�
"����%
'*�������"�*�
�	
�	�
����

��'�*���>�
���	������*�	���`��������
��������
���?��	�
��_�����������

Impacts on Habitats ���

��>�	�	�
���
""'��	����
��'

��>��*
�>�	���	
���"����
��*����

'	���
����"�*�
�	
�	�
����%�=����
�

"�	���\�����
�����

�*����
��	���!�
"����	�`��������
��������?��	�
����_�������^"���	��
�����
|�>�	�	�
�����	������	��*����}�"��
��	����


��

��
�������	���	
����"���"�*�����'���
��	������
�����	���'���
������	��>��


��

���������'�����������

����	�**��>���%����
��	
'�	'
�����>

����_�
�
	��	��*��"���	���

"��'�*���>�	���	
���"����
��*�����%
'*�`�	��
��

�`����*�"�	����
�"�
�*=�	
����
	���%��	�
�������"��
��	���

'	��������*�|�*�
��|�>�	�	�
��"���	�������	
���	��%�	����	�����}�
'���|�*
������>"��	�
��	���

'	�����������"���"�*������	�	
�
�"
|��	�**�%

�=�|�>�	�	�
�����~�



<
��	
'�	�
��^"���	���	�	����

�
����?�	��

�
��	������������ _���� ��	
��
������

^��	��*���|�*
�"��	�
��	������>"��	�%
'*��*���*=�
��'*	�����*��
��>�
��	
��������
	��
�%

�=���
|�>�	�	�
�`��
**
%����=�"

����	����|��"���	��������'
��>�
��
�	�
��
��	���	
���"����
��*���������
<*��
��>���������
��*�
��%

�=�|�>�	�	�
��%
'*����|��	
������
�

"��������"����
��
����	��	���
%�	��	����

|���
���
��	���+�{��"�
�*��{����

�
�^�	�
�

��'�
��	����
����
�%

������
	��
�_�
����	
����

�'�	����������	��	�	���	�"��
����	���
���
�	�
����	�|�	����	
��|
�����
�����>�	�����
�"�
�*�������

�
�#+�{�����$���{�������

"�����	��>�

��������'�������	��'���	��	���%`������=`�}�
��%��������

����%
'*�������	
�����'�*	���<*��
��>�%
'*��*���*=�����������
=�����
����
��~�
�����'
'���

��	������

��	���%�	*����������

���*����}��
����	��	���|�>�	�	�|���
|�
�	=����	��	�
��'
�%�	����	������_�"��!�
"������
	
���"����
��*�����


��

������*��_����
����	����"�*�
����

"�	�
���

��'�	�	��������"����>"��	�
�����
	���	
���"����
��*�����


��

�	��	�����'

��	*=�'���|�*
������+
�	��"���	��%
'*��
��'
����	�������
�����"����>"��	���?�����^�<Transmission %
'*����	�
"����	���	=���
���	
'�	'
���'����#���%�**����
����'��	�	=$��	���	�"���*
��
�	
����	�**�	�
��
��	�����%�*����`�	����|��	'�*��	
'�	'
���*���"��	��������

Table 4-2�����>�	�	�|��<
|�
��=�������'

��>����	�������|�*
���������"��?�>"��	��_�

��	����
���"����
��\����<


��

����

Plant Community 
Acres in 

Corridor(a)
Percent of Vegetative 

Community in Region(b) Acres in Region(b)

�����%�	�
� � � ~��`���
��|�*
���� �� ����� �`���`~��
��

���*���� � � ��`�_}
�����'
'���

��	� �~� ���}� ���`�_}
�|�
>
�����

��	� � � }~�~
+������

��	� � � �~}�
?�
'����
'�� } ����� ��~�
�
���*������
����
'�� �� ���� _�`���
���	'
����=� _� ���� ���`�_�
<'*	�|�	����

�� �� ����~ �`��~`}��
�

�=�%�	*����� ~_ ���} ���`���
�"�
>��	���
����
'��%�	*���� � ���� �}`~��
Total 415 0.01(c) 3,786,797
?
'
�����{���	����

"���	

�	�����
��������
#�$� �����'"��
�
����
������	����


��

��

�������*��	��
""'��	=�%�����	�"�	����=���	

�	�����
��'���>�

>�
>
������*����

"�	�
���=�	�"�#�^?$�"���'
�"��	��
��*�����
|�
���	��������	
	�*��
���
��	�����
�
""'��	�������	����


��

��'"��	
�_�����`�%��������>
��	�
�	����	����
���%�	�����������"��*
�>`�
�����	�%�����


��

�#������$���^	�������'"���	��	�	���������
�����
��'*	���

"��*�>�	������'
����������^?�
"���'
�"��	��������������
������
����
	������	�	������*=����
���"���	���
����	�����
���

#�$� ��>�
����������������	����
���%�	���������"��
���'��
��	���!�
"����	��#����?��	�
�����$��
#�$� <�*�'*�	���'���>�_����������
���	�>��
���`~�}`~�~��



<
��	
'�	�
��^"���	���	�	����

�
����?�	��

��	
��
������ _���� �
��	������������

�
	���
%���	�	����	�"�������
��

�`�	����"
'�	��
�������	=���
������	�	������	�������
	���
���������**=������	�
"��������
%�|�
`�������"
�	�
��	��������	�������	�	���
���
�|�
'�*=���
���	'
���`�	����
	��	��*�"�>��	'���
��	����"���	��%
'*�����"���"�*�%�����
"��
���	
�	�����
�"
'�	�
��	�����"���
|�
�	=�������	���
�>�
���_�

{������
��������?��	�
��_��������

�	�����	�`�"
�	�*�
>��

�"

��"
��*��%�*�*�������������
����	���
�
�������	���	
�����'�������	*=�"
��*������%
'*��	�"�

�
�*=�"
|��
'	�
��	���%�=�	
��|
���}�
��	�|�	=`��'	��"�**�
`�>

'����������|�	=��%�**��>����"�*�����%�**�������	��>���
���%
'*�����"

��~�
|'*��
��*��	
�"

	�*�	=��

"�*�����*��
��>�����*�*������������	��	���|

����	'
����|�>�	�	�
����
�
""'��	����%
'*����������	���	
�������	�����'���	�����%*=��*��
����


��

��
**
%��>��
��	�
����

��	���	
���"����
��*������������"���	�
��	�

��	
��*�%�*�*����
��
'
����%
'*��	��
��

��������

�*�	�|�*=�"��

`������
�����	�
��*�"�	�>�	�
��%
'*�����%�

��	�����=
���	��	�	=����**=�'�����=����
^�<Transmission���^"���	��
���"�

	��	���������	��	�"�=�������	�	���	
���"����
��*�����


��

����
�
������'��������?��	�
��_�����������

4.3.1.3 Important Terrestrial Species and Habitats �_�

Important Species – Fermi Site ���
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4.3.1.4 Terrestrial Monitoring ���
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4.3.1.5 Potential Mitigation Measures for Terrestrial Impacts ��
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4.3.1.6 Summary of Construction Impacts on Terrestrial and Wetland Resources ���
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4.3.2 Aquatic Impacts �_�
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4.3.2.1 Aquatic Resources – Site and Vicinity }�
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Swan Creek ���
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4.3.2.2 Aquatic Resources – Transmission Lines ��
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4.3.2.3 Important Aquatic Species and Habitats �}�
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Commercially and Recreationally Important Species ���
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Federally and State-Listed Aquatic Species �~�
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4.3.2.4  Aquatic Monitoring _�
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4.3.2.5 Potential Mitigation Measures for Aquatic Impacts ���
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4.3.2.6 Summary of Impacts on Aquatic Resources �_�
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4.4 Socioeconomic Impacts ��
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4.4.1 Physical Impacts ��
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4.4.1.1 Workers and the Local Public ��
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4.4.1.2 Noise }�

�
������������|�

�"��	�*��
���
������'����	�������'�����|�
������*	�������	�`����
=����`�~�
�������
'�	�
��
���
���*���	�
��	�
������
����%
'*��
��'*	��

"��*��
��>`���
	�"
|��>`��
���
��>���
�
'���	�
��`���*���
�|��>`��
��
�	��"����>������
'
��>`��
��	��>��	��*��	
'�	'
��`�����|�
�
'����
�	�>���
������*�	=���'��"��	����
���	�
�`�����"�*=`��������	�**�	�
�����*��	��>�%
'*������"�*
=������
�����"����
�����>����	
��
�|��	���"�>��	
�����	��>��	
'�	'
��`���'��"��	`������
���*=��
'
������
�
��
�	��#��	

�	�����
�������$�����

��
�*��%�
�%
'*�����	���"
�	����
����	
��
����%
'*������
��	
'�	�
��%

��
�����`�	
���*����
����
��	��	`�
	��
���
�
���*�%

���>�
���	���	�!�
"��������	

�	�����
��%�**��
"�*=�%�	���?�{��_�
�	����
����

�	����

	��	�
��
��%

��
�����	=�#���<!����
	�����$�������{��	����
���>
|�
���>����
	����
����*�|�*��
���
"�
���

��#_��<!����
	���_$���}�

{*	�
'>���
"���'�*���>���	�|�	����%
'*��
��'
����
�	���"����>�	��
��	���!�
"����	�`��~�
���

��"�	�*=������	�#���}�"�$��

"�	������
��	�
��������`�"
�	��'�*���>���	�|�	=�%
'*��
��'
��	����
	���*
��	�
���
��	���
���	

��'�*���>������

*��>�	
%�
`�%������
��*
��	���"

��	����������	����
#��}��"�$��

"�	������
��	�
�����������{	�	�������	����`��
����*�|�*��%
'*�����*����	�����_���{����
%�	�
'	���*���
�|��>������~���{�%�	����*���
�|��>����

���	����
�����"���	���

"��'�*���>���	�|�	�������
�
������'���������'
	��
���	��*����?��	�
��_���������

��	

�	�����
��%�**��
"�*=�%�	����<�������{�>'��������

��"�*�"��	��>�	����
����<
�	

*�{�	����

����~�`�����"�����`�����	����'��	�<
""'��	����{�	�
����~��#��	

�	�����
�������$���^���_�
����	�
�`���	

�	�����
��%�**������	
����*=��

����'�*���>���
"�	��

"�!
����	
%��<��
	�
����
�
%�����`�%�����%
'*��
��'�
��	��	���=��'�*���>���	�|�	�����
"�*=�%�	���
%�������
��������`��}�
���*'���>�	����
�����
������������	����*��	��>��������
�	�
����>'*�	�
���
���������������
�����~�
�
���������

����	���
�������	'
������
��
������������	%����	����
'
��
��~������"���������
~������"�����

��	

�	�����
��%�**��"�*
=��	����
���
�����
�	

*�"���'
����

��
��	
'�	�
����'��"��	`��'���������
	���'���
����*����
��
�������*��
%�
�����'��"��	�����'�	�`�	
�*�"�	���>�����
�����'
��>����
�'�*���>���^������	�
�`���	

�	�����
��%�**�*�"�	�	���	=����
���'�*���>���	�|�	�����'
��>���>�		�"���������
%��������
'
�`��
	��=��**��
	��	��**=������	������>��

����
'	��*��������	�|�	���`�������	��*���������
�
��	
'�	�
���
����"
��	

��>��

>
�"�#��	

�	�����
�������$�����	

�	�����
��#�����$��	�	����_�
	��	�	����
�����	���	�|�	����%
'*�����*�"�	���	
���=	�"���
'
��������
�|��%�	��"������	��	��	����
�
�����"���	��
��
��
��	�
������	���>���
�*��'�*���%
'*�����"���"�*�����'���
��	������	������}�



<
��	
'�	�
��^"���	���	�	����

�
����?�	��

�
��	������������ _�}�� ��	
��
������

��	%����	�����	������
��
��	�
��*��
���`�����'����
�����		��'�	���%�	�����	����`���������'�����

����	�
|����>�	
�
>
���=������
*��>����

4.4.1.3 Air Quality ��
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4.4.1.4 Buildings ��
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4.4.1.5 Roads �_�
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4.4.1.6 Aesthetics ���
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4.4.1.7 Summary of Physical Impacts �_�
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4.4.2 Demography ���
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4.4.3.2 Taxes ��
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4.5 Environmental Justice Impacts ���
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4.5.1 Health Impacts ~�
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4.5.2 Physical and Environmental Impacts ���
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4.5.2.1 Soil ��
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4.5.2.2 Water ���
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4.5.2.3 Air ���
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4.5.2.4 Noise �~�
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4.5.2.5 Summary of Physical and Environmental Impacts on Minority or Low-Income ��
Populations_�
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4.5.3 Socioeconomic Impacts ���
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4.5.4 Subsistence and Special Conditions ���
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4.5.5 Summary of Environmental Justice Impacts ���
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4.6 Historic and Cultural Resources ���
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4.6.1 Onsite Historic and Cultural Resources Impacts ~�
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4.6.2 Offsite Historic and Cultural Resources Impacts ���
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4.7 Meteorological and Air Quality Impacts ���
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4.7.1 Preconstruction and Construction Activities ���
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4.7.2  Transportation �_�
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4.7.3 Summary of Meteorological and Air Quality Impacts �_�
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4.8 Nonradiological Health Impacts ��
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4.8.1 Public and Occupational Health ���
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4.8.1.1 Public Health ���
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4.8.1.2 Construction Worker Health ���
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4.8.1.3 Summary of Public and Construction Worker Health Impacts ���
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4.8.2 Noise Impacts ���
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4.8.3 Transporting Building Materials and Personnel to the Fermi 3 Site ~�
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4.8.4 Summary of Nonradiological Health Impacts ��
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4.9 Radiation Exposure to Construction Workers �~�

�����
'
����
��
����	�
�����
�'
���

��
��	
'�	�
��%

��
���'
��>�	����
��	
'�	�
��������
�����
!�
"�������*'�����
��	�
����	�
�����
�'
�`����
�'
���

"�������
>���
��*��'���
���
��	�|��%��	�`����
�������
�'
���

"�>���
'��
���
��	�|�����*'��	���

"�	�������	��>�!�
"������^������	�
�`�	��
�����
%
'*������
	��	��*����
�'
���

"�	���
����'�*�
���
��	�|��"�	�
��*��
�	�"���	�
����	�
�	������
���
""����
���>�
��!�
"�����������"���	��
��
����	�
�����
�'
���
������
��������	����
**
%��>����
���	�
��������
���'""�
��������?��	�
��_���}���!

�	����'
�
����
��	��������'���
�`��
��	
'�	�
�����
%

��
���
�����'"���	
����"�"��
��
��	����'�*���
�	��
�	����
��'��	�
��*�%

��
���	��
��

�`��_�
	����
�����	�"�	����
���
"��
���	
�	����
���*�"�	���

�	����'�*��`��'
�'��	�	
����<!����
	���`����
?'���
	�������	

�	�����
��#��	

�	�����
�������$��
	���	��	��**�"��

��
��	
'�	�
�������}�
�
��
��	
'�	�
����	�|�	�����
�������	���	
�
��'
�
'	�����	����'

��	�!�
"�����

	��	����
����~�
�
'���
=��'	��������	������*'��
���
����
'���
=�����



<
��	
'�	�
��^"���	���	�	����

�
����?�	��

�
��	������������ _���_� ��	
��
������

4.9.1 Direct Radiation Exposures ��
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4.9.2 Radiation Exposures from Gaseous Effluents }�
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4.9.3 Radiation Exposures from Liquid Effluents ���
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4.9.4 Radiation Exposures from Decommissioned Fermi 1 �~�
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4.9.5 Total Dose to Construction Workers }�
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4.9.6 Summary of Radiological Health Impacts ���

������<��	�����
��*'����	��	�	�����	�"�	��
���
����	
��
��	
'�	�
��%

��
���'
��>��'�*���>�
�����
	����

�
�������
��%�	������<����'�*����
�'
��*�"�	��#����`�����"
�"$�����>����	
��

	��	�	������
�'�*������*	����������
�����

"�	�
���

|������=���	

�	�����
������	�����<��	���������
����������	��|�*'�	�
�`�	�����<��	�����
��*'����	��	�	���
���
*
>���*����*	���"���	��
��%

��
�����
�

�!�
"����%
'*�����?+{\\`������
��'
	��
�"�	�>�	�
��%
'*�����%�

��	����������	�
�����
�'
�����
�

"��**���<�*����������	�|�	���`����*'���>�
��
�	�
��
��!�
"���`����
�>'*�	����=�	�����<����_�
���
��

�`�	�����<��	�����
��*'����	���
���
*
>���*����*	���"���	���

���<��'	�

��������
�
��	
'�	�
����	�|�	����%
'*�����?+{\\`������
��'
	��
�"�	�>�	�
��%
'*�����%�

��	�����}�

4.10  Nonradioactive Waste Impacts �~�
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4.10.1 Impacts on Land ��
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4.10.2 Impacts on Water ���
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4.10.3 Impacts on Air ��
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4.10.4 Summary of Nonradioactive Waste Impacts ���
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4.11  Measures and Controls to Limit Adverse Impacts during ��

Preconstruction and Construction _�
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4.12  Summary of Preconstruction and Construction Impacts �_�
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5.0  Operational Impacts at the Proposed Site 1 

This chapter examines environmental impacts associated with operation of the proposed new 2 
Enrico Fermi Unit 3 (Fermi 3) at the Enrico Fermi Atomic Power Plant (Fermi) site for an initial 3 
40-year period, as described in the application for a combined license (COL) submitted by 4 
Detroit Edison Company (Detroit Edison).  As part of its COL application, Detroit Edison 5 
submitted an Environmental Report (ER) that discussed the environmental impacts of station 6 
operation (Detroit Edison 2011a),  In its evaluation of operational impacts, the review team, 7 
composed of U.S. Nuclear Regulatory Commission (NRC) staff, its contractor staff, and 8 
U.S. Army Corps of Engineers (USACE) staff, relied on operational details supplied by Detroit 9 
Edison in its ER and its responses to NRC Requests for Additional Information (RAIs), and the 10 
review team’s own independent review.  Also consulted were permitting correspondences 11 
between Detroit Edison and the USACE, a cooperating agency in this action. 12 

This chapter is divided into 14 sections.  Sections 5.1 through 5.12 discuss the potential 13 
operational impacts related to land use, water, terrestrial and aquatic resources, 14 
socioeconomics, environmental justice, historic and cultural resources, meteorology and air 15 
quality, nonradiological and radiological health effects, nonradioactive waste impacts, postulated 16 
accidents, and applicable measures and controls, respectively, that would limit the adverse 17 
impacts of station operation during the 40-year operating period.  In accordance with Title 10 of 18 
the Code of Federal Regulations (CFR) Part 51, impacts have been analyzed and a significance 19 
level of potential adverse impacts (i.e., SMALL, MODERATE, or LARGE) has been assigned to 20 
each impact category.  In the area of socioeconomics related to taxes, the impacts may be 21 
considered beneficial and are stated as such.  The review team’s determination of significance 22 
levels is based on the assumption that the mitigation measures identified in the ER or activities 23 
planned by various State and county governments, such as infrastructure upgrades, as 24 
discussed throughout this chapter, are implemented.  Failure to implement these mitigation 25 
measures and upgrades might result in a change in significance level.  Possible additional 26 
mitigation to further reduce adverse impacts is also presented, where appropriate.  A summary 27 
of these impacts is presented in Section 5.13.  The references cited in this chapter are listed in 28 
Section 5.14.  29 

5.1 Land Use Impacts 30 

Sections 5.1.1 and 5.1.2 contain information regarding land use impacts associated with 31 
operation of Fermi 3.  Section 5.1.1 discusses land use impacts at the site and in the vicinity of 32 
the site.  For the purposes of the analysis, the vicinity is defined as the area encompassed by a 33 
7.5-mi radius around the existing Fermi site.  Section 5.1.2 discusses land use impacts resulting 34 
from the proposed offsite transmission line corridors and other offsite areas.   35 
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5.1.1 The Site and Vicinity 1 

Although approximately 302  ac of land onsite would be disturbed to build Fermi 3, only about 2 
155 ac would be permanently occupied by the Fermi 3 facilities for the duration of the 3 
operational period (Detroit Edison 2011a).  Operation of the facilities would be compatible with 4 
existing and readily foreseeable adjacent land uses.  No additional land of the Fermi site would 5 
be occupied due to Fermi 3 operations.  While there is the potential for icing, salt drift 6 
deposition, fogging, and noise from cooling tower operations to affect land areas close to an 7 
operating reactor (NRC 1996), review of the application for Fermi 3 suggests that these impacts 8 
would be negligible (see Sections 5.3.1.1 and 5.7.1).  Ambient noise level impacts from 9 
transformer operation would also be minimal (see Section 5.8.2).  Operations are therefore 10 
expected to have only minimal impacts on forest, wetland, floodplain, maintained grassland, and 11 
developed land on or near the Fermi site.  Although some prime farmland may remain onsite 12 
following initial development of Fermi 3, no crop production is expected to occur anywhere on 13 
the Fermi site during plant operation.  Any alteration of prime farmland soils would take place 14 
while the proposed Fermi 3 facilities were being built, not during operations.   15 

Although development of Fermi 3 would permanently remove approximately 19 ac of land from 16 
the Detroit River International Wildlife Refuge (DRIWR), operation of Fermi 3 is not expected to 17 
noticeably affect management of the remaining DRIWR lands on or near the Fermi site. 18 

Spoils from maintenance dredging of the Fermi 3 intake and barge slip area would be disposed 19 
of in the existing Spoils Disposal Pond.  Dredging for the Fermi 2 intake embayment has been 20 
performed every 4 years and has resulted in the removal of approximately 22,000 yd3 of 21 
material (Detroit Edison 2011a).  Based on Detroit Edison’s experience with Fermi 2 spoils 22 
disposal, dredging to operate Fermi 3 is not expected to require any additional land outside of 23 
the existing Spoils Disposal Pond. 24 

Soil erosion impacts on the site or the surrounding vicinity are unlikely during operation of 25 
Fermi 3.  Vegetation stabilization measures would be in place to prevent erosion and 26 
sedimentation impacts on the site and vicinity, and erosion would be prevented through the use 27 
of erosion control measures identified in the existing Stormwater Pollution Prevention Plan 28 
(Detroit Edison 2011a). 29 

Land throughout the Fermi site is zoned as “industrial” by Monroe County and as “public 30 
service” by Frenchtown Charter Township (Monroe County Planning Department and 31 
Commission 2010; James D. Anulewicz Associates, Inc. and McKenna Associates, Inc. 2003).  32 
No impacts on land use planning in Monroe County or Frenchtown Charter Township are 33 
expected as a result of the operation of Fermi 3.  Operation of the facility is expected to be 34 
consistent with and comply with all applicable land use and zoning regulations of Monroe 35 
County and Frenchtown Charter Township.  Regional and State land use plans do not contain 36 
measures that apply specifically to the Fermi site, and these plans would not be affected by 37 
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Fermi 3 operation.  Detroit Edison has not indicated that operation of Fermi 3 would interfere 1 
with any future land uses that it anticipates for the Fermi site. 2 

The Fermi site and some areas in the vicinity of the site fall under the Coastal Zone 3 
Management Act, which is designed to ensure the reasonable use of coastal areas (see 4 
Section 3.1).  As stated in Section 4.1.1, Detroit Edison would obtain a coastal zone consistency 5 
determination from the MDEQ before initiating ground disturbance for Fermi 3, in conjunction 6 
with other permits and authorizations required from the Michigan Department of Environmental 7 
Quality (MDEQ) (Detroit Edison 2011a) (see Section 2.1.1).  That consistency determination 8 
would encompass the complete anticipated operational life of the proposed Fermi 3 facilities. 9 

As is true during the building of Fermi 3, some offsite land use changes could indirectly result 10 
from operation of Fermi 3.  As discussed in Section 4.1.1, possible impacts include the 11 
conversion of some land in surrounding areas to housing developments (e.g., recreational 12 
vehicle parks, apartment buildings, single-family condominiums and homes, and manufactured 13 
home parks) and retail development to accommodate workers.  Property tax revenue from the 14 
addition of Fermi 3 could induce additional growth in Monroe County as a result of infrastructure 15 
improvements (e.g., new roads and utility services).  However, the employment offered during 16 
operations would generally be lower and less rapidly changing than during the development 17 
phase.  Additional information on roads, housing, and construction-related infrastructure impacts 18 
is presented in Section 4.4. 19 

Based on information provided by Detroit Edison and the review team’s independent evaluation, 20 
the review team concludes that the land use impacts of operation of Fermi 3 would be SMALL, 21 
and additional mitigation would not be warranted. 22 

5.1.2 Transmission Line Corridors and Other Offsite Facilities 23 

The activities associated with transmission line operations that could affect land use include 24 
maintenance, inspection, and vegetation management in the corridors and at the Milan 25 
Substation.  Impacts would be seasonal and would occur within a 500-ft onsite corridor, a 26 
300-ft-wide offsite corridor, and the Milan Substation.  Occasional vehicular access to the 27 
corridor may cause some temporary erosion and compaction along certain areas, especially if 28 
heavy vehicles are used in wet weather conditions and on any access roads that have gravel or 29 
other unpaved surfaces (Detroit Edison 2011a).  Siltation of streams and wetlands and the 30 
disturbance of wildlife and wildlife habitat may also occur where the corridor crosses floodplains 31 
and wetlands.  Vegetative cover would be seeded to stabilize the soil exposed by corridor 32 
maintenance activities and prevent erosion, and water diversion measures would be used to 33 
direct water off the sides of the access roads and prevent erosion impacts (Detroit Edison 34 
2011a).  Operations would use best management practices (BMPs) outlined in a soil erosion 35 
and sedimentation control (SESC) plan or right-of-way (ROW) maintenance manual used by 36 
Detroit Edison and/or the International Transmission Company (ITCTransmission).  37 
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Operation of the transmission facilities is not expected to interfere with adjacent land uses or 1 
with agricultural use of farmland spanned by transmission conductors. 2 

It is expected that ITCTransmission would continue maintenance activities currently conducted 3 
on the existing transmission line corridors extending out from the Fermi site.  It is expected that 4 
ITCTransmission would extend these same practices to the new corridor and substation 5 
facilities.  These activities include periodic removal and trimming of trees, mowing of 6 
herbaceous and low woody vegetation and cutting of large shrubs, and the use of pesticides 7 
and herbicides applied with either ground or aerial spraying methods.  The corridors would be 8 
periodically inspected by helicopter or ground-patrolled to ensure that they are in proper 9 
condition for safe operation of the transmission line (Detroit Edison 2011a).  Vegetation clearing 10 
would be limited to the minimum needed to allow access for maintenance vehicles and to 11 
prevent the growth of trees that could interfere with the operation of the lines (Detroit 12 
Edison 2011a).  Vegetation management on transmission line corridors is discussed in more 13 
detail in Section 5.3.   14 

ITCTransmission would implement BMPs involving minimal use of maintenance vehicles and 15 
access roads to the extent possible and limiting transmission line maintenance work during wet 16 
weather conditions.  Other BMPs would be outlined in a SESC plan or ROW maintenance 17 
manual used by Detroit Edison and/or ITCTransmission.  Herbicides would be applied by 18 
licensed personnel in accordance with their labels, and only herbicides labeled for aquatic 19 
environments would be used in wetlands. 20 

The review team concludes that the offsite land use impacts of operating Fermi 3 and its 21 
associated transmission lines would be SMALL, and additional mitigation would not be 22 
warranted. 23 

5.2 Water-Related Impacts 24 

This section discusses water-related impacts on the surrounding environment from operation of 25 
the proposed Fermi 3.  The primary water-related impacts would be associated with Fermi 3’s 26 
cooling water system.  Details of the operational modes and cooling water systems associated 27 
with operation of the plant are presented in Section 3.2.2. 28 

Managing water resources requires understanding and balancing the trade-offs between 29 
various, often conflicting, objectives.  At the Fermi site, these objectives include navigation, 30 
recreation, visual aesthetics, a fishery, and a variety of beneficial consumptive uses of water.  31 
The responsibility for regulating any structures or work in or affecting navigable waters of the 32 
United States is delegated to the USACE.  The responsibility for regulating water use and water 33 
quality is delegated to MDEQ. 34 
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Water use and water quality impacts involved with operation of a nuclear plant are similar to the 1 
impacts associated with any large thermoelectric power generation facility, and Detroit Edison 2 
must obtain the same water-related permits and certifications as these other facilities.  Permits 3 
and certifications needed would include the following: 4 

• CWA Section 401 Certification.  This water quality certification would be issued by MDEQ 5 
and would ensure that operation of the plant would not conflict with State water quality 6 
management programs. 7 

• CWA Section 402(p) National Pollutant Discharge Elimination System (NPDES) Discharge 8 
Permit.  MDEQ administers the NPDES program for the U.S. Environmental Protection 9 
Agency (EPA) Construction General Permit and industrial discharge permits.  These permits 10 
regulate point source stormwater and wastewater discharges.   11 

• CWA Section 404 Permit.  This permit is required for the discharge of dredged and/or fill 12 
material into waters of the United States.  13 

• CWA Section 316(a).  This section regulates the cooling water discharges to protect the 14 
health of the aquatic environment.  The scope will be covered under the NPDES permit with 15 
MDEQ. 16 

• CWA Section 316(b).  This section regulates cooling water intake structures to minimize the 17 
environmental impacts associated with their location, design, construction, and capacity.  18 
The scope will be covered under the NPDES permit with MDEQ. 19 

• MDEQ Water Quality Standards Certification (Administrative Rule R 323.1041 et seq.).  The 20 
regulations define the water quality standards in Lake Erie, the mixing zones, and the 21 
applicability of the standards.  The standards include two temperature criteria for thermal 22 
discharge into Lake Erie. 23 

• MDEQ Large Quantity Water Withdrawal Permit, issued under Part 327 of the Safe Drinking 24 
Water Act.  This permit is required for water withdrawals of more than 5 million gallons per 25 
day (MGD) from the Great Lakes per MCL 324.32723(1)(a)-(b). 26 

• MDEQ Water Withdrawal Registration.  This permit is required for development of 27 
withdrawal capacities exceeding 100,000 gal per day under MCL 324.32705.   28 

• MDEQ Natural Resources and Protection Act 451, Natural Resources and Environmental 29 
Protection Act, Part 325, Great Lakes Submerged Lands Permit.  This permit is required for 30 
dredging activities in the Great Lakes. 31 

• Section 10 of the Rivers and Harbors Appropriation Act of 1899 Permit.  This permit would 32 
be issued by USACE to regulate any structure or work in or affecting waters of the United 33 
States, such as Lake Erie.  34 

• Federal Coastal Zone Management Act of 1972 Certification.  This concurrence of 35 
consistency with the State coastal program’s policies would be issued by MDEQ.  It applies 36 
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to any activity that is on land or in water or that affects land use, water use, or any natural 1 
resource in the coastal zone, if the activity requires a Federal license or permit. 2 

Section 5.2.1 discusses the hydrologic alterations in surface water and groundwater related to 3 
operation of Fermi 3.  Water use impacts for surface water are discussed in Section 5.2.2.1 and 4 
for groundwater in Section 5.2.2.2.  Water quality impacts for surface water are discussed in 5 
Section 5.2.3.1 and for groundwater in Section 5.2.3.2.  Water monitoring for surface water is 6 
discussed in Section 5.2.4.1 and for groundwater in Section 5.2.4.2.  Potential mitigation 7 
measures for operations-related water impacts are discussed in Section 5.2.5.  The combined 8 
impacts of operating the proposed Fermi 3 along with the existing Fermi 2, as well as other 9 
activities in the surrounding environment, are discussed in Chapter 7 (Cumulative Impacts). 10 

5.2.1 Hydrological Alterations 11 

This section discusses the hydrological alterations and the resulting effects from operation of 12 
the proposed Fermi 3.  Fermi site hydrological alterations would include a change in the local 13 
landscape and drainage patterns, which could cause increased runoff or erosion.  Hydrological 14 
alterations to Lake Erie from operation of Fermi 3 would include increased water use, discharge 15 
of cooling water (thermal and chemical impacts), and maintenance dredging of the intake canal.   16 

The proposed Fermi 3 power block would be placed on an elevated area, with drainage directed 17 
away from the facilities.  Modifications of the land surface made during preconstruction and 18 
construction activities would alter the local hydrology.  The proposed location of Fermi 3 is 19 
mostly within the Swan Creek watershed, and water running off of the Fermi 3 developed area 20 
would drain primarily to Swan Creek before entering Lake Erie.  Drop inlets on the nuclear 21 
island will collect the stormwater runoff resulting from storm events and route it to Swan Creek 22 
via the North Lagoon.  If storm drains on the nuclear island were blocked, runoff would drain off 23 
the elevated area in all directions, and some water would drain directly to Lake Erie.  A 24 
Stormwater Pollution Prevention Plan (SWPPP) would be in place to manage stormwater runoff 25 
and prevent erosion.  Specifically, surface water would be routed away from the nuclear plant 26 
through subgrade storm drains and off the slopes of the elevated area as needed.   27 

In addition, groundwater infiltration areas would be reduced because of the increase in the 28 
amount of impervious surfaces at the site and the filling of some onsite water bodies.  The 29 
aquifer beneath the Fermi site would be affected by the new hydrological conditions resulting 30 
from dewatering operations and the increased impervious surfaces for a period shortly after 31 
preconstruction and construction, but since the changes are limited to the site and dewatering is 32 
temporary, the effects would also be limited and temporary and water levels within the aquifer 33 
should stabilize at or near current conditions.   34 

Discharge of cooling water blowdown into Lake Erie would occur approximately 1300 ft east of 35 
the shore.  The discharge pipe would discharge approximately 1.5 ft above the bottom of the 36 
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lake and would contain a three-port diffuser.  The maximum velocity of the discharge water 1 
would be approximately 8.5 fps.  The flow would be divided among the three ports to reduce 2 
possible scour.  The diffuser would also mix the discharge, increasing the thermal and chemical 3 
mixing of the discharge into Lake Erie.  Thermal plume modeling indicated that the Fermi 3 4 
discharge would not reach the shoreline (Section 5.2.3).  The existing Fermi 2 power plant has a 5 
restricted area that prohibits recreational activity and navigation.  Consequently, the additional 6 
discharge of another reactor would not directly affect recreational uses, because recreation will 7 
not be allowed within the zone. 8 

The intake structure for Fermi 3 would use the intake bay between the existing rock groins that 9 
extend 600 ft into the lake from the facility shoreline.  Since the existing intake bay is being 10 
utilized, erosion and deposition in Lake Erie during operation would be relatively unchanged 11 
from the current condition.  Maintenance dredging of the intake bay would be required 12 
periodically during operation of Fermi 3, and dredging would be within the same footprint and 13 
also be of similar volume and frequency to that done during operation of Fermi 2.  Therefore, 14 
there is no change in impact from maintenance dredging. 15 

Water use impacts on Lake Erie are evaluated in terms of total water use within the Lake Erie 16 
basin; these impacts are discussed in Section 5.2.2.   17 

Groundwater would not be used during operation of Fermi 3.  The hydrologic alterations of 18 
groundwater due to preconstruction and construction activities (e.g., site grading, changes in 19 
recharge, fill materials, excavation dewatering) are discussed in Section 4.2 of this 20 
environmental impact statement (EIS).   21 

In summary, the hydrological alterations applicable to operations are limited to the intake of 22 
Lake Erie water, the discharge of blowdown water and associated waste streams to the lake, 23 
altered drainage patterns from landscape changes, and periodic dredging of the intake canal.   24 

5.2.2 Water Use Impacts 25 

A description of water use impacts on surface water and groundwater resources is presented in 26 
this section.  The primary cooling-water source for Fermi 3 would be Lake Erie.  Potable water 27 
used for drinking water and sanitary purposes at the plant would come from the Frenchtown 28 
Water Plant, which uses water from Lake Erie.  Groundwater is not anticipated to be used for 29 
the operation of Fermi 3.  30 

5.2.2.1 Surface Water Use Impacts 31 

Lake Erie would be the only source of makeup water for the operation of the proposed Fermi 3.  32 
Almost all makeup water is supplied back to the cooling water system, where most consumptive 33 
losses occur due to evaporation and drift from the cooling towers.  Maximum water use and loss 34 
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during normal power operation would occur during the hottest summer months.  Minimum usage 1 
and loss would occur during the winter months (January), and average usage and loss would 2 
occur during the spring and fall.  Figure 5-1 presents a diagram of the water use for the 3 
proposed Fermi 3.  Table 5-1 presents a summary of the water use for the proposed Fermi 3.  4 

 5 

Figure 5-1.  Fermi 3 Water Use Diagram 6 

 7 
Table 5-1.  Fermi 3 Water Use 8 

Use 
Average  

(gpm) 
Maximum 

(gpm) 
Intake 28,993 34,264 
Discharge 14,474 17,110 
Evaporation and Drift 14,488 17,124 
Source:  Detroit Edison 2011a 

During the summer, Fermi 3 would withdraw a maximum of approximately 34,264 gpm from 9 
Lake Erie.  Approximately 17,124 gpm of this inflow would be lost, and approximately 10 
17,110 gpm would be returned to Lake Erie through the discharge pipe.  Total water withdrawn 11 
would be a maximum of 49.3 MGD, and consumptive use would be a maximum of 24.6 MGD 12 
(Detroit Edison 2011a).  During the spring and fall, the average water withdrawn would be 13 
28,993 gpm (41.7 MGD); consumptive use would be about 14,488 gpm (20.8 MGD); and 14 
approximately 14,474 gpm (20.8 MGD) would be returned to Lake Erie.  In the winter, the 15 
minimum water withdrawn from Lake Erie for makeup to the plant systems would be about 16 
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23,780 gpm (34.2 MGD); consumptive use would be about 11,882 gpm (17.1 MGD); and 1 
11,868 gpm (17.1 MG) would be returned to the lake (Detroit Edison 2011a).  The Great Lakes 2 
Compact of 2008 requires that any new water use of more than 5 MGD be subjected to a 3 
regional review, so Fermi 3 would be subject to such a review by the other Great Lakes States 4 
and provinces.   5 

The Frenchtown Water Plant would be the source for potable, sanitary, and demineralized 6 
makeup water during operations.  It is estimated that the monthly average potable water use by 7 
Fermi 3 would be approximately 35 gpm (Detroit Edison 2011a).  The Frenchtown Water Plant 8 
has the capacity to supply Fermi 3 with the required water (Detroit Edison 2009a), as it has 9 
recently expanded its capacity from 4 MGD to 8 MGD.  This expanded capacity is expected to 10 
be sufficient for Fermi 3 needs for at least 20 years (Detroit Edison 2011a).   11 

The volume of Lake Erie is approximately 116 mi3, or about 128 trillion gal (EPA 1995).  The 12 
average annual consumptive use of water within the Lake Erie basin from all users is about 13 
183 billion gal (GLC 2005a, b, c; 2006a, b; 2009a, b), and Fermi 3 would have an average 14 
consumptive use of approximately 7.6 billion gal per year.  The incremental average withdrawal 15 
associated with operation of Fermi 3 would be approximately 0.006 percent of the volume of 16 
water in Lake Erie and 4.2 percent of the average consumptive water use in Lake Erie between 17 
2000 and 2006; thus, it would represent a relatively minor change in lake water availability and 18 
cumulative consumption and result in no measurable effect on other users.  The review team 19 
concludes that there would be a SMALL impact on surface water resources in Lake Erie, and 20 
mitigation is not warranted. 21 

5.2.2.2 Groundwater Use Impacts  22 

No groundwater is planned to be used for operation of the proposed Fermi 3 (Detroit 23 
Edison 2011a).  In addition, no dewatering-related pumping is planned to occur during the 24 
operation of Fermi 3.  Therefore, the review team concludes that the impact on groundwater and 25 
groundwater users from operating Fermi 3 is SMALL, and mitigation is not warranted. 26 

5.2.3 Water Quality Impacts 27 

This section discusses the impacts on water quality that could result from the operation of 28 
proposed Fermi 3.  Surface water impacts include thermal, chemical, and radiological wastes 29 
and physical changes in Lake Erie resulting from stormwater runoff and effluents discharged by 30 
the proposed plant.  Section 5.2.3.1 discusses the impacts on surface water quality, and 31 
Section 5.2.3.2 discusses the impact on groundwater quality.  The impacts of radiological liquid 32 
effluents are discussed in Section 5.9.   33 
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5.2.3.1 Surface Water Quality Impacts 1 

During operation of Fermi 3, stormwater runoff to the receiving water bodies, the Quarry Lakes, 2 
Swan Creek, and Lake Erie, would be controlled by adherence to any SWPPP and design 3 
features as required by the NPDES permit.  Adherence to the NPDES permit would reduce the 4 
impacts on the quality of surface water near the plant from stormwater runoff.  5 

During normal operation of Fermi 3, cooling water blowdown from the natural draft cooling tower 6 
would be discharged to Lake Erie through a multi-port diffuser located approximately 1300 ft 7 
east of the shore.  Surface water impacts associated with cooling tower blowdown include the 8 
chemical, thermal, and radiological effluents that would be discharged by the plant.  Cooling 9 
water returned to Lake Erie would have higher chemical (mineral) content than the water 10 
withdrawn from Lake Erie for the cooling.  Cooling towers concentrate solids and solutes from 11 
the raw makeup water during the process of evaporative heat loss.  Cooling water is also 12 
treated prior to use to inhibit scale, growth of plant and animal life, and corrosion.  These solids 13 
and solutes are contained in blowdown.   14 

Makeup water to the station water system (SWS) would be treated with the biocide/algaecide 15 
sodium hypochlorite before it entered the pumps at the intake from Lake Erie (Detroit Edison 16 
2011a).  The SWS would supply water to the circulating water system (CIRC), plant service 17 
water system (PSWS), and fire protection system (FPS) (Detroit Edison 2011a).  Biocide 18 
injection would remove plant and animal life, including the invasive zebra mussels, from the 19 
water (Detroit Edison 2011a).  If mussels did reach the SWS, they could be removed through 20 
either additional chlorination or thermal shock treatment (Detroit Edison 2011a).  Additional 21 
chemicals injected into the CIRC water would include sodium silicate (a corrosion inhibitor) and 22 
a scale inhibitor (Detroit Edison 2011a).  An additional chemical to disperse suspended solids 23 
would be injected into the PSWS when the water from Lake Erie was highly turbid (Detroit 24 
Edison 2011a).  Before the water would be discharged into Lake Erie, sodium bisulfite would be 25 
added to the CIRC blowdown to remove chlorination from (dehalogenate) the water.  26 
Table 3.3-1 of the ER presents the estimated quantities of each chemical to be injected into the 27 
CIRC and PSWS (Detroit Edison 2011a). 28 

Estimated concentrations of chemicals in Fermi 3 discharge are presented in ER Table 3.6-2 29 
(Detroit Edison 2011a).  The NPDES permit for Fermi 3 would specify the allowable 30 
concentrations of chemicals in the Fermi 3 discharge, and regular testing would evaluate 31 
compliance with the effluent limitations (Detroit Edison 2011a).  As a result, the estimated 32 
impacts on water quality of Lake Erie from the proposed Fermi 3 discharges are expected to be 33 
minor.  34 

Cooling water would be returned to Lake Erie at higher temperatures than it is withdrawn.  35 
Estimated monthly discharge temperatures and flow rates are presented in Table 5-2.  These  36 
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Table 5-2.  Fermi 3 Monthly Discharge Rates 1 
and Temperatures 2 

Month 
Discharge Rate 

(gpm) 

Discharge 
Temperature 

(°F) 
January 12,035 55.0 
February 12,360 55.3 
March 13,260 59.4 
April 14,460 66.0 
May 15,560 72.7 
June  16,640 78.4 
July 16,910 81.5 
August 16,860 80.8 
September 16,260 76.3 
October 14,960 68.8 
November 13,910 62.7 
December 12,660 56.6 
Source:  Detroit Edison 2011a 

temperature values and discharge rates are referred to in the ER as the anticipated maximum 3 
values (Detroit Edison 2011a).  MDEQ enforces two standards related to thermal impacts in 4 
Lake Erie under Michigan Water Quality Standards Section R 323.1070.  One of these 5 
standards is related to the change from ambient temperature, and the other is an absolute 6 
maximum temperature.  Water that is 3°F above the ambient temperature of the lake is 7 
considered part of a thermal plume.  Table 5-3 presents the estimated mean monthly ambient 8 
temperatures in Lake Erie in the vicinity of the discharge port and the difference between the 9 
ambient temperature and the discharge temperature.  In addition, there are maximum monthly 10 
water temperatures that, when exceeded in Lake Erie, are considered part of a thermal plume; 11 
these are also presented in Table 5-3 along with the amount that these standards will be 12 
exceeded during each month.  MDEQ allows the water quality standards to be exceeded within 13 
mixing zones per Michigan Water Quality Standards Section R 323.1041 et seq.  The MDEQ 14 
defines the allowable size of a mixing zone within Lake Erie on a case-by-case basis.  The 15 
allowable size for Fermi 3 would be determined during the permitting process.  As described 16 
below, the simulated size of the maximum thermal plume was very small when compared to the 17 
area of the entire western basin of Lake Erie, and impacts from the thermal plume are expected 18 
to be minor. 19 

To investigate the potential impacts of discharged cooling water with elevated temperatures on 20 
Lake Erie, Detroit Edison used CORMIX, a hydrodynamic model that simulates mixing 21 
processes, to evaluate the impact and size of discharge thermal plumes (Detroit Edison 2011a).  22 
Detroit Edison performed a suite of steady-state simulations based on both of the MDEQ water  23 
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Table 5-3.  Temperature Increases within the Thermal Plume for Fermi 3 1 

Month 

Mean 
Ambient Lake 
Temperature 

(°F)(a) 

Increase in 
Temperature 

(above Ambient) 
within Thermal 

Plume (°F) 

MDEQ 
Maximum 
Allowable 

Temperature 
(°F)(b) 

Degrees 
Exceedance of 

MDEQ Maximum 
Allowable 

Temperature (°F) 
January 35.5 19.5 45.0 10.0 
February 32.9 22.4 45.0 10.3 
March 35.8 23.6 45.0 14.4 
April 43.2 22.8 60.0 6.0 
May 53.6 19.1 70.0 2.7 
June  64.1 14.3 75.0 3.4 
July 68.6 12.9 80.0 1.5 
August 73.1 7.4 85.0 – 
September 70.0 6.3 80.0 – 
October 61.5 7.3 70.0 – 
November 49.7 13 60.0 2.7 
December 39.6 17 50.0 6.6 
(a) Detroit Edison (2011a). 
(b) Michigan Water Quality Standards Section R 323.1041 et seq. 

quality standards to examine the size of thermal plumes.  These scenarios evaluated the 2 
following: 3 

• Compliance with MDEQ Water Quality Standards for Lake Temperature:  The first set of 4 
simulations, described in the ER as Model Set 1, evaluated (1) monthly variations in the size 5 
of the plume that was 3°F or more than ambient lake water temperature and (2) monthly 6 
variations in the size of the thermal plume that exceeded the maximum allowable 7 
temperature (presented in Table 5-3).   8 

• Sensitivity of Maximum Plume to Changes in Water Depth:  A second set of simulations, 9 
described in the ER as Model Set 2, evaluated the sensitivity of the size of the thermal 10 
plume caused by a rise in ambient lake temperatures higher than 3°F to lake depth.  This 11 
scenario was performed to evaluate the effects of extremely low water conditions caused by 12 
a wind-driven seiche.  To be conservative, this analysis used the largest plume determined 13 
in the first set of simulations.  This plume occurred in the month of May. 14 

• Potential Impact of Plume Cooling Water Intake Temperatures:  A final simulation was 15 
performed to investigate the potential for a thermal plume to reach the shore and affect the 16 
temperature of water withdrawn from Lake Erie for cooling Fermi 3.  17 

These scenarios are described in greater detail below and summarized in Table 5-4.  18 
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Table 5-4.  Summary of Model Scenarios, Parameters, and Results 1 

Scenario Name 
and Description 

Important Input Parameters 
Results Parameter Value 

Model Set 1:    
Compliance with 
MDEQ Water 
Quality 
Temperature 
Standards (3°F 
above ambient 
limit) 

Lake temperature 10th percentile monthly temperature predicted 
by LEOFS NOAA model  

Largest plume of 
water greater 
than 3°F above 
ambient lake 
temperature 
occurs during 
May assuming 
maximum current 
velocity 
(29,500 ft2). 

Fermi 3 discharge rate Maximum discharge (Table 5-1) 
Fermi 3 discharge 
temperature Maximum discharge temperature (Table 5.2-2) 

Water depth Monthly averages measured at Fermi Power 
Plant 

Current velocity High (maximum) and low (10th percentile) 
values from LEOFS model 

Model Set 1:    
Compliance with 
MDEQ Water 
Quality 
Temperature 
Standards (total 
allowable 
maximum 
temperature) 

Lake temperature 90th percentile monthly temperature predicted 
by LEOFS NOAA model  

11 of 12 months 
exceeded the 
MDEQ maximum 
allowable 
temperature 
standard and 
would require a 
mixing zone. 

Fermi 3 discharge rate Maximum discharge (Table 5.2-2) 
Fermi 3 discharge 
temperature Maximum discharge temperature (Table 5.2-2) 

Water depth Monthly averages measured at Fermi Power 
Plant 

Current velocity High (maximum) and low (10th percentile) 
values from LEOFS model 

Model Set 2:    
Sensitivity of 
Maximum Plume 
to Changes in 
Water Depth 

Fermi 3 discharge 
temperature 

Maximum discharge temperature (Table 5.2-2) Use of 1st 
percentile depth 
(7 ft) increases 
plume size 
relative to May 
mean depth 
(8.5 ft) by 
46 percent (from 
29,500 ft2 to 
55,300 ft2). 

Fermi 3 discharge rate Maximum discharge (Table 5.2-2) 
Current velocity High (maximum current velocity near discharge 

output by LEOFS model) 
Lake temperature 10th percentile monthly temperature predicted 

by LEOFS NOAA model 
Water depths 
evaluated 

8.5 ft (May mean from Model Set 1) 
8 ft (20th percentile; once in 5-year depth for 
May) 
7.6 ft (5th percentile; once in 20-year depth for 
May) 
7 ft (1st percentile; once in 100-year depth for 
May) 

2 
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Table 5-4.  (contd) 1 

Scenario Name 
and Description 

Important Input Parameters 
Results Parameter Value 

Model Set 3:    
Potential Impact 
of the Plume on 
Cooling Water 
Intake 
Temperature 

Water depth  8.5 ft Plume dissipates 
1300 ft from 
shore.  No 
impact on intake 
temperature or 
shoreline. 

Single-port diffuser angled toward Fermi 3 intake 
Wind speed 1 fps (high velocity from May) 
Current speed High (1.5 times the maximum observed current 

velocity) 
Current direction West, toward the plant 
Discharge temperature Maximum discharge temperature (Table 5.2-2) 
Discharge rate Maximum discharge (Table 5.2-2) 
Lake temperature 10th percentile monthly temperature predicted 

by LEOFS NOAA model 

Compliance with MDEQ Water Quality Standards for Lake Temperature 2 

The monthly simulations in Model Set 1 were performed to characterize the timing and size of 3 
potential thermal plumes created by Fermi 3 at different times of the year using conservative 4 
input parameters.  Input data for the CORMIX simulations included discharge rate, discharge 5 
temperature, water depth, ambient lake temperature, and ambient lake current velocity and 6 
direction.  Data were derived from the several sources shown in Table 5.3-3 of the ER (Detroit 7 
Edison 2011a).  Both the ambient lake temperature and the ambient lake current inputs were 8 
derived from Lake Erie Operational Forecast System (LEOFS) model estimates.  LEOFS is a 9 
National Oceanic and Atmospheric Administration (NOAA) project and is a part of the Great 10 
Lakes Operational Forecast System (GLOFS).  Detroit Edison analyzed LEOFS results to 11 
determine the mean high and low monthly values of lake temperature and lake currents in the 12 
vicinity of the Fermi site (Detroit Edison 2011a).  Ambient mean monthly lake depth was derived 13 
by using data from a National Oceanic and Atmospheric Administration (NOAA) gage located on 14 
a buoy offshore from Fermi 2 (Detroit Edison 2011a).  Detroit Edison used the mean monthly 15 
wind velocity measured at the airport in Grosse Ile, Michigan, which is approximately 11 mi from 16 
the Fermi site (Detroit Edison 2011a).   17 

Detroit Edison first evaluated plumes caused by a rise in ambient temperature greater than 3°F.  18 
It investigated two scenarios:  one with a low ambient current velocity and one with a high 19 
ambient current velocity.  Detroit Edison assumed that the ambient temperature of Lake Erie for 20 
each month was in the 10th percentile of values simulated by LEOFS for that month (model 21 
simulated values used for temperature).  The use of a low ambient temperature allowed for a 22 
conservative analysis of the impacts of high-temperature discharge on plume size for the 23 
maximum change in temperature simulations.  The results of these simulations are presented in 24 
Table 5.3-12 of the ER (Detroit Edison 2011a). 25 
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Next, plumes that exceeded the maximum allowable temperature for each month were 1 
simulated.  For these simulations, Detroit Edison assumed that the ambient temperature of Lake 2 
Erie for each month was in the 90th percentile of values simulated by LEOFS for that month.  3 
The use of a high ambient temperature allowed for a conservative analysis of the impacts of 4 
high-temperature discharge on plume size for the maximum allowable temperature simulations.  5 
Two monthly scenarios were investigated:  one with a low ambient current velocity and one with 6 
a high ambient current velocity.  The results of these simulations are presented in Table 5.3-13 7 
of the ER (Detroit Edison 2011a).  Detroit Edison estimated that the largest plume would occur 8 
during the month of May as a result of the change in ambient temperature and high ambient 9 
current velocity, with an area of approximately 29,500 ft2.   10 

The technical review team reviewed and verified the model input values.  The model results are 11 
presented in the text of the ER (Detroit Edison 2011a) and were provided to the technical review 12 
team as electronic files.  The technical review team reviewed the files and found them to be 13 
acceptable.   14 

Results of the thermal plume simulation were presented as rectangular areas in the ER (Detroit 15 
Edison 2011a).  However, the plume would be shaped more like a triangle than a rectangle, so 16 
the values of the plume area would be lower than those calculated by multiplying the plume 17 
length and the plume width at the edge of the mixing zone.  The values for the simulated plume 18 
were found to be smaller than the values presented by Detroit Edison (2011a); therefore, the 19 
review team found Detroit Edison’s analysis to be conservative and acceptable. 20 

Sensitivity of Maximum Plume to Changes in Water Depth 21 

Detroit Edison examined the impacts of shallower water depths on the largest plume for Model 22 
Set 2.  Detroit Edison examined the plume size that resulted from four alternate depth scenarios 23 
for the month of May (Detroit Edison 2011a).  The depths used were the May mean depth of 24 
8.5 ft (also used in the monthly simulations in Model Set 1), the 20th percentile depth of 8.0 ft 25 
(once-in-5-year depth for May), the 5th percentile depth of 7.6 ft (once-in-20-year depth for 26 
May), and the 1st percentile depth of 7.0 ft (once-in-100-year depth for May).  Detroit Edison 27 
found that the largest plume covered an area of approximately 55,300 ft2 and resulted from the 28 
shallowest simulated water depth of 7.0 ft.   29 

Potential Impact of Plume on Cooling Water Intake Temperature 30 

The final simulation was performed to investigate the potential for Fermi 3 thermal discharges to 31 
travel back toward the shore and affect the temperature of the intake cooling water.  For this 32 
simulation, a high-velocity wind was assumed to blow in a westerly direction toward the Fermi 33 
site during the month of May.  In addition, the problem was simulated in CORMIX by using only 34 
a single-port diffuser pointed toward Fermi 3.  A water depth of 8.5 ft and a wind velocity of 1 fps 35 
were assumed.  Detroit Edison calculated that the thermal plume would pose no threat to the 36 
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shoreline, because it was estimated to dissipate 1300 ft east of the shoreline (Detroit 1 
Edison 2011a).  The review team verified the simulations and determined that this analysis is 2 
conservative and acceptable. 3 

Summary of Surface Water Quality Impacts 4 

In summary, because the cooling water discharges have relatively low projected contaminant 5 
levels, which would be controlled through the permitting process and would be similar to an 6 
already permitted discharge, and given the review team’s independent analysis of the thermal 7 
and chemical constituents in plant discharges to Lake Erie, the review team concludes that the 8 
impacts of the proposed Fermi 3 discharges on the water quality of Lake Erie would be SMALL, 9 
and additional mitigation is not warranted. 10 

5.2.3.2 Groundwater Quality Impacts 11 

The proposed Fermi 3 would not use groundwater during operations and would not discharge 12 
any liquids to groundwater during operations.  Therefore, the review team concludes that the 13 
impacts on groundwater quality from operation of Fermi 3 would be SMALL, and mitigation is 14 
not warranted. 15 

5.2.4 Water Monitoring 16 

There are no water use or nonradiological water quality monitoring requirements imposed by the 17 
NRC.  However, hydrological, thermal, and chemical monitoring of the proposed new discharge 18 
would likely be required by MDEQ as a part of the NPDES permit.  Also, it is anticipated that 19 
measurements at the NOAA gauging station (ID 9063090) on Lake Erie in the vicinity of the 20 
Fermi 2 intake structure would continue to provide hourly Lake Erie water level measurements.  21 
Detroit Edison (2011a) has committed to following NRC guidance (NRC 2007a) for groundwater 22 
monitoring at the site.  Section 2.3.1.2.4 of the ER (Detroit Edison 2011a) describes the current 23 
and planned groundwater monitoring programs.  Groundwater elevations and radionuclide 24 
concentrations would be measured quarterly at upgradient and downgradient locations as part 25 
of the Radiological Environmental Monitoring Program (REMP) (Detroit Edison 2011a).  26 
Additional monitoring would be triggered by an accidental liquid release from Fermi 3, including 27 
monthly sampling both upgradient and downgradient from the release point (Detroit 28 
Edison 2011a).  Monitoring during operations would establish the impacts from the plant and 29 
would detect any impacts that would result during operations.   30 

5.3 Ecological Impacts 31 

This section describes the potential impacts on ecological resources (terrestrial and aquatic 32 
ecosystems, including threatened and endangered species) from operation of Fermi 3 at the 33 
Fermi site, operation of the associated transmission line, and maintenance of the associated 34 
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transmission line corridor.  Evaluation of potential impacts on terrestrial and aquatic biota from 1 
radiological sources is discussed in Section 5.9. 2 

5.3.1 Terrestrial and Wetland Impacts Related to Operation 3 

Concern for possible impacts on terrestrial communities and species from operation of the 4 
proposed Fermi 3 facilities is mostly attributable to cooling system operations and transmission 5 
line operation and maintenance.  Operation of cooling systems can result in deposition of 6 
dissolved solids; increased local fogging, precipitation, or icing; increased noise levels; a greater 7 
risk of avian collision mortality; and shoreline alteration of Lake Erie (Detroit Edison 2011d; 8 
NRC 1996).  Operation of Fermi 3 would also result in increased automotive traffic from 9 
additional employees at the site, which would result in the loss of wildlife.  Possible impacts on 10 
terrestrial biota from operation and maintenance of a transmission line system include collision 11 
mortality and electrocution, electromagnetic fields, and the maintenance of vegetation within 12 
transmission line corridors. 13 

5.3.1.1 Terrestrial Resources – Site and Vicinity 14 

Cooling System Impacts on Vegetation 15 

Concern for possible vegetation impacts from operation of Fermi 3 would be primarily 16 
associated with operation of the cooling system.  As described in Chapter 3, the proposed 17 
cooling system for Fermi 3 consists of two primary components:  the Normal Power Heat Sink 18 
and the Auxiliary Heat Sink (AHS).  The Normal Power Heat Sink would be a hyperbolic natural 19 
draft cooling tower (NDCT).  The AHS would consist of two linear mechanical draft cooling 20 
towers.  The NDCT would be approximately 600 ft high (Detroit Edison 2011a).  The heat would 21 
be transferred to the atmosphere in the form of water vapor and drift.  In some cases, vapor 22 
plumes and drift from cooling towers can affect crops, ornamental vegetation, and native plants; 23 
water losses from cooling tower operation can affect shoreline habitat.  In addition, bird 24 
collisions with tall structures, such as the NDCT, and noise-related impacts are possible 25 
(NRC 1996).  The auxiliary towers would be much shorter than the NDCT, and the heat they 26 
would release would be orders of magnitude less.  Because their impacts would be far smaller 27 
than impacts from the NDCT, discussion of potential impacts from operation of the cooling 28 
system is limited to the impacts of the NDCT.  29 

Under certain conditions, native plants, ornamental plants, and agricultural crops can be 30 
affected by cooling tower drift, fogging, and increased humidity.  Total dissolved solids (TDS), 31 
including salt, can stress vegetation after being deposited directly onto foliage or indirectly from 32 
accumulation in the soil (NRC 1996).  The NDCT emits solids in its exhaust plume as a result of 33 
the evaporative process.  The guidance in NUREG-1555, Section 5.3.3.2 (NRC 2000a) 34 
indicates that deposition of salt drift from operation of cooling towers at rates of 1 to 2 kg/ha/mo 35 
is generally not damaging to plants.  Conversely, deposition rates approaching or exceeding 36 
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10 kg/ha/mo in any month during the growing season could cause leaf damage in many 1 
species.  Detroit Edison’s analysis of solids deposition conservatively assumed that all TDSs 2 
were salt.  The ER states that the maximum predicted annual salt deposition rate at any 3 
receiving location is approximately 1 kg/ha/mo (Detroit Edison 2011a).  This value is within the 4 
range that NUREG-1555 considers to be generally not damaging to plants.  Therefore, cooling 5 
tower operation impacts on vegetation are expected to be negligible both on the Fermi site and 6 
in the vicinity. 7 

Detroit Edison’s modeling of the operation of the NDCT predicts that no increased fogging 8 
would result from operation.  Any event that may occur is likely to be coincident with a natural 9 
fog event and be transient, similar to what is seen with the existing NDCTs used by Fermi 2, 10 
and would result in less than 18 hr of fog per year (Detroit Edison 2011a).  Any impact would be 11 
aesthetic and unlikely to affect ecological resources.  Therefore, the impacts of cooling tower 12 
plume-induced fogging are anticipated to be minimal and to not warrant mitigation.  Likewise, 13 
Detroit Edison’s modeling also predicts that substantial ground-level icing from the NDCT would 14 
not occur.  Localized icing may be possible from the operation of the AHS, but impacts are 15 
expected to be minimal and contained onsite and would therefore not warrant mitigation.  16 

According to the ER, modeling results indicate the average hours per year of plume shadowing 17 
beyond the nearest property boundary (2765 ft) is predicted to be 92 hr per year (2.1 percent of 18 
the daylight hours per year) from the NDCT, considering all plume directions.  The resulting 19 
hours per year of shadowing (especially at the nearest property boundary) are predicted to be 20 
an insignificant fraction of the total daylight hours needed for agricultural production.  21 
Additionally, shadowing events are not expected to occur at downwind agricultural or residential 22 
areas (Detroit Edison 2011a).  Thus, the plume shadowing impacts are expected to be minimal 23 
and to not warrant mitigation. 24 

Bird Collisions with Power Plant Structures 25 

The potential for avian mortality from colliding with the proposed nuclear power plant structures 26 
does exist.  Typically, the cooling tower and the meteorological tower are the structures likely to 27 
pose the greatest risk.  The potential for avian collisions increases as structure height increases 28 
(NRC 1996).  The mechanical draft cooling towers are of little concern because of their relatively 29 
low height compared to existing and proposed structures onsite.  The NDCT, however, would be 30 
600 ft high.  Avian collisions at existing Fermi facilities are not currently monitored by Detroit 31 
Edison, but dead birds are occasionally found around the Fermi 2 NDCTs.  Typically, only a few 32 
birds are observed at any one time, but events during which more than a few birds have been 33 
killed by collisions with the cooling towers have been recorded infrequently.  In September 34 
1973, 15 dead birds were found (with as many as 50 potentially killed) at the Fermi 2 south 35 
cooling tower.  More recently, 45 dead birds were found at the Fermi 2 south cooling tower, all 36 
occurring during a one-week period in October 2007 (Detroit Edison 2011a).  37 
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In 10 CFR 51, Appendix B to Subpart A, Table B-1, it is stated that for nuclear power plant 1 
license renewal, bird collisions with cooling towers have not been found to be a frequent 2 
occurrence at operating nuclear power plants.  Table B-1 further states that avian mortality 3 
resulting from collisions with cooling towers is of small significance.   4 

While acknowledging that some bird collisions with cooling towers take place, the NRC 5 
concluded in the generic environmental impact statement (GEIS) for license renewal 6 
(NRC 1996) that effects of bird collisions with existing cooling towers “involve sufficiently small 7 
numbers for any species that it is unlikely that the losses would threaten the stability of local 8 
populations or would result in a noticeable impairment of the function of a species within local 9 
ecosystems.”  Thus, the impacts at Fermi 3 are expected to be minimal and would not warrant 10 
mitigation.   11 

Shoreline Alteration 12 

Periodic maintenance dredging of the intake bay is expected, potentially resulting in erosion and 13 
shoreline scouring.  To offset this effect, rock groins extend into the lake, limiting the turbidity to 14 
the intake bay and protecting the shoreline from the zone of influence associated with the 15 
pumping activities.  As a result, physical impacts on the shoreline area in the vicinity of the 16 
intake structure are anticipated to be minimal.  17 

Noise 18 

The predicted noise emissions from normal operation of the cooling tower would conform to 19 
NRC and EPA sound-level guidelines for minimizing noise impacts (see Section 5.8.2).  20 
According to Detroit Edison, the maximum predicted increase in ambient sound levels of 3 dB at 21 
the nearest noise-sensitive receptors would be a barely perceptible change in ambient sound 22 
level during the quietest nighttime hours based on existing conditions (Detroit Edison 2011a).  23 
The potential noise impacts due to the operation of Fermi 3 are, therefore, expected to be 24 
similar to background and current noise levels, to which local species are adapted.  Accordingly, 25 
noise impacts on terrestrial ecosystems are expected to be minimal.  26 

Impacts of Increased Vehicle Traffic 27 

Increased traffic associated with operation of Fermi 3 has the potential to increase wildlife 28 
mortality caused by collisions (road kills).  Detroit Edison (2011a) has estimated the Fermi 3 29 
workforce to number approximately 900, which would approximately double the number of 30 
employees at the Fermi site.  Additional work trips during peak hours would occur on the rural 31 
roads and highways in the vicinity.  Local wildlife could decline if road-kill rates were to exceed 32 
the rates of reproduction and immigration.  However, although roadkills occur frequently in the 33 
United States, they reportedly have minimal effect on wildlife populations (Forman and 34 
Alexander 1998).  The review team concludes that, with the possible exception of the eastern 35 
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fox snake (Pantherophis gloydi), these impacts would not be detectable beyond the local vicinity 1 
and would not destabilize regional wildlife populations.  Since the eastern fox snake’s preferred 2 
habitat is emergent wetlands, open areas not shaded by trees are not barriers to their 3 
movement (Hoving 2010).  This species has been observed in developed and undeveloped 4 
sections of the Fermi site (Detroit Edison 2011a).  It is reasonable to conclude, therefore, that 5 
the snakes would be likely to cross roads as they move about the Fermi site, possibly for 6 
thermoregulation, and that the increased traffic anticipated from operation of Fermi 3 could 7 
increase the risk of mortality for the eastern fox snake.  See Section 5.3.1.3 for additional 8 
discussion. 9 

5.3.1.2 Terrestrial Resources – Transmission Lines 10 

Electricity transmission systems have the potential to affect terrestrial ecological resources 11 
through corridor maintenance, bird collisions with transmission lines and towers, and 12 
electromagnetic fields (EMFs).   13 

Vegetation 14 

Operations impacts in the transmission line corridor, including the western 10.6 mi, would be 15 
mainly limited to vegetation maintenance.  Maintenance of the corridor would be conducted in 16 
accordance with ITCTransmission’s Transmission Vegetation Management Plan, which was 17 
developed in compliance with the North American Electric Reliability Council Reliability 18 
Standard FAC-003-1 – Transmission Vegetation Management Program.  The work would likely 19 
consist of periodic removal of trees to provide adequate clearance from the lines.  Pesticides 20 
and herbicides may also be used selectively as needed to maintain the corridor.  Selective 21 
removal of undesirable species through cutting by hand and/or by mowing, as needed, would 22 
likely be the practice routinely used; this would encourage the growth of vegetation types that 23 
provide low-growing ground cover, erosion control, treatment of invasive species, and wildlife 24 
habitat.  Vegetation management in wetlands, including cutting or removal of woody vegetation, 25 
would indefinitely maintain the wetland in a shrub/scrub or emergent state. 26 

The corridor would typically be inspected by helicopter and ground-patrolled periodically to 27 
ensure that the corridor is in proper condition for safe operation of the transmission line (Detroit 28 
Edison 2011a).  There would be occasional vehicular traffic in the corridor for maintenance 29 
purposes, which could result in only minimal impacts on vegetation and soils and minor 30 
amounts of soil erosion within the immediate area of the transmission line corridor.  Impacts on 31 
natural vegetation during maintenance of the Milan Substation would be minimal.  Where 32 
access is needed to sensitive areas along the corridor, such as wetlands, matting would be 33 
used to avoid soil disturbance and minimize damage to plants. 34 
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Wildlife 1 

Impacts of the transmission line system on wildlife (e.g., bird collisions and habitat loss) 2 
resulting from the addition of the new lines to the existing towers and potential new towers in the 3 
existing corridor are expected to be minor.  Section 4.5.6.2 of the GEIS for license renewal 4 
(NRC 1996) provides a thorough discussion of the topic and concludes that bird collisions 5 
associated with the operation of transmission lines would not cause long-term reductions in bird 6 
populations.  The same document also concludes that once a transmission line corridor has 7 
been established, the impacts on wildlife populations are from continued ROW maintenance 8 
and are not significant (NRC 1996).   9 

The overall effect of operation of the new line on wildlife is expected to be minor because 10 
maintenance activities would be limited and because most of the corridor has been previously 11 
developed and, in less-maintained areas, there are existing disturbances such as farming, 12 
neighboring residences, and roadways.  Because of these local conditions, it is expected that 13 
ITCTransmission would not implement any new wildlife management practices within the 14 
corridor. 15 

Operation of the expanded substation at Milan would be expected to have minimal effect on 16 
wildlife in the area because area wildlife has adjusted to the existing substation, the substation 17 
expansion is confined to a relatively small area, and maintained grass and cropland habitat in 18 
the surrounding vicinity are already of low quality.  The review team concludes that impacts of 19 
maintenance activities in the corridor on terrestrial resources would be minimal. 20 

Impact of Electromagnetic Fields on Flora and Fauna 21 

EMFs are unlike other agents that have an adverse impact (e.g., toxic chemicals) in that 22 
dramatic acute effects cannot be demonstrated and long-term effects, if they exist, are subtle, 23 
according to the NRC’s GEIS conclusions (NRC 1996).  As discussed in the GEIS, a careful 24 
review of biological and physical studies of EMFs did not reveal consistent evidence linking 25 
harmful effects with field exposures.  Thus, the conclusion presented in the GEIS was that the 26 
impacts of EMFs on terrestrial flora and fauna were not significant at operating nuclear power 27 
plants, including transmission line systems with variable numbers of power lines.  On this basis, 28 
it is concluded that the incremental EMF impacts posed by possible additions of new power 29 
lines for Fermi 3 would be minimal. 30 

5.3.1.3 Important Terrestrial Species and Habitats 31 

This section discusses the potential impacts of operating Fermi 3 on Federally and State-listed 32 
species and on other important species and/or habitats (including wetlands) as defined by the 33 
NRC (NRC 2000a).  To meet responsibilities under Section 7 of the U.S. Endangered Species 34 
Act of 1973 (ESA), the review team will prepare a Biological Assessment (BA) prior to issuance 35 
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of the final EIS that will evaluate potential impacts of preconstruction, construction, and 1 
operations on Federally listed threatened or endangered aquatic and terrestrial species.   2 

Important Terrestrial Species – Fermi Site and Vicinity 3 

The Federally and State-listed species that could occur on the Fermi site and nearby in Monroe 4 
County are described in Section 2.4.1.3 (Table 2-7).  None of the Federally listed species 5 
identified by U.S. Fish and Wildlife Service (FWS) are likely to be affected by operation of the 6 
Fermi facility.  Operation of Fermi 3 would result in effects on wildlife similar to operation of 7 
Fermi 2, although the effects would occur over a wider area.  The bald eagle (Haliaeetus 8 
leucocephalus) has adapted to the presence and operation of Fermi 2.  Fermi 3 would be 9 
located farther from the lakeshore from where eagle nests had been located prior to 10 
January 2011.  Operation of the Fermi 3 project is not expected to have impacts on Indiana bats 11 
(Myotis sodalis).  The American lotus (Nelumbo lutea) appears to be thriving on wetlands on the 12 
Fermi site, but operation of Fermi 3 would not alter conditions for that species. 13 

The eastern fox snake is State-listed as threatened and has been observed on the Fermi site in 14 
several locations at several times in recent years (Detroit Edison 2009b, 2011a).  During 15 
operation of Fermi 3, increased traffic from a larger workforce would present the potential for 16 
increased impacts on this species.  Detroit Edison has prepared a draft Habitat and Species 17 
Conservation Plan for the eastern fox snake (Detroit Edison 2010b).  The draft plan makes 18 
provisions for mitigating impacts from initial development of the Fermi 3-related facilities, but 19 
does not yet contain provisions for mitigating potential impacts from operations, such as higher 20 
rates of mortality due to increased traffic.   21 

The Endangered Species Coordinator for the Michigan Department of Natural Resources 22 
(MDNR) has not yet reviewed Detroit Edison’s proposed Habitat and Species Conservation Plan 23 
for the eastern fox snake, and has not yet commented on whether the plan’s mitigation 24 
measures would be adequate to protect the eastern fox snake (Hoving 2010).  The Coordinator 25 
stated, however, that monitoring of the eastern fox snake population during and after building of 26 
Fermi 3 could help determine whether the direct impacts from increased traffic warranted 27 
additional mitigation measures.  An example of mitigation for traffic mortality impacts, if needed, 28 
would be installing fences along roads to serve as barriers to the snake and reduce the 29 
likelihood of snakes being hit by vehicles.  Monitoring and implementing any necessary 30 
mitigation measures, as discussed in Section 5.3.1.1, would likely hold the effects on the 31 
eastern fox snake from project operation to minimal levels. 32 

Operation of Fermi 3 would subject habitat and individual animals on the site to impacts similar 33 
to those that currently result from operation of Fermi 2 and related facilities, with the exception 34 
that onsite automotive traffic from employees would approximately double over current levels 35 
when Fermi 3 goes into operation.  With the possible exception of the eastern fox snake, 36 
increased traffic would not cause new impacts on Federally or State-listed species.  Game 37 
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species such as white-tailed deer (Odocoileus virginianus) and a variety of waterfowl species 1 
are common inhabitants of the Fermi site.  Increased noise levels near the cooling towers might 2 
cause these wildlife species to avoid the immediate area, and increased activity and traffic might 3 
also cause wildlife to avoid the habitats immediately adjacent to Fermi 3.  Drift, fogging, and 4 
icing are expected to cause at most negligible impacts on terrestrial habitats and would not be 5 
expected to affect important game species.  Although game might avoid habitats adjacent to the 6 
new facilities during operation, the Fermi property and surrounding landscape contain large 7 
expanses of terrestrial habitat to which these species could relocate.  Thus, operational impacts 8 
on commercially and recreationally important species would be minimal and no mitigation would 9 
be warranted. 10 

Important Terrestrial Habitats – Fermi Site and Vicinity 11 

No areas of the Fermi property are designated as critical habitat for listed wildlife species.  12 
Other important habitats present on the property are discussed below.   13 

The Fermi site includes wetlands, including emergent, forested, and shrub/scrub wetlands.  14 
Impacts on wetlands by preconstruction and construction are addressed in Section 4.3.1.3.  15 
Wetlands would not be adversely affected by Fermi 3 operations.  One other important habitat 16 
on the Fermi site is a 29-ac restored prairie area in the onsite transmission line corridor along 17 
the north side of the existing facility approach road.  The restored prairie area would be 18 
permanently converted to use by Fermi facilities.  The plan to convert the prairie restoration 19 
area resulted from the need to minimize impacts on high-quality forested wetlands. 20 

Approximately 656 ac of the Fermi site is managed as part of the DRIWR.  Much of DRIWR land 21 
consists of coastal wetlands, which are common in the areas surrounding the Great Lakes.  22 
Great Lakes coastal wetland systems contain morphological components of both riverine and 23 
lacustrine systems and can be described as “freshwater estuaries.”  Much of the area included 24 
in the DRIWR is forested, emergent, or scrub/shrub wetland.  Construction of the Fermi project 25 
would permanently convert approximately 19 ac of the refuge (see Section 4.3.1), which would 26 
reduce the refuge area on the Fermi site to approximately 637 ac. 27 

Operation of Fermi 3 is not anticipated to create conditions that would negatively affect the 28 
DRIWR or other important habitats on the Fermi site or offsite.  Stormwater runoff may increase 29 
due to an increase in impervious surfaces, but increased flows would be directed primarily to 30 
Lake Erie (see Section 5.2).  Stormwater flows would be adequately controlled by design 31 
considerations and by the SWPPP contained within the NPDES permit.  Adherence to the 32 
NPDES permit will ensure that any increase in sediment loading to Swan Creek and/or Lake 33 
Erie is adequately controlled to minimize water quality impacts.  Only Lake Erie would be used 34 
for source water.  Other sources of surface water and groundwater would not be used.  As 35 
discussed in Section 5.3.1.1, salt deposition would be far below the levels that could cause 36 
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damage to plants or soils.  Operation of Fermi 3 is expected to have only minimal impact on any 1 
of these important habitats. 2 

Important Terrestrial Species – Transmission Lines 3 

The review team has not yet formally consulted with Federal, State, or local agencies regarding 4 
the transmission line routing and substation expansion.  However, Detroit Edison did informally 5 
contact the FWS and MDNR requesting information on known occurrences of Federally and 6 
State-listed protected species in the project vicinity (Detroit Edison 2011a).  The review team 7 
has also researched Federal and State Web sites for information on Federal and State 8 
threatened and endangered species.  Information available to the review team is summarized in 9 
Section 2.4.1.3.  Based on information obtained from Web sites maintained by the FWS, there is 10 
currently no designated critical habitat for species listed under the ESA along the transmission 11 
line route (FWS 2010).  According to information provided by ITCTransmission to Detroit Edison 12 
(Detroit Edison 2010b), ITCTransmission maintains access to a database of known occurrences 13 
of Federal and State threatened and endangered species obtained from the Michigan Natural 14 
Features Inventory (MNFI) to identify locations where seasonal constraints or other regulatory 15 
conditions affect vegetation management activities in habitats occupied by rare species.  16 
ITCTransmission also informed Detroit Edison that it operates in accordance with these 17 
seasonal constraints to the degree practicable.   18 

Federally Listed Species 19 

The FWS has identified four terrestrial species that are Federally listed as threatened or 20 
endangered and that have the potential to occur in Monroe, Washtenaw, and Wayne Counties, 21 
where the new transmission line would be constructed.  The species identified by FWS are the 22 
Indiana bat, the Karner blue butterfly (Lycaeides melissa samuelis), Mitchell’s satyr butterfly 23 
(Neonympha mitchellii mitchellii), and the eastern prairie fringed orchid (Platanthera 24 
leucophaea) (FWS 2009).  Because the exact location of the transmission line corridor has not 25 
been established, FWS has not been provided specific location information.  Although the 26 
impacts of transmission line operation on Federally listed species are likely to be minimal, final 27 
corridor location information would have to be provided to FWS prior to construction of the 28 
transmission line in support of ITCTransmission’s application for a CWA Section 404 wetlands 29 
permit.  Site-specific biological surveys would also need to be conducted in coordination with 30 
threatened and endangered species review by the FWS.   31 

State-Listed Species 32 

The MNFI lists nearly 100 terrestrial plant and animal species listed by the State of Michigan as 33 
either endangered or threatened (see Table 2-8).  As discussed above with respect to Federally 34 
listed species, however, final corridor location information would have to be provided to the 35 
MDNR prior to construction of the transmission line.  Site-specific biological surveys would also 36 
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need to be conducted in coordination with the state species review by the MDNR.  Impacts of 1 
transmission line operation on State-listed species are likely to be minimal as long as 2 
ITCTransmission adheres to all conditions that USACE and/or MDEQ may place on operations 3 
and management in the wetland permitting process. 4 

Wetlands and Floodplains 5 

Only minimal impacts on wetlands and floodplains are anticipated from operation of the new 6 
transmission lines and Milan Substation.  Vegetation management actions may include, but are 7 
not limited to, pruning, wall trimming, tree removal, mowing, and herbicide application.  Work 8 
would be conducted under the direct supervision of appropriately qualified personnel.  Wetlands 9 
within the corridor that have the potential to regenerate in forest vegetation are expected to be 10 
manually cleared of woody vegetation periodically for line safety clearance, thereby being kept 11 
in a low-growing scrub/shrub or emergent wetland state.  Access to these areas for 12 
maintenance would likely be on foot or by the use of matting for vehicle equipment, so as not to 13 
disturb the soil.   Detroit Edison expects that ITCTransmission would minimize the use of 14 
pesticides in wetland portions of the transmission corridor (Detroit Edison 2010b).  The review 15 
team therefore expects potential impacts on wetlands from the operation of the transmission line 16 
system to be minimal.   17 

5.3.1.4 Terrestrial Monitoring during Operations 18 

The review team believes that MDEQ and MDNR may require monitoring for eastern fox snake 19 
mortality at least early in the operations period.  There appears to be no apparent need for other 20 
terrestrial monitoring activities related to Fermi 3. 21 

5.3.1.5 Potential Mitigation Measures for Operation-Related Terrestrial Impacts 22 

Except for impacts on eastern fox snake habitat, impacts on terrestrial ecosystems resulting 23 
from operation of the transmission lines are expected to be minor, and no mitigation is 24 
anticipated at this time.  MDEQ and MDNR may require Detroit Edison to develop and 25 
implement a plan to reduce the potential for mortality of eastern fox snakes during operations. 26 

5.3.1.6 Summary of Operational Impacts on Terrestrial Resources 27 

Given the information provided in the ER (Detroit Edison 2011a), Detroit Edison’s responses to 28 
RAIs, interactions with State and Federal agencies, the public scoping process, and the review 29 
team’s independent assessment, the review team has concluded that impacts from operations 30 
on terrestrial resources would be MODERATE.  The MODERATE conclusion is based solely on 31 
the potential for eastern fox snake mortality caused by vehicular traffic on onsite roads.  Impacts 32 
on other terrestrial ecological resources would be minimal.  The review team expects that 33 
MDEQ and MDNR may require Detroit Edison to develop a mitigation plan incorporating some 34 
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or all of the mitigation measures proposed in Detroit Edison’s Habitat and Species Conservation 1 
Plan for the construction phase of the project (see Section 4.3.1.3).  The review team believes 2 
that implementation of such a mitigation plan would likely reduce the potential terrestrial 3 
ecological impacts to SMALL. 4 

5.3.2 Aquatic Impacts Related to Operation 5 

This section discusses the potential impacts of operation of the proposed Fermi 3 on the aquatic 6 
ecosystems in water bodies on or adjacent to the Fermi site, including Lake Erie, and potential 7 
impacts on aquatic ecosystems from the operation and maintenance of associated transmission 8 
lines.  Impacts on aquatic resources from operation of Fermi 3 would primarily be associated 9 
with withdrawal and consumption of water for cooling, discharge of cooling water, maintenance 10 
dredging, discharge of wastewater, and stormwater runoff.  Transmission line impacts would 11 
primarily be associated with erosion from maintenance vehicles and other equipment and the 12 
effects of vegetation management activities on nearby water bodies. 13 

5.3.2.1 Aquatic Resources – Site and Vicinity 14 

This subsection evaluates impacts on aquatic resources that could occur on or in the vicinity of 15 
the Fermi site during operation of Fermi 3, including those in Lake Erie, the overflow canals, the 16 
Quarry Lakes, Swan Creek, and Stony Creek. 17 

Lake Erie 18 

During the operation of Fermi 3, aquatic habitats and biota in Lake Erie could be affected by 19 
cooling water withdrawal and consumption, discharge of heated effluent from the cooling water 20 
system, maintenance dredging, discharge of wastewater, and stormwater runoff at the Fermi 21 
site. 22 

Water Withdrawal and Consumption 23 

All cooling water for the operation of Fermi 3 would be withdrawn from Lake Erie, and impacts 24 
associated with operation of the water intake system would be limited to aquatic resources 25 
within Lake Erie.  For aquatic resources, the primary concerns are related to the amount of 26 
water withdrawn and the amount of water consumed through evaporation and the potential for 27 
organisms to be impinged on the intake screens or entrained into the cooling water system.  28 
Impingement occurs when organisms are trapped against the intake screens by the force of the 29 
water withdrawn by the Cooling Water Intake Structure (CWIS) (NRC 1996).  Impingement can 30 
result in starvation and exhaustion, asphyxiation (water velocity forces may prevent proper gill 31 
movement or organisms may be removed from the water for prolonged periods of time), and 32 
physical damage (NRC 1996).  Entrainment occurs when organisms are small enough or fragile 33 
enough to be drawn through the intake screens into the proposed Fermi 3 cooling system.  34 
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Organisms that become entrained are normally relatively small benthic, planktonic, and nektonic 1 
(organisms in the water column) forms, including early life stages of fish and shellfish, which 2 
often serve as prey for larger organisms (NRC 1996).  As entrained organisms pass through the 3 
CWIS into the proposed plant’s cooling system, they would be subject to mechanical, thermal, 4 
and toxic stresses, and survival is unlikely. 5 

A number of factors, such as the type of cooling system, the design and location of the intake 6 
structure, and the amount of water withdrawn from the source water body greatly influence the 7 
degree to which impingement and entrainment affect aquatic biota.  Detroit Edison has 8 
proposed that a closed cycle recirculating cooling system comprising a cooling basin and 9 
natural draft cooling tower be used for Fermi 3.  Water loss from the cooling towers through 10 
evaporation, drift, and blowdown would be made up by water from Lake Erie.  Closed-cycle 11 
recirculating cooling water systems can, depending on the quality of the makeup water, reduce 12 
water use by 96 to 98 percent of the amount that the facility would use if it employed a once-13 
through cooling system (NRC 1996).  This significant reduction in water withdrawal rate results 14 
in a substantial reduction in impingement and entrainment. 15 

The intake design through-screen velocity is another factor that greatly influences the rate of 16 
impingement of fish and shellfish at a facility.  In general, the higher the through-screen velocity, 17 
the greater the number of fish impinged.  The EPA has established a national standard for the 18 
maximum design through-screen velocity of no more than 0.5 fps (66 FR 65256).  The EPA 19 
determined that species and life stages evaluated in various studies could endure a velocity of 20 
1.0 fps and then applied a safety factor of two to derive the threshold of 0.5 fps.  Detroit Edison 21 
has stated that the proposed intake structure would be designed to have a through-screen 22 
velocity of 0.5 ft/s or less under all operating conditions (Detroit Edison 2011a).  The resulting 23 
low through-screen velocity would reduce the probability of impingement because most fish can 24 
swim against such low flows to avoid or swim off of intake screens.  Fish that enter the intake 25 
bay would be able return to the lake the same way they entered. 26 

Under the proposed design, the cooling water intake for Fermi 3 would include a trash rack, 27 
travelling screens, and a fish return system.  The trash rack, equipped with a trash rake, would 28 
be positioned at the inlet to the pump house structure to capture larger debris; trash collected 29 
from the trash racks would be disposed of.  Three dual-flow traveling screens (mesh size 3/8 in.) 30 
would be arranged side by side behind the trash rack to further prevent debris from entering the 31 
pump house and to collect aquatic organisms large enough to be caught on the screens.  32 
Aquatic organisms would first be washed from the traveling screens using a low-pressure water 33 
spray followed by a high-pressure wash to remove remaining debris.  Strainers would be in 34 
place to collect the organisms washed from the screens, and a strainer backwash would then be 35 
used to direct those organisms back to Lake Erie via a fish return system in a manner 36 
compatible with the limits of the applicable NPDES permit (Detroit Edison 2011a).  The point of 37 
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return for the fish return system would be outside the zone of influence of the intake bay (Detroit 1 
Edison 2011a). 2 

The EPA indicated (66 FR 65256) that the optimal design requirement for the intake location is 3 
to place the inlet of the CWIS in an area of the source water body where impingement and 4 
entrainment of organisms are minimized by locating intakes away from areas with the potential 5 
for high productivity.  The existing intake bay for Fermi 2 is formed by two rock groins that 6 
extend approximately 600 ft into Lake Erie.  The intake bay is periodically dredged to maintain 7 
appropriate operating conditions; such dredging would limit the potential for the intake bay to 8 
support high-productivity habitat.  The intake bay faces the open waters of Lake Erie; substrate 9 
outside the intake bay area consists of packed clay and sand, along with areas of soft 10 
sediments that would provide limited structure that could be used for cover or spawning by fish 11 
(AECOM 2009a; Detroit Edison 2010c).  During surveys conducted from 2008 to 2009, fish 12 
numbers, fish species counts, and the density of benthic macroinvertebrates were found to be 13 
lower in the vicinity of the intake bay than in another nearby Lake Erie sampling location 14 
(AECOM 2009a).  On this basis, the area of Lake Erie in the vicinity of the intake bay is unlikely 15 
to provide habitat with high levels of productivity.  The intake structure for Fermi 3 would be 16 
located within the existing Fermi 2 intake bay. 17 

Historical impingement and entrainment data were collected at the Fermi 2 intake over a 1-year 18 
period from October 1991 to September 1992 (Lawler, Matusky, and Skelly Engineers 1993).  19 
During the study, a total of 1944 fish representing 23 fish species and 9 families were collected 20 
during 53 sampling events.  This resulted in an estimated annual impingement of 13,699 fish 21 
with a total biomass of approximately 725 lb.  The dominant species impinged was gizzard shad 22 
(Dorosoma cepedianum), accounting for 71 percent of the total numbers of fish observed.  23 
Other prevalent species in the impingement samples included white perch (Morone americana, 24 
7.1 percent), rock bass (Ambloplites rupestris, 3.3 percent), and freshwater drum (Aplodinotus 25 
grunniens, 3.2 percent).  Ten of the 23 species impinged were considered sport fish species.  26 
Impingement rates varied seasonally, with greater numbers of fish impinged during the winter 27 
and fall and lesser numbers during the summer.  The greater numbers of fish during the winter 28 
were represented primarily by gizzard shad (Lawler, Matusky, and Skelly Engineers 1993), 29 
which experience increased mortality when exposed to cold water temperatures (Bolsenga and 30 
Herdendorf 1993). 31 

Entrainment of fish eggs and larvae was sampled at two different locations downstream of the 32 
two traveling screens for Fermi 2.  A total of 13,547 eggs and larvae representing 15 fish 33 
species and 10 families were collected and it was estimated that approximately 2.9 million 34 
larvae and 72,000 eggs were entrained annually by Fermi 2 operations (Lawler, Matusky, and 35 
Skelly Engineers 1993).  The dominant species collected were gizzard shad (59 percent), 36 
spottail shiner (Notropis hudsonius, 18 percent), yellow perch (Perca flavescens, 7 percent), 37 
and emerald shiner (Notropis atherinoides, 5 percent).  Entrainment rates varied seasonally, 38 
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with greater numbers collected during June and July and lesser numbers collected from October 1 
through February.  Gizzard shad eggs and larvae made up the highest proportion of the 2 
entrained specimens during the summer, which corresponds with their peak spawning periods 3 
(Lawler, Matusky, and Skelly Engineers 1993). 4 

A second impingement study, conducted from 2008 to 2009 at the Fermi 2 intake 5 
(AECOM 2009a), was summarized in Section 2.4.2.1 (Tables 2-10 and 2-11).  Overall, it was 6 
estimated that 3102 individual fish representing 15 species were impinged in the study.  7 
Impingement information was not collected in April 2009 because of a large amount of debris in 8 
the sampling area.  Thus the total number of fish impinged during the year may have been 9 
underestimated by several hundred individuals (AECOM 2009a).  Similar to the previous study, 10 
samples collected from the 2008–2009 impingement study also contained high proportions of 11 
gizzard shad (35 percent) and white perch (10 percent) (Table 2-11).  However, the recent study 12 
had a higher proportion of emerald shiner than the 1991–1992 study (34 percent versus 13 
3 percent).  In addition, the recent study identified the round goby (Neogobius melanostomus), a 14 
nonnative invasive species (Section 2.4.2.3) not collected during the earlier study.  Based on 15 
the similarities in operational water withdrawal rates, locations of the intakes, intake designs, 16 
and flow-through velocities for Fermi 2 and Fermi 3, impingement rates are expected to be 17 
similar.  The applicant determined the number of fish impinged per unit volume of water for 18 
Fermi 2 based on the impingement study and operational flow rates (AECOM 2009a).  They 19 
then scaled the impingement losses to the expected flow rates for Fermi 3.  The results of this 20 
analysis are presented in Table 5-5.  21 

Entrainment sampling conducted from 2008 to 2009 (AECOM 2009a) at the Fermi 2 intake 22 
identified eggs and larvae from 13 fish species (Table 2-10).  In comparison, studies conducted 23 
from 1991 to 1992 identified eggs and larvae of 28 species (Lawler, Matusky, and Skelly 24 
Engineers 1993).  Overall, it was estimated that 62,566,649 fish (3,940,823 eggs and 25 
58,625,825 larvae) were entrained at the Fermi 2 intake during the 2008–2009 study 26 
(AECOM 2009a).  Compared to the 1991–1992 study, a comparable proportion of gizzard shad 27 
eggs and larvae, but a smaller proportion of white perch larvae, were entrained during the 28 
2008–2009 study period.  In addition, the 2008–2009 study found higher proportions of emerald 29 
shiner, bluntnose minnow (Pimephales notatus) and yellow perch in entrainment samples.  30 
From 1991 to 1992, lake whitefish (Coregonus clupeaformis; 2 percent of total entrainment) 31 
were collected during late March and April 1992, but no lake whitefish eggs or larvae were 32 
collected in the 2008–2009 study.  The round goby was not collected during the 1991–1992 33 
entrainment study, but accounted for more than 2 percent of the individual fish entrained by 34 
Fermi 2 from 2008 to 2009.  Based on the entrainment rates for Fermi 2 from the AECOM 35 
(2009a) study and the maximum estimated intake water volume for Fermi 3, it was estimated 36 
that approximately 55 million fish eggs and larvae would be entrained annually by Fermi 3 37 
(Table 5-6).  Many of the species observed during entrainment studies are species that exhibit 38 
high fecundity and produce large numbers of eggs and larvae (Table 5-7) or that are common  39 
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forage species (e.g., gizzard shad, emerald shiner, bluntnose minnow, brook silverside 1 
[Labidesthes sicculus]). 2 

Based on the planned low through-screen intake velocity, the use of closed-cycle cooling, the 3 
location and design of the intake bay, and the historic low impingement rates during operations 4 
of the existing Fermi 2, the review team concludes that impacts on fish populations from 5 
impingement during Fermi 3 operations would be minor.  Removing impinged biota from the 6 
screens and operating the fish return system would further reduce this impingement impact.  7 
Based on the small proportion of water that would be withdrawn from Lake Erie relative to the 8 
volume of water in the western basin, the use of closed-cycle cooling to reduce water 9 
withdrawals, the location of the intake bay away from sensitive or productive habitats, the 10 
historic entrainment rates for Fermi 2, and the relatively high fecundities exhibited by the 11 
species that experience the highest entrainment rates, the review team concludes that impacts 12 
on fish populations from entrainment for Fermi 3 would also be minor.  The EPA 316(b) Phase I 13 
regulations established location- and capacity-based limits on proportional intake flow.  The 14 
regulation states that “for lakes or reservoirs, intake flow may not disrupt natural thermal 15 
stratification or turnover patterns (where present) of the source water body.”  Because of the 16 
large quantity of water in the western basin of Lake Erie and the relatively small hydraulic zone 17 
of influence of the intake withdrawal, the review team has determined that the operation of 18 
Fermi 3 would have no detectable effect on thermal stratification in Lake Erie. 19 

Cooling Water Discharge System 20 

Cooling tower blowdown from Fermi 3 would be discharged directly into Lake Erie via a three-21 
port diffuser system located approximately 1300 ft from shore.  The preliminary design of the 22 
diffuser assumes that the ports would be elevated 1.6 ft above the lake bed and angled at 23 
20 degrees above the horizontal pointing to the east away from shore.  Sections 3.2.2.2 and 24 
5.2.3.1 discuss the location, design, and operation parameters for the discharge structure.  This 25 
section evaluates potential thermal, chemical, and physical impacts on the Lake Erie aquatic 26 
ecosystem from the operation of the cooling water discharge system. 27 

Thermal Impacts.  Potential thermal impacts on aquatic organisms could include heat stress, 28 
cold shock, and the creation of favorable conditions for invasive species. 29 

Heat Stress.  Thermal conditions influence the health of aquatic ecosystems by influencing 30 
water chemistry (e.g., dissolved oxygen levels) and an array of ecological processes such as 31 
feeding rate, metabolic rate, growth, reproduction, development, distribution, and survival.  32 
Aquatic biota are often able to persist (e.g., grow, reproduce, and survive) under a range of 33 
thermal conditions.  While many species have similar temperature tolerances, optimal growth 34 
and survival are linked to optimal thermal conditions that are driven by species-specific 35 
requirements (Kellogg and Gift 1983). 36 
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The thermal tolerance for aquatic organisms is defined in different ways.  Some definitions 1 
relate to the temperature that causes fish to avoid the thermal plume; other definitions relate to 2 
the temperature that fish prefer for spawning; and others relate to the temperatures (upper and 3 
lower) that may cause mortality.  Spatially, thermal pollution may exist at the local site level, or it 4 
may include larger extents (i.e., lake or watershed).  Temporally, conditions resulting in water 5 
temperatures that exceed ambient levels may be more pronounced during certain time periods 6 
(i.e., winter).  Finally, the consequences of thermal pollution within aquatic ecosystems may be 7 
confined to individual species and, depending on ecosystem conditions, may include a 8 
population-level response (Coutant 1976). 9 

Section 5.2.3.1 describes the estimated cooling water discharge rates and temperatures that 10 
would occur as a result of the operation of Fermi 3 and evaluates the characteristics of the 11 
thermal plume that would result, including the likely increases in ambient water temperature and 12 
the dimensions of the thermal plume.  As described in Section 5.2.3.1, MDEQ would specify 13 
allowable characteristics of the thermal plume through the NPDES permitting process.  Thermal 14 
plume simulation modeling was conducted by Detroit Edison (2011a) and independently 15 
confirmed by the review team.  Based on the expected volumes and water temperatures of 16 
cooling water blowdown discharged from Fermi 3, the estimated maximum extent of the thermal 17 
plume (i.e., where ambient water temperatures would be increased by 3°F or more) would 18 
encompass an area of no more than approximately 55,300 ft2 (1.3 ac) during any period of the 19 
year (Detroit Edison 2011a).  It was also estimated that the portion of the plume that would be 20 
equal to or exceed the temperature standard established by MDEQ for Lake Erie for each 21 
month would encompass an area of 188 ft2 or less during any period of the year (Detroit 22 
Edison 2011a).  MDEQ would define the allowable area and characteristics of the thermal 23 
plume mixing zone in the NPDES permit based, in part, on the areas where temperatures would 24 
be elevated.  Based on these results, it is concluded that the area of the thermal plume would 25 
be small relative to the large extent of similar open water habitat in the immediate area.  26 
Because of the small area affected by the thermal plume, it is unlikely that fish migration or 27 
spawning efforts would be significantly hindered; however, some fish species may avoid the 28 
area altogether in the summer when maximum lake temperatures are reached.  During winter 29 
months, the thermal plume may act as an aggregation point for some species that prefer 30 
warmer water temperatures (e.g., gizzard shad). 31 

The largest increases in ambient water temperatures would occur during wintertime when 32 
ambient lake water temperatures decline.  Maximum absolute lake water temperatures would 33 
occur in summer months and could result in water temperatures approaching the reported 34 
critical thermal maximum for some cool or coldwater fish species in the immediate vicinity of the 35 
discharge diffusers.  Ambient water temperatures during summer months have been 36 
documented to exceed 76°F (Detroit Edison 2011a).  However, even during such periods, it is 37 
estimated that the area that would exceed ambient temperatures by 3°F or more would be 38 
188 ft2 or less based on modeling for the thermal plume (Detroit Edison 2011a), and most fish 39 
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species would be capable of detecting and avoiding the affected area; consequently, it is 1 
concluded that impacts on populations of aquatic organisms would be minor. 2 

Based on the foregoing evaluation, the review team concludes that the impacts of heat stress 3 
on Lake Erie fish populations from the discharge of cooling water blowdown from Fermi 3 would 4 
be minor and additional mitigation, aside from compliance with conditions established in NPDES 5 
permits developed by MDEQ, would not be warranted. 6 

Cold Shock.  Another factor related to thermal discharges that may affect aquatic biota is cold 7 
shock.  Cold shock occurs when aquatic organisms that have been acclimated to warm water, 8 
such as fish in a power plant’s thermal plume, are exposed to a sudden temperature decrease 9 
that exceeds their ability to acclimate and results in mortality.  This sometimes occurs when 10 
power plants shut down suddenly in winter.  As described above, some species with particular 11 
temperature preferences (e.g., gizzard shad) would be likely to aggregate in the areas of 12 
warmer water near the Fermi 3 discharge in Lake Erie.  Overall, it is anticipated that cold shock 13 
mortality would be rare because sudden power plant shutdowns are infrequent, and because 14 
the thermal plume would encompass a relatively small area, the numbers of individual fish that 15 
could be affected by such events would not significantly affect populations of fish species in 16 
Lake Erie.  In the NPDES permit for Fermi 3 (or a combined NPDES permit for the Fermi site), 17 
MDEQ could require gradual reduction of effluent discharge to Lake Erie during winter months 18 
to reduce the potential for fish mortality due to cold shock.  The existing NPDES permit for the 19 
Fermi site requires that cessation of cooling water inputs to Lake Erie occur gradually during the 20 
winter months in order to avoid fish mortality from cold shock, and Detroit Edison reported that 21 
there have been no observations of fish kills during wintertime shutdowns for Fermi 2.  Based 22 
on the foregoing, the review team recommends that if a shutdown of Fermi 3 were planned 23 
during the winter months, the discharge of cooling water should be gradually reduced as 24 
mitigation.  Assuming the implementation of this mitigation measure, the review team concludes 25 
that the thermal impacts on fish populations due to cold shock would be minor 26 

Chemical Impacts.  Section 5.2.3.1 describes the chemical additions that would be made to the 27 
cooling system water both prior to and after use for cooling.  Sodium hypochlorite would be 28 
added to the intake water as a biocide/algaecide to control the proliferation of organisms in the 29 
cooling system, including zebra and quagga mussels.  Additional treatment, including 30 
chlorination or thermal shock, could be used to control invasive mussels if deemed necessary.  31 
Additional chemicals would be used to control corrosion and scale deposits, and to disperse 32 
sediment (if needed).  Chlorine would be removed from cooling water (i.e., dehalogenated) with 33 
sodium bisulfate before the water is discharged into Lake Erie.  The use of sodium bisulfate for 34 
dehalogenation avoids the use of phosphorus-containing compounds (e.g., phosphoric acid) 35 
that could contribute to nutrient enrichment and development of algal blooms in Lake Erie 36 
(Detroit Edison 2011a). 37 
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The concentrations of chemicals in the effluent from Fermi 2 are regulated by an existing 1 
NPDES permit from MDEQ.  The chemical concentrations at the thermal discharge outfall for 2 
Fermi 2 have consistently complied with the permitted NPDES limits, and no impacts on the 3 
aquatic ecology of Lake Erie from Fermi 2 discharges have been reported.  Effluent limits 4 
identified in the NPDES permit for Fermi 3 will be developed in accordance with EPA ambient 5 
water quality criteria.  Ambient water quality criteria were developed on the basis of numerous 6 
toxicity studies to aid in determining appropriate limit levels to prevent facility effluents from 7 
harming natural resources, including aquatic biota.  The levels identified in the existing NPDES 8 
permit for Fermi 2 are set well below documented lethal levels for indicator organisms to ensure 9 
protection of organisms in the receiving water body (Detroit Edison 2011a). 10 

The chemical concentrations in Fermi 3 discharges (1) would be expected to be relatively low, 11 
(2) would be similar to those in Fermi 2 discharges, and (3) would be established and controlled 12 
through the NPDES permitting process.  In addition, Detroit Edison has stated that it would not 13 
use phosphorus-containing corrosion and scale inhibitors for Fermi 3, replacing them with two 14 
non-phosphorus-containing water treatment chemicals (Detroit Edison 2010c).  On this basis, 15 
the review team concludes in Section 5.2.3.1 that the impacts of Fermi 3 discharges on water 16 
quality would be SMALL.  Similarly, it is concluded that the impacts on aquatic biota from the 17 
chemical concentrations in the proposed Fermi 3 discharge would be minor, and no additional 18 
mitigation is warranted. 19 

Physical Impacts.  Physical impacts associated with discharge from the Fermi 3 site could 20 
include shoreline erosion, effects on lake stratification, and bottom scour in the location of the 21 
diffuser, which could result in increased turbidity and siltation. 22 

There is likely no potential for benthic scouring in the immediate vicinity of the discharge outfall.  23 
Proposed design features such as the presence of riprap around the submerged discharge port 24 
and orientation of the discharge ports in an upward direction are intended to reduce scouring 25 
(Detroit Edison 2011a).  Given the small areal extent of the thermal plume from operation of 26 
Fermi 3, effects on existing stratification patterns in Lake Erie in the vicinity of the Fermi site 27 
would be negligible.  Consequently, physical changes in aquatic habitat and impacts on aquatic 28 
organisms from scouring and thermal stratification would be minor.  Because the discharge 29 
ports would be located at least 1300 ft from the shoreline and would direct water upward, 30 
shoreline erosion is not expected to result from the discharge of cooling water. 31 

Based on the analysis of the potential for physical impacts on the aquatic ecosystem from the 32 
discharge of cooling water to Lake Erie, the review team concludes that the physical impacts 33 
from cooling water discharges from Fermi 3 would be minor, and no further mitigation would be 34 
warranted. 35 
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Maintenance Dredging 1 

It is anticipated that maintenance dredging activities and the volume of dredged sediments at 2 
the Fermi site would remain similar after Fermi 3 operations commence because the intake 3 
areas for Fermi 2 and Fermi 3 would be colocated within the intake bay.  Under existing 4 
operations at the Fermi site, the intake bay is dredged approximately every 4 years to maintain 5 
appropriate operating conditions.  Such dredging, which is currently authorized under permits 6 
from the USACE and MDEQ, results in the mortality of benthic invertebrates and other 7 
organisms associated with the accumulated sediments that are removed and a temporary 8 
localized increase in turbidity in the vicinity of the intake bay.  Dredged material is expected to 9 
be disposed of in the Spoil Disposal Pond, where sediment would be allowed to settle out prior 10 
to discharge of the water back into Lake Erie as allowed and managed under existing NPDES 11 
permit regulations.  The periodic dredging of the intake bay would result in minor impacts on 12 
aquatic biota and habitats in Lake Erie, and no mitigation measures beyond those identified in 13 
the appropriate permits would be warranted. 14 

Stormwater Drainage 15 

During the period of operation, onsite streams and wetlands could be affected by stormwater 16 
drainage.  Stormwater from the finished grade at Fermi 3 would be directed to a sump that 17 
would discharge to the north canal via an outlet pipe.  The north canal would discharge to the 18 
North Lagoon, which is hydrologically connected to Swan Creek, and eventually to Lake Erie.  19 
Stormwater may also run off directly either to the North Lagoon or to the South Lagoon.  The 20 
South Lagoon is hydrologically connected to Lake Erie.  Detroit Edison has stated that the 21 
Fermi 3 SWPPP and design features would be used to control stormwater runoff and sediment 22 
loading to Lake Erie (Detroit Edison 2011a). 23 

On the basis of the planned implementation of a SWPPP similar to that currently in place for 24 
Fermi 2, the review team concludes that impacts on aquatic resources from stormwater 25 
drainage to Lake Erie due to the operation of Fermi 3 would be minor. 26 

North and South Canals and Swan Creek 27 

During Fermi 3 operations, aquatic habitats in Swan Creek could be affected by stormwater 28 
drainage.  Stormwater from the finished grade at Fermi 3 would be directed to a sump that 29 
would discharge to the north canal via an outlet pipe.  The north canal discharges to Swan 30 
Creek via the North Lagoon; water draining into Swan Creek eventually reaches Lake Erie.  31 
Uncontrolled stormwater runoff may also travel directly either to the North Lagoon or to the 32 
South Lagoon.  Water entering the south canal would be discharged to the South Lagoon and 33 
eventually would discharge to Lake Erie through an outfall near the southern boundary of the 34 
Fermi site.  Historically, stormwater runoff to these areas has been managed and controlled 35 
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through Detroit Edison’s existing SWPPP, and diverse aquatic communities have been 1 
maintained in these areas. 2 

On the basis of the planned implementation of a SWPPP similar to that currently in place for 3 
Fermi 2, the review team concludes that impacts on aquatic resources in Swan Creek and the 4 
north and south canals from stormwater runoff due to the operation of Fermi 3 would be minor 5 
and no mitigation measures beyond those identified in the SWPPP and in applicable NPDES 6 
permits would be warranted. 7 

Quarry Lakes 8 

There are no plans to withdraw water from the Quarry Lakes as part of Fermi 3 operations.  9 
Stormwater runoff from areas surrounding the Quarry Lakes will continue to drain into the 10 
Quarry Lakes via NPDES-permitted outfalls (Outfall 004, Outfall 005, and Outfall 007, as shown 11 
in Figure 2-6).  This would include runoff originating from buildings and landscaping associated 12 
with the proposed multiple-level parking garage, Fermi 3 simulator facility, and the joint 13 
Fermi 2/Fermi 3 administration building, as shown in Figure 3-1.  On the basis of the planned 14 
implementation of a SWPPP for the Fermi site similar to that currently in place, the review team 15 
concludes that impacts on aquatic resources from permitted stormwater runoff drainage to the 16 
Quarry Lakes would be minor, and no additional mitigation beyond that required in the 17 
associated NPDES permits would be warranted. 18 

Stony Creek 19 

The Stony Creek watershed is entirely outside the Fermi site.  There are no plans to discharge 20 
stormwater runoff from Fermi 3 facilities into the Stony Creek watershed, and no water 21 
withdrawals or releases associated with operation of Fermi 3 would affect water quantity or 22 
water quality in Stony Creek.  Consequently, there would be no operation-related impacts on 23 
aquatic resources within Stony Creek, and no mitigation would be warranted. 24 

5.3.2.2 Aquatic Resources – Transmission Lines 25 

Transmission lines from Fermi 3 would be owned by Detroit Edison up to the point of their 26 
interconnection with the proposed Fermi 3 switchyard.  Outward from interconnection with the 27 
Fermi 3 switchyard, ITCTransmission would own the lines and other transmission system 28 
equipment.  Although Detroit Edison will maintain ownership and control of the land in the new 29 
onsite transmission corridor, Detroit Edison expects to contract with ITCTransmission to 30 
maintain the transmission towers and lines located on Detroit Edison property (Detroit Edison 31 
2011a).  Accordingly, the impacts from operation and maintenance of transmission lines 32 
discussed in this EIS are based on publicly available information and reasonable expectations 33 
of the configurations and practices that ITCTransmission would likely follow based on standard 34 
industry practice.  The operation and maintenance of electricity transmission systems have the 35 
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potential to affect aquatic ecological resources primarily through corridor maintenance activities, 1 
such as vegetation management, which would affect shorelines or could introduce sediment 2 
from erosion or contaminants from vehicles or herbicide treatments into waterways.  As 3 
identified in Section 4.3.2.2, the identified transmission line route crosses about 30 wetlands or 4 
other waters that may be regulated by MDEQ and/or USACE.  The 18.6-mi existing eastern 5 
section of the transmission line route crosses 12 narrow agricultural drains and small streams, 6 
and the currently undeveloped 10.8-mi western section of the route crosses nine agricultural 7 
drains and small streams. 8 

Maintenance activities along the proposed 345-kV transmission line corridor could lead to 9 
periodic temporary impacts on waterways crossed by the transmission lines.  However, BMPs 10 
currently employed by ITCTransmission for the existing Fermi 2 facility transmission line 11 
corridors would likely be applied to the proposed transmission line corridor to limit the potential 12 
for impacts (Detroit Edison 2011a).  As described in Section 5.3.1.3 for wetlands and 13 
floodplains, it is anticipated that vegetation clearing in proximity to waterways would be limited 14 
to the minimum needed to allow access by maintenance vehicles and to keep the transmission 15 
lines free from intrusion of trees that could interfere with safe, reliable operation.  To the extent 16 
practicable, existing access roads are expected to be used for ROW maintenance in the portion 17 
of the proposed corridor that already has existing transmission facilities and existing roads, and 18 
new access roads would be used for the currently undeveloped 10.4-mi segment of the 19 
proposed transmission line corridors.  However, as described in Section 5.3.1.2, there would be 20 
occasional vehicular traffic in the corridor for maintenance purposes, which could result in minor 21 
amounts of soil erosion within the immediate area of the transmission line corridor. 22 

ITCTransmission is a member of the EPA’s voluntary Pesticide Environmental Stewardship 23 
Program (PESP).  PESP members adopt risk reduction strategies and undertake specific steps 24 
toward reaching their goals of pesticide practices that reduce risks to humans and the 25 
environment (Detroit Edison 2011a).  As described for wetlands and floodplains in 26 
Section 5.3.1.3, it is anticipated that the application of pesticides and herbicides in riparian 27 
areas near waterways would be minimized to the greatest extent possible to protect ecological 28 
resources (Detroit Edison 2011a). 29 

Because of the periodic nature and typically small areas being maintained at any one time, the 30 
limited number of aquatic habitats that would be crossed by the proposed transmission corridor 31 
for Fermi 3, and the anticipated implementation of maintenance protocols similar to those in 32 
effect for the existing Fermi 2 transmission line corridor (Detroit Edison 2011a), the effects of 33 
ROW area maintenance on aquatic resources are expected to be minor during operation of 34 
Fermi 3, and additional mitigation beyond that described above would not be warranted. 35 
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5.3.2.3 Important Aquatic Species and Habitats 1 

This section describes the potential impacts of the operation of Fermi 3 and associated 345-kV 2 
transmission lines on important aquatic species and habitats, including any species that have 3 
been listed or proposed for listing under the ESA, species that are listed by the State, and 4 
commercially and recreationally important species.  The general biology, status, and habitat 5 
requirements of important aquatic species, along with the potential for species to occur in the 6 
vicinity of the Fermi site are presented in Section 2.4.2.  Potential impacts on important aquatic 7 
species from operation of Fermi 3 would primarily be associated with intake and consumption of 8 
water for cooling, discharge of cooling water, maintenance dredging, discharge of wastewater, 9 
and stormwater runoff.  Transmission line impacts would primarily be associated with erosional 10 
effects from use of vehicles and other equipment and physical and chemical vegetation 11 
management activities that occur in the vicinity of aquatic habitats. 12 

Operations of Fermi 3 have a potential to affect populations of important aquatic species due to 13 
impingement and entrainment mortality, as well as effect changes in water quality (including 14 
water temperatures) associated with the cooling water intake and discharge systems.  The 15 
magnitude of impacts from operations of Fermi 3 would depend on the susceptibility of a 16 
species to impingement and entrainment at the intake structure, sensitivity of a species to water 17 
quality changes (including temperature changes) associated with the cooling water discharge 18 
structure and stormwater runoff, species-specific habitat requirements, critical time periods in a 19 
species’ life cycle, and the intensity and duration of the disturbance. 20 

Commercially and Recreationally Important Species 21 

Commercially and recreationally important species that could occur in the vicinity of the Fermi 22 
site are identified in Section 2.4.2.3, along with information about their habitat requirements and 23 
life histories.  In addition to the waters of Lake Erie, commercially and recreationally important 24 
species may also use nearshore ponds, marshes, and streams as spawning, nursery, or adult 25 
habitat.  Consequently, the analysis of potential effects considered those species that could be 26 
present in aquatic habitats that could be reasonably affected by Fermi 3 operations including 27 
Lake Erie, the north and south canals, North and South Lagoons, Swan Creek, and streams that 28 
would be crossed by the proposed transmission line route.  As identified in Section 5.3.2.1, 29 
impacts from Fermi 3 operations on aquatic resources present in the Quarry Lakes or other 30 
onsite aquatic habitats or on aquatic resources in Stony Creek are expected to be SMALL. 31 

Eight fish species that are considered commercially or recreationally important in Lake Erie 32 
(bigmouth buffalo, channel catfish, freshwater drum, gizzard shad, largemouth bass, 33 
smallmouth bass, white perch, and yellow perch) were entrained or impinged during studies 34 
conducted at the Fermi 2 intake in 2008 and 2009 (Tables 5-5 and 5-6).  Based on those 35 
studies, it is estimated that 24 to 1247 individuals of seven of these species (gizzard shad, white 36 
perch, bluegill, smallmouth bass, largemouth bass, channel catfish, and freshwater drum) would 37 
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be impinged (Table 5-5) and approximately 100,000 to 25 million eggs and larvae of these 1 
species (Table 5-6) would be entrained annually at the cooling water intake for Fermi 3 with the 2 
intake pumps at full capacity.  Considering the large numbers of these species that are 3 
commercially and recreationally harvested each year in Michigan waters of the western basin of 4 
Lake Erie, impingement mortality at the estimated levels would represent a negligible impact on 5 
populations of these species.  The commercially and recreationally important species observed 6 
during entrainment studies are species that exhibit high fecundity and produce large numbers of 7 
eggs and larvae (Table 5-7), and the gizzard shad is a common forage species in the western 8 
basin of Lake Erie.  Based on the low proportion of water that would be withdrawn from Lake 9 
Erie relative to the volume of water in the western basin, the use of closed-cycle cooling to 10 
minimize water withdrawals, the location of the intake bay away from any known sensitive 11 
spawning or nursery habitats, the historic impingement and entrainment rates for the existing 12 
Fermi 2, and the relatively high fecundities exhibited by the commercially and recreationally 13 
important species that are likely to be impinged or entrained, the review team concludes that 14 
impacts on commercially and recreationally important fish populations from impingement and 15 
entrainment during Fermi 3 operations would be minor. 16 

During operation of Fermi 3, aquatic habitat in Lake Erie near the discharge would be affected 17 
by altered water quality, especially increased water temperature, in the vicinity of the cooling 18 
water discharge.  As described in Section 5.3.2.1, the thermal and chemical impacts on aquatic 19 
habitats and biota from cooling water discharge due to Fermi 3 operations would be SMALL, 20 
because the thermal impacts would be confined to a small mixing zone area (1.3 ac or less) 21 
where water temperatures would exceed ambient temperatures, and because MDEQ would 22 
regulate the allowable thermal and chemical characteristics of the discharged waters through 23 
the NPDES permitting process.  Scouring or other physical impacts due to cooling water 24 
discharge would also be limited (see Section 5.3.2.1).  For these reasons, the review team 25 
concludes that impacts on commercially and recreationally important fish populations from the 26 
discharge of cooling water by Fermi 3 would be negligible. 27 

As identified in Section 5.3.2.1, periodic maintenance dredging of the intake bay and permitted 28 
discharges of effluent and stormwater at the Fermi site could temporarily alter water quality in 29 
the vicinity of the intake bay.  These are areas that have been periodically dredged as part of 30 
the maintenance activities at the Fermi site.  Although the presence of some commercially and 31 
recreationally important fish species has been documented within the intake bay and in the area 32 
that would be affected during periodic maintenance dredging for the Fermi site (AECOM 2009a), 33 
it is anticipated that most individuals of commercially and recreationally important species would 34 
temporarily move away during dredging activities because of noise and increased turbidity.  35 
While this would result in temporary short-term displacement of individuals, it is anticipated that 36 
population-level impacts on commercially and recreational fish species would be negligible. 37 
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Stormwater from the finished grade at Fermi 3 would be directed to a sump that would 1 
discharge to the north overflow canal via an outlet pipe.  The overflow canal would discharge to 2 
the North Lagoon, which discharges to Swan Creek and eventually to Lake Erie.  Stormwater 3 
may also travel directly either to the North Lagoon or to the South Lagoon.  The South Lagoon 4 
also discharges to Lake Erie.  Detroit Edison has stated that the Fermi 3 SWPPP and design 5 
features would be used to control stormwater runoff to the receiving water bodies to ensure that 6 
any increase in sediment loading to Swan Creek and/or Lake Erie is adequately controlled to 7 
minimize water quality impacts (Detroit Edison 2011a).  On the basis of the planned 8 
implementation of a SWPPP similar to that currently in place for Fermi 2, the review team 9 
concludes that impacts from Fermi 3 operations on commercially and recreationally important 10 
aquatic species due to stormwater runoff would be SMALL and that no additional mitigation 11 
would be warranted. 12 

As described in Section 2.4.2.2, there are no important commercial or recreational fisheries 13 
present within the assumed transmission line route because of the small sizes of the drainages 14 
crossed by the transmission line corridor.  However, some of the streams to be crossed by the 15 
proposed transmission lines support some commercially or recreationally important species.  16 
Maintenance of transmission lines could periodically and temporarily affect individuals in the 17 
vicinity of stream crossings because of erosion of soils and deposition of sediment via runoff, 18 
potential pollutant discharge from maintenance equipment, and temporary disturbance and/or 19 
displacement of aquatic biota.  As described in Section 5.3.2.2, it is anticipated that the 20 
proposed transmission line corridor would be operated and maintained by ITCTransmission in 21 
the same fashion as the existing transmission line corridor for Fermi 2 (Detroit Edison 2011a).  22 
Vegetation clearing is expected to be limited to the minimum needed to allow access by 23 
maintenance vehicles and to keep the transmission lines free from intrusion of trees that could 24 
interfere with safe, reliable operation (Detroit Edison 2011a), thereby reducing the potential for 25 
impacts on commercially or recreationally important species resulting from erosion, 26 
sedimentation, and disturbance. 27 

As described in Section 5.3.2, pesticides and herbicides are expected to be used selectively, in 28 
accordance with specified labeling, and only where needed, thus minimizing the potential for 29 
significant impact on aquatic resources.  Because of the periodic nature and typically small 30 
areas being maintained at any one time and the limited number of aquatic habitats that would 31 
be crossed by the proposed transmission line corridor for Fermi 3, the effects of ROW 32 
maintenance on commercially and recreationally important aquatic resources are expected to 33 
be SMALL during operation of Fermi 3.  34 

On the basis of an evaluation of information presented in the ER and other existing information, 35 
the review team concludes that impacts on commercially and recreationally important species 36 
due to the operation of Fermi 3 and the associated transmission line corridors would be minor, 37 
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and no additional mitigation would be warranted.  Implementation of BMPs and other mitigation 1 
measures stipulated in required permits would further reduce impacts. 2 

Federally and State-Listed Aquatic Species 3 

This section evaluates the potential for Federally and State-listed aquatic species to be affected 4 
by operation of Fermi 3.  Federally and State-listed species that could occur in the counties  5 
(Monroe, Wayne, and Washtenaw Counties) within which activities related to operation of 6 
Fermi 3 would occur were identified in Section 2.4.2.3, along with information about their habitat 7 
requirements and life histories.  As part of the NRC’s responsibilities under Section 7 of the 8 
ESA, the review team will prepare a BA that evaluates potential impacts of preconstruction, 9 
construction, and operations on Federally listed threatened or endangered aquatic and 10 
terrestrial species.  11 

Based on habitat requirements, current distributions, and survey data, aquatic species with a 12 
potential to occur in the vicinity of the Fermi site or the proposed transmission line route were 13 
identified in Section 2.4.2.3 (see Table 2-15).  One species of freshwater mussels that is 14 
Federally listed as endangered (northern riffleshell [Epioblasma torulosarangiana]  and two 15 
species of freshwater mussels that are proposed for Federal listing as endangered (rayed bean 16 
[Villosa fabilis] and snuffbox mussel [E. triquetra]) were identified as having the potential to 17 
occur in Monroe, Washtenaw, or Wayne Counties, Michigan.  No Federally listed aquatic 18 
species or species proposed for listing were identified for Washtenaw County, Michigan, which 19 
include the proposed transmission line route (Table 2-15).  None of these species have ever 20 
been documented either on the Fermi site or along the proposed transmission line route, and 21 
only the rayed bean and the snuffbox mussel have a potential to occur on the Fermi site based 22 
on information about the current status of populations, records of occurrence, and habitat 23 
preferences (Section 2.4.2.3).  The northern riffleshell is considered unlikely to occur on or 24 
adjacent to the Fermi site because of the lack of suitable stream habitat; it is unknown whether 25 
there could be suitable habitat for the northern riffleshell in portions of streams that would be 26 
crossed by the proposed transmission line route within Monroe or Wayne Counties, although 27 
the species has not been reported from the streams that would be crossed. 28 

Including the Federally listed and proposed species identified above, which are all listed as 29 
endangered by the State of Michigan, State-listed species that have been observed or that have 30 
a potential to occur on or adjacent to the Fermi site include three mussel species (rayed bean, 31 
salamander mussel [Simpsonaias ambiqua], and snuffbox mussel) and three fish species 32 
(pugnose minnow [Opsopoeodus emiliae], sauger [Sander canadensis], and silver chub 33 
[Macrhybopsis storeriana]) (Section 2.4.2.3; Table 2-15).  Of these species, only the silver chub 34 
is known to occur at the Fermi site (Table 2-15). 35 

The only known existing population of the white catspaw (Epioblasma obliquata perobliqua), a 36 
freshwater mussel that is Federally and State-listed as endangered, occurs in one stream 37 
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drainage in Ohio and is considered extirpated from Michigan.  As a consequence, it is believed 1 
that this species would not be present near the Fermi site or in streams that would be crossed 2 
by the proposed transmission line corridor and that it would not be affected by construction 3 
activities for Fermi 3. 4 

There are other State-listed mussel and fish species (as shown in Table 2-15) that are 5 
considered unlikely to occur at the Fermi site but have a potential to occur in streams that would 6 
be crossed by the proposed transmission line corridor in Monroe, Wayne, or Washtenaw 7 
Counties.  Currently there is insufficient information to determine whether any of those species 8 
are present in the streams that would be crossed. 9 

Maintenance of transmission lines could affect listed organisms in the vicinity of stream 10 
crossings because of erosion of soils and deposition of sediment via runoff, potential for 11 
pollutant discharge from maintenance equipment and vehicles, and temporary disturbance 12 
and/or displacement of individuals.  As described in Section 5.3.2.2, it is assumed that BMPs 13 
employed by ITCTransmission for the existing Fermi 2 facility transmission line corridors would 14 
also be applied to the proposed transmission line corridor (Detroit Edison 2011a) to limit the 15 
potential for impacts on aquatic species, including listed species.  ITCTransmission maintains a 16 
database of known occurrences of threatened and endangered species obtained from the MNFI 17 
to identify locations where seasonal constraints or other regulatory conditions need to be 18 
considered for vegetation management activities in habitats occupied by rare species (Detroit 19 
Edison 2010b).  Because of the periodic nature of maintenance, the typically small areas being 20 
maintained at any one time, and the limited number of aquatic habitats that would be crossed by 21 
the proposed transmission line corridor for Fermi 3, the effects of ROW area maintenance on 22 
Federally and State-listed species are expected to be small during operation of Fermi 3. 23 

Potential impacts on Federally and State-listed species that were deemed to have a potential to 24 
occur in the waters on or in the immediate vicinity of the Fermi site or in streams that would be 25 
crossed by the proposed transmission line corridor are evaluated in more detail in the following 26 
subsections. 27 

Northern Riffleshell (Epioblasma torulosa rangiana) 28 

The northern riffleshell is Federally listed as endangered and is also listed as endangered by the 29 
State of Michigan.  Because there is no suitable habitat for the northern riffleshell on the Fermi 30 
site or in adjacent waters of Lake Erie (Section 2.4.2.3), operation of Fermi 3 would have no 31 
impact on this species.  Although suitable habitat for the northern riffleshell could be present in 32 
some of the streams that would be crossed by the proposed transmission line corridor, it is not 33 
expected to occur along the transmission line route because extant populations of this species 34 
in Michigan are known to be present only in the Black River in Sanilac County and the Detroit 35 
River in Wayne County (Carman and Goforth 2000).  Even if the northern riffleshell is present in 36 
streams crossed by the transmission line corridors, impacts on it from maintenance of 37 
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transmission lines are unlikely, provided that BMPs identified in permits for the transmission 1 
lines are implemented.  Additional regulatory review and permitting of proposed plans for 2 
maintenance of the transmission lines (e.g., for annual vegetation management plans) would be 3 
required prior to implementation (Detroit Edison 2011a).  On the basis of this information, the 4 
review team concludes that operation of Fermi 3 would have no effect on the northern riffleshell. 5 

Pugnose Minnow (Opsopoeodus emiliae) 6 

The pugnose minnow is listed as endangered by the State of Michigan and has the potential to 7 
occur in streams in Monroe and Wayne Counties.  Although there is a potential for suitable 8 
habitat for the pugnose minnow to be present in the vicinity of the Fermi site, especially in 9 
weedy aquatic habitats such as those present in the North Lagoon or Swan Creek, no 10 
individuals were collected during recent surveys on the Fermi site and none were reported in 11 
past biological surveys of Stony Creek or the Swan Creek estuary near the Fermi site 12 
(AECOM 2009a; MDEQ 1996, 1998; Francis and Boase 2007).  If individuals are occasionally 13 
present in the North Lagoon or near the mouth of Swan Creek, there is a potential for adverse 14 
effects due to water quality changes and increased turbidity from stormwater runoff during 15 
operation of Fermi 3.  Detroit Edison has stated that the Fermi 3 SWPPP and design features 16 
would be used to control stormwater runoff to ensure that any increase in sediment loading to 17 
Swan Creek and/or Lake Erie is adequately controlled to minimize water quality impacts (Detroit 18 
Edison 2011a).  No suitable habitat is present for the pugnose minnow in the vicinity of the 19 
intake bay or the location of the outlet for the proposed cooling water discharge.  Consequently, 20 
impacts from impingement, entrainment, thermal effects, or water quality changes associated 21 
with those structures are unlikely.  On the basis of the planned implementation of a SWPPP 22 
similar to that currently in place for Fermi 2, the review team concludes that impacts from 23 
Fermi 3 operations on the pugnose minnow would be minor, and no additional mitigation would 24 
be required. 25 

Rayed Bean (Villosa fabalis) 26 

The rayed bean is proposed for Federal listing as endangered and is listed as endangered by 27 
the State of Michigan.  If present, threats to the survival of the rayed bean include siltation, 28 
dredging, and channelization of inhabited areas and the introduction of exotic species, such as 29 
Asian clams (Corbicula fluminea), quagga mussels (Dreissena rostriformi), and zebra mussels 30 
(Driessena polymorpha) (FWS 2002).  As identified in Section 2.4.2.3, there are no streams on 31 
the Fermi site with conditions suitable for the rayed bean; no extant populations are known to 32 
occur in the stream drainages that would be crossed by the proposed transmission line route; 33 
and it is believed that the species is unlikely to be present in Lake Erie near the Fermi site.  34 
Because the intake bay would be periodically dredged, it is unlikely that the substrate would be 35 
suitable for the rayed bean to become established in this area. 36 
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As eggs, native unionid mussels are not likely to be affected by entrainment through the cooling 1 
water intake because they are not free-floating, but rather develop into larvae within the female.  2 
The glochidial stage, during which juvenile mussels attach to a suitable fish host, may be 3 
indirectly vulnerable through impingement and entrainment of host species.  Post-glochidial and 4 
adult stages are not likely to be susceptible to entrainment because they bury themselves in 5 
sediment.  As identified in Section 2.4.2.3, fish hosts for the glochidia of the rayed bean could 6 
include the Tippecanoe darter (Etheostoma tippecanoe), greenside darter (Etheostoma 7 
blennioides), rainbow darter (Etheostoma caeruleum), mottled sculpin (Cottus bairdi), and 8 
largemouth bass (Micropterus salmoides).  Of these potential host species, only the largemouth 9 
bass was observed in fish collections in Lake Erie near the intake structure or near the 10 
discharge from the South Lagoon, and based on impingement studies conducted at the existing 11 
Fermi 2 intake in 2008 and 2009, it is estimated that small numbers of largemouth bass 12 
individuals (approximately 30) would be impinged annually with the intake pumps for Fermi 3 at 13 
full operating capacity (AECOM 2009a).    14 

It is anticipated that operation of Fermi 3 would not result in water quality unsuitable for the 15 
rayed bean if a population were present in Lake Erie near the Fermi site.  Thermal effects 16 
associated with cooling water discharge during operation of Fermi 3 would be unlikely to affect 17 
mussels, because the discharge ports would direct water upward and not toward the lake 18 
bottom.  In addition, it is anticipated that suitable water quality would be maintained because 19 
(1) the NPDES permit for Fermi 3 would specify allowable concentrations of chemicals in the 20 
Fermi 3 discharge and would require regular testing to evaluate compliance, and (2) Detroit 21 
Edison has stated that the Fermi 3 SWPPP and design features would be used to control 22 
stormwater runoff to ensure that sediment loading to Swan Creek and/or Lake Erie is 23 
adequately controlled to minimize water quality impacts (Detroit Edison 2011a). 24 

The operation and maintenance of transmission lines for Fermi 3 are not expected to affect the 25 
rayed bean because the species has not been reported from the streams that would be crossed 26 
by the proposed transmission line corridor, because structures requiring maintenance 27 
(e.g., transmission towers) would not be placed in aquatic habitats that are crossed by the 28 
corridor, and because BMPs would be implemented to protect water quality in aquatic habitats 29 
during maintenance activities such as vegetation management (Detroit Edison 2011a).  On the 30 
basis of the above information, the review team concludes that of the operation of Fermi 3 31 
would have no effect on the rayed bean. 32 

Salamander Mussel (Simpsonaias ambigua) 33 

The salamander mussel is listed as endangered by the State of Michigan and has the potential 34 
to occur in Monroe and Wayne Counties.  Although there are no suitable stream habitats for the 35 
species on the Fermi site, there is the potential for suitable habitat and the mudpuppy (Necturus 36 
maculosus) host required by this species to occur in Lake Erie near the Fermi site (see 37 
Section 2.4.2.3).  Because no suitable habitat for this species (i.e., medium to large rivers or 38 
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lakes) would be crossed by the proposed transmission line corridor, operation and maintenance 1 
of the proposed transmission lines would have a negligible impact on this species. 2 

Salamander mussels are not known from areas on or near the site that would be affected by the 3 
cooling water intake or discharge, by periodic maintenance dredging during the operation of 4 
Fermi 3, or by stormwater runoff.  Identified threats to the survival of the salamander mussel 5 
include siltation and runoff from human activities and the introduction of exotic species such as 6 
Asian clams, quagga mussels, and zebra mussels (Section 2.4.2.3).   7 

The areas in Lake Erie that would be disturbed by modification and dredging of the intake bay, 8 
development of a barge slip within the intake bay, and placement of the discharge structure for 9 
the facility either have been previously disturbed by periodic maintenance dredging (Detroit 10 
Edison 2011a) or have been identified as containing a clay hardpan substrate (Detroit 11 
Edison 2010c) and not the silt and sand substrate preferred by this species.  Consequently, 12 
there is only a small potential for the species to be present in the area.  Because the intake bay 13 
would be periodically dredged, it is unlikely that the substrate would be suitable for the 14 
salamander mussel to become established in this area. 15 

As eggs, native unionid mussels are not likely to be affected by entrainment through the cooling 16 
water intake because they are not free-floating, but rather develop into larvae within the female 17 
mussel.  The glochidial stage, during which juvenile mussels attach to a suitable host, may be 18 
indirectly vulnerable through impingement and entrainment of host species.  Post-glochidial and 19 
adult stages are not likely to be susceptible to entrainment because they bury themselves in 20 
sediment.  As identified in Section 2.4.2.3, the identified host for the glochidia of the salamander 21 
mussel is the mudpuppy.  The mudpuppy was not observed during impingement studies 22 
conducted in 2008 and 2009 at the Fermi 2 intake, and it is considered highly unlikely that 23 
mudpuppies would occur within the intake bay because of the lack of suitable cover such as 24 
submerged rocks or logs. 25 

It is anticipated that operations of Fermi 3 would not result in water quality unsuitable for the 26 
salamander mussel if a population was present in Lake Erie near the Fermi site.  Thermal 27 
effects associated with cooling water discharge during operation of Fermi 3 would be unlikely to 28 
affect mussels because the discharge ports would direct water upward and not toward the lake 29 
bottom.  In addition, it is anticipated that suitable water quality would be maintained because 30 
(1) the NPDES permit for Fermi 3 would specify allowable concentrations of chemicals in the 31 
Fermi 3 discharge and would require regular testing to evaluate compliance, and (2) Detroit 32 
Edison has stated that the Fermi 3 SWPPP and design features would be used to control 33 
stormwater runoff to ensure that sediment loading to Swan Creek and/or Lake Erie is 34 
adequately controlled to minimize water quality impacts (Detroit Edison 2011a). 35 

On the basis of the above information, the review team concludes that the impacts of Fermi 3 36 
operations on the salamander mussel would be minor. 37 
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Sauger (Sander canadensis) 1 

The sauger is considered a species of special concern by the State of Michigan and has the 2 
potential to occur in Lake Erie.  However, the last reported occurrence of sauger in Monroe 3 
County was in 1996, and no individuals were collected during recent surveys on the Fermi site, 4 
Stony Creek, or the Swan Creek estuary (AECOM 2009a; MDEQ 1996, 1998; Francis and 5 
Boase 2007).  If present in nearshore areas of Lake Erie, sauger could be affected by Fermi 3 6 
operations because of impingement or entrainment at the intake structure, by changes in water 7 
temperatures associated with the cooling water discharge, by maintenance dredging, or by 8 
water quality changes associated with discharges and stormwater runoff from Fermi 3.  9 
Because no sauger were observed during impingement and entrainment studies conducted 10 
during 1991 and 1992 (Lawler, Matusky, and Skelly Engineers 1993) or during 2008 and 2009 11 
(AECOM 2009a) at the Fermi 2 intake, it is considered unlikely that significant numbers would 12 
be affected by the intake of cooling water for operation of Fermi 3.  As with most fish, it is 13 
anticipated that sauger in the project area would temporarily move away during dredging 14 
activities because of increased noise and turbidity levels, resulting in temporary displacement 15 
but negligible levels of mortality.  As described in Section 5.3.2.1, MDEQ would specify 16 
allowable characteristics of the thermal plume and chemical concentrations associated with the 17 
cooling water discharge for Fermi 3 through the NPDES permitting process and Detroit Edison 18 
would implement a SWPPP to control stormwater runoff, thereby limiting the potential for water 19 
quality impacts on the sauger if individuals were to be present in the vicinity of the Fermi site.  20 
The small streams that would be crossed by the proposed transmission line corridor do not 21 
provide suitable habitat for sauger, and this species would not be affected by operation and 22 
maintenance of the transmission lines for Fermi 3.  On the basis of this information, the review 23 
team concludes that impacts on the sauger from Fermi 3 operations would be minor, and no 24 
additional mitigation is warranted. 25 

Silver Chub (Macrhybopsis storeriana) 26 

The silver chub is considered a species of special concern by the State of Michigan.  A single 27 
silver chub specimen was collected in July 2009 during monthly fish surveys conducted near the 28 
mouth of Swan Creek from 2008 to 2009 (AECOM 2009a).  This species is typically found in 29 
deep waters of low-gradient streams and rivers and also in lakes.  Little is known about the life 30 
history of the silver chub, especially its tolerance of siltation and turbidity (Derosier 2004).  While 31 
some researchers have suggested that silver chub are intolerant of turbidity and silt, others note 32 
that silver chubs are found in silty rivers (Derosier 2004).  If present in nearshore areas of Lake 33 
Erie, silver chubs could be affected by Fermi 3 operations because of impingement or 34 
entrainment at the intake structure, by changes in water temperatures associated with the 35 
cooling water discharge, by maintenance dredging, or by water quality changes associated with 36 
discharges and stormwater runoff from Fermi 3.  Because no silver chubs were observed during 37 
impingement and entrainment studies conducted during 1991 and 1992 (Lawler, Matusky, and 38 
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Skelly Engineers 1993) or during 2008 and 2009 (AECOM 2009a) at the Fermi 2 intake, it is 1 
considered unlikely that significant numbers would be affected by the intake of cooling water for 2 
operation of Fermi 3.  It is anticipated that silver chub in the project area would temporarily 3 
move away during maintenance dredging activities because of increased noise and turbidity 4 
levels, resulting in temporary displacement but negligible levels of mortality.  As described in 5 
Section 5.3.2.1, MDEQ would specify allowable characteristics of the thermal plume and 6 
chemical concentrations associated with the cooling water discharge for Fermi 3 through the 7 
NPDES permitting process, and Detroit Edison would implement a SWPPP to control 8 
stormwater runoff to Swan Creek and Lake Erie, thereby limiting the potential for water quality 9 
impacts on silver chub if individuals were present in the vicinity of the Fermi site. 10 

Although suitable habitat for the silver chub could be present in some of the streams that would 11 
be crossed by the proposed transmission line corridor, it is currently unknown whether any 12 
populations are present.  Even if the silver chub is present, impacts on it from the operation and 13 
maintenance of transmission lines for Fermi 3 are not anticipated because structures requiring 14 
maintenance (e.g., transmission towers) would not be placed in aquatic habitats that are 15 
crossed by the corridor and because BMPs would be implemented to protect water quality in 16 
aquatic habitats during maintenance activities such as vegetation management (Detroit 17 
Edison 2011a).  On the basis of the available information, the review team concludes that 18 
impacts on the silver chub from Fermi 3 operations would be minor, and no additional mitigation 19 
is warranted. 20 

Snuffbox Mussel (Epioblasma triquetra) 21 

The snuffbox mussel, a freshwater mussel, that is proposed for Federal listing as endangered 22 
and is listed as endangered by the State of Michigan has the potential to occur in Monroe, 23 
Wayne, and Washtenaw Counties.  Although there are no suitable stream habitats on the Fermi 24 
site, there is potential for suitable habitats in Lake Erie, and the host required by this species 25 
(logperch, Percina caprodes) has been collected from the Fermi site at sampling locations in 26 
Swan Creek and in Lake Erie near the South Lagoon (see Section 2.4.2.3).  The intake bay 27 
would be periodically dredged, and it is unlikely that the substrate would be suitable for the 28 
snuffbox mussel to become established in this area. 29 

As eggs, native unionid mussels are not likely to be affected by entrainment through the cooling 30 
water intake because they are not free-floating, but rather develop into larvae within the female.  31 
The glochidial stage, during which juvenile mussels attach to a suitable fish host, may be 32 
indirectly vulnerable through impingement and entrainment of host species.  Post-glochidial and 33 
adult stages are not likely to be susceptible to entrainment because they bury themselves in 34 
sediment.  As identified in Section 2.4.2.3, fish hosts for the snuffbox mussel include the 35 
logperch, which was observed in fish collections in Lake Erie near the discharge from the South 36 
Lagoon and in Swan Creek.  Based on impingement studies conducted during 1991 and 1992, 37 
Lawler, Matusky, and Skelly Engineers (1993) estimated that approximately 31 logperch were 38 
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impinged annually by the Fermi 2 cooling water intake.  However, impingement studies 1 
conducted during 2008 and 2009 at the Fermi 2 intake did not observe impingement of any 2 
logperch (AECOM 2009a).  Together, these two impingement studies suggest that small 3 
numbers of logperch could be impinged by the operation of the cooling water intake for Fermi 3. 4 

It is anticipated that operation of Fermi 3 would not result in water quality unsuitable for the 5 
snuffbox mussel if a population were present in Lake Erie near the Fermi site.  Thermal effects 6 
associated with cooling water discharge during operation of Fermi 3 would be unlikely to affect 7 
mussels, because the discharge ports would direct water upward and not toward the lake 8 
bottom.  In addition, it is anticipated that suitable water quality would be maintained because 9 
(1) the NPDES permit for Fermi 3 would specify allowable concentrations of chemicals in the 10 
Fermi 3 discharge and would require regular testing to evaluate compliance, and (2) Detroit 11 
Edison has stated that the Fermi 3 SWPPP and design features would be used to control 12 
stormwater runoff to ensure that sediment loading to Swan Creek and/or Lake Erie is 13 
adequately controlled to minimize water quality impacts (Detroit Edison 2011a). 14 

It is not known whether suitable stream habitats for, or populations of, the snuffbox mussel 15 
occur along the proposed transmission line corridor.  Even if present, impacts on the snuffbox 16 
mussel from the operation and maintenance of transmission lines for Fermi 3 are not anticipated 17 
because structures requiring maintenance (e.g., transmission towers) would not be placed in 18 
aquatic habitats that are crossed by the corridor, and BMPs would be implemented to protect 19 
water quality in aquatic habitats during maintenance activities such as vegetation management 20 
(Detroit Edison 2011a).  On the basis of the above information, the review team concludes that 21 
the operation of Fermi 3 would have no effect on the snuffbox mussel. 22 

Summary of Operational Impacts on Federally and State-Listed Aquatic Species 23 

Based on information provided by Detroit Edison and the review team’s independent evaluation, 24 
the review team concludes that impacts of Fermi 3 operation on aquatic threatened and 25 
endangered species would be minor.  For the one Federally listed species and the two species 26 
proposed for Federal listing, the review team determines that there would be no effect from 27 
operation of Fermi 3.  Impacts on listed aquatic species from degradation of water quality would 28 
be limited by the implementation of BMPs that would be identified in the required NPDES 29 
discharge permit to be issued by MDEQ and in the SWPPP to be developed by Detroit Edison. 30 

Critical Habitats 31 

There are no areas designated as critical habitat for aquatic species in the vicinity of the Fermi 32 
site or along the route of the proposed transmission line. 33 
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Invasive Nuisance Organisms 1 

Invasive nuisance organisms that have been found or are presumed to occur in Lake Erie in the 2 
vicinity of the Fermi site include lyngbya (Lyngbya wollei), fishhook water flea (Cercopagis 3 
pengoi), spiny water flea (Bythotrephes longimanus), quagga mussel, zebra mussel, sea 4 
lamprey (Petromyzon marinus), and round goby (Neogobius melanostomus) (Section 2.4.2.3).  5 
None of these species are considered abundant in the vicinity of the Fermi site.  While it is not 6 
clear that any of these species rely upon thermal refuge to tolerate the ambient wintertime water 7 
temperatures in Lake Erie, it is anticipated that the area of the thermal plume from Fermi 3 8 
would not be large enough to provide substantial thermal refuge for invasive nuisance 9 
organisms.  Detroit Edison reported that there has been no excessive growth of algae observed 10 
in the vicinity of the water discharge for Fermi 2. 11 

The review team specifically evaluated the potential for algal blooms caused by species such as 12 
Microcystis spp., Anabaena spp., Aphanisomenon spp., and more recently, lyngbya.  In 13 
addition, there have been extensive growths of Cladophora spp., an attached green alga, in the 14 
western basin of Lake Erie.  The principal contributor to the development of algal blooms has 15 
long been attributed to increased nutrient levels (especially phosphorus concentrations) 16 
resulting from changes in land use practices, altered hydrology, and food web changes.   17 

Large shoreline mats of lyngbya were first seen in western Lake Erie in Maumee Bay in 2006 18 
(Bridgeman and Penamon 2010).  Life history information for lyngbya is provided in 19 
Section 2.4.2.3.  The review team considered the effects of temperature, nutrients, substrate 20 
type, and irradiance on lyngbya blooms and examined the history of algal blooms associated 21 
with the discharge for Fermi 2.  Overall, it appears that the potential for excessive growth of 22 
lyngbya is related to the amount of light penetration into the water column (a function of water 23 
turbidity), water depth, nutrient availability, and the type of substrate that is present (Bridgeman 24 
and Penamon 2010; LaMP Work Group 2008).  Additionally, it is thought that increased water 25 
temperatures could exacerbate the potential for algal blooms to occur. 26 

Operation of Fermi 3 is not expected to alter turbidity levels or light penetration in the vicinity of 27 
the site compared to existing conditions.  Although maintenance dredging activities could result 28 
in infrequent, temporary, and localized increases in turbidity, the frequency of dredging and the 29 
areas affected by dredging would be the same as for Fermi 2.  Therefore, maintenance 30 
dredging during Fermi 3 operations would not alter the potential for algal blooms to occur. 31 

As stated above, algal blooms have long thought to be controlled by the concentrations of 32 
specific nutrients in Lake Erie.  Phosphorus has been identified as a nutrient that can affect the 33 
frequency and occurrence of algal blooms.  Blooms of lyngbya in Maumee Bay have been 34 
primarily attributed to increased nutrient loading due to agricultural runoff and urbanization.  The 35 
principal limiting nutrient responsible for controlling algal blooms in Lake Erie is phosphorus.  36 
The review team examined historic water quality information for Maumee Bay and recent water 37 
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quality information for Lake Erie near the Fermi site and found that levels of nutrients such as 1 
nitrate, orthophosphate, and total phosphorus reported from Maumee Bay 2 
(Moorhead et al. 2007 ) were substantially higher than those reported for the Fermi site 3 
(AECOM 2009b).  Detroit Edison has stated that it would not use phosphorus-containing 4 
corrosion and scale inhibitors for Fermi 3, replacing them with two non-phosphorus-containing 5 
water treatment chemicals (Detroit Edison 2010c).  Therefore, operation of Fermi 3 is not 6 
expected to measurably increase nutrient levels that could affect algal blooms in the vicinity of 7 
the site. 8 

The review team concluded that the substrate in the vicinity of the Fermi site is, in general, 9 
similar to the substrates upon which lyngbya was found growing in the vicinity of Maumee Bay 10 
and other areas of the western basin of Lake Erie (Bridgeman and Penamon (2010).  Although 11 
the substrate may be suitable, no algal blooms of lyngbya or other species have been reported 12 
from the Fermi site.  The nearest reported observation of lyngbya  in the western basin was 13 
near Sterling State Park, approximately 5 mi south-southwest of the Fermi site. 14 

The review team also considered the possibility that thermal discharge from Fermi 3 could affect 15 
the frequency of algal blooms, including lyngbya, at the Fermi site.  Because Fermi 3 would use 16 
a closed cycle cooling system, the amount of heated effluent is significantly reduced compared 17 
to a once-through plant, such as the plants located near the mouth of the Maumee River.  18 
Additionally, the heated effluent would be discharged offshore through a three-port diffuser with 19 
the flow directed upwards toward the surface.  Such a system facilitates rapid mixing of the 20 
thermal plume and minimizes the effects on the benthic environment.  Although heated water 21 
could periodically reach the bottom, such occurrences would be infrequent and would not 22 
encompass a large area.  Therefore, the review team concludes that the heated discharge from 23 
Fermi 3 would not significantly increase the potential for development of algal blooms. 24 

In addition, no significant algal blooms have been reported in the vicinity of the discharge from 25 
Fermi 2, which has been operating commercially since 1988. 26 

Based on the analysis of the potential for impacts on the aquatic ecosystem of Lake Erie and an 27 
independent assessment of the discharge from Fermi 3, the review team concludes that the 28 
impacts of the operation of Fermi 3 would not appreciably increase the potential for 29 
establishment or survival of nuisance species in Lake Erie. 30 

5.3.2.4 Aquatic Monitoring during Operation 31 

No monitoring of water quality or aquatic ecosystems is imposed by the NRC.  However, 32 
hydrological, thermal, and chemical monitoring of the proposed new discharge would likely be 33 
required by MDEQ as a part of the NPDES permit.  Detroit Edison has not identified any plans 34 
to conduct formal monitoring of aquatic ecosystems during operations (Detroit Edison 2011a).  35 
Ecological monitoring of aquatic resources during operations could be required as a condition of 36 
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permits issued by various regulatory agencies.  For example, MDEQ could request monitoring 1 
of specific ecological attributes as part of the NPDES permit (although such monitoring is not 2 
required by the existing NPDES permits for Fermi 2) or its permit authorizing dredging.  In 3 
addition, USACE could, as a condition of a permit authorizing dredging, require a silt 4 
containment system during dredging and no excessive turbidity outside the system.  Water 5 
quality monitoring may be conducted voluntarily by Detroit Edison to ensure permit condition 6 
compliance. 7 

5.3.2.5 Potential Mitigation Measures for Operation-Related Aquatic Impacts 8 

The review team recommends that if a shutdown of the proposed Fermi 3 were to be planned 9 
during the winter months, the discharge of cooling water should be gradually reduced to prevent 10 
cold shock. 11 

5.3.2.6 Summary of Operational Impacts on Aquatic Resources 12 

Based on information provided in the ER (Detroit Edison 2011a), Detroit Edison’s responses to 13 
requests for additional information, interactions with State and Federal agencies, the public 14 
scoping process, and the review team’s independent assessment, the review team concludes 15 
that impacts from operation of Fermi 3 and associated transmission lines on aquatic resources 16 
would be SMALL and additional mitigation measures beyond those identified in Section 5.3.2.5 17 
and any potential permit conditions would not be warranted. 18 

5.4 Socioeconomic Impacts 19 

This section describes the socioeconomic impacts that may occur as a result of the operation of 20 
Fermi 3.  Detroit Edison plans to begin commercial operation in 2020, and its operating license 21 
would extend for 40 years.  Detroit Edison estimates the workforce needed to operate Fermi 3 22 
to be 900 full-time and contract employees.  Workers would be employed in multiple shifts in 23 
order to operate the plant 24 hr per day, all days of the year (Detroit Edison 2011a).   24 

In addition to the full-time and contract workforce of 900, an estimated 1200 to 1500 additional 25 
workers would be employed at Fermi 3 during scheduled outages.  During these scheduled 26 
outages, contract labor would be hired by Detroit Edison to carry out fuel-reloading activities, 27 
equipment maintenance, and other projects associated with the outage.  These workers would 28 
increase the transient population in the local area approximately every 24 months for a period of 29 
30 days (Detroit Edison 2011a).  Workers who do not currently reside in the region would be 30 
housed in temporary, short-term accommodations for the duration of the scheduled outage.   31 

The review team expects most of the socioeconomic impacts related to demographics, 32 
economy and taxes, and infrastructure and community services to occur in the general vicinity 33 
of Fermi 3 and in the communities in which the majority of the new workers recruited for 34 



Operational Impacts at the Proposed Site 

Draft NUREG-2105 5-54 October 2011 

operation of Fermi 3 (i.e., in-migrating workers) reside.  The review team expects that 1 
characteristics of the workers recruited from outside the region with respect to choices and 2 
preferences (e.g., commute distance, available amenities, etc.) to be similar to those of the 3 
current workforce and that they will reside primarily in Monroe and Wayne Counties, Michigan, 4 
and Lucas County, Ohio.  More than 87 percent of the current Fermi 2 workforce resides in 5 
these three counties.  Therefore, the review team expects that most of the operations workforce 6 
relocating into the area for employment at Fermi 3 would also reside in these three counties. 7 

As discussed in Chapter 2.5, no more than 3.2 percent of the current Fermi 2 workforce resides 8 
in any one county outside Monroe, Wayne, and Lucas Counties.  In addition, the current and 9 
projected populations of the regional area are so large that the current workforce at the Fermi 10 
site represents less than 1 percent of the total population in any of the counties or locations 11 
where these employees reside.  Therefore, the review team expects that impacts beyond the 12 
three counties will be minor.  The following discussion focuses on the three-county area.   13 

Section 5.4.1 presents a summary of the physical impacts of the project.  Section 5.4.2 provides 14 
a description of the demographic impacts.  Section 5.4.3 describes the economic impacts, 15 
including impacts on the economy and tax revenue, and Section 5.4.4 describes the impacts on 16 
the infrastructure and community services.  Section 5.4.5 summarizes the socioeconomic 17 
impacts.   18 

5.4.1 Physical Impacts 19 

Operation of Fermi 3 will cause physical impacts, including noise, odors, exhausts, thermal 20 
emissions, and visual intrusions.  The review team believes these impacts would be mitigated 21 
but not eliminated through operation of the facility in accordance with all applicable Federal, 22 
State, and local environmental regulations and site-specific permit conditions.  This section 23 
addresses potential physical impacts that may affect people, buildings, and roads. 24 

5.4.1.1 Workers and the Local Public 25 

The Fermi site is located along the relatively straight Lake Erie coastline, which extends from 26 
the Fermi site approximately 20 mi southwest toward the Michigan-Ohio border and 27 
approximately 10 mi northeast toward the mouth of the Detroit River.  To the east of this 28 
coastline lie the open waters of Lake Erie.  To the west of the site, the land is used 29 
predominantly for agriculture.  Development within a 10-mi radius of the Fermi site is 30 
concentrated in the City of Monroe, which is about 8 mi southeast of the site, and along the 31 
Lake Erie shoreline in several beachfront communities.  The community nearest to the Fermi 32 
site, Stony Point, is located 2 mi south of the site.  Residential areas are also located in portions 33 
of Berlin Township and Frenchtown Charter Township.  Relatively recent housing developments 34 
are present just south of Pointe Aux Peaux Road (the Fermi site’s southern boundary).   35 
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The nearest designated recreational areas are the beaches at Stony Point (2 mi south of the 1 
site) and Estral Beach (2 mi northeast of the site).  Nearby State recreational areas include 2 
Point Mouille State Game Area (3.1 mi to the northeast) and Sterling State Park (4.8 mi to the 3 
south-southwest).  Scattered industrial facilities are located west and southwest of the Fermi 4 
site along the I-75 corridor and near the City of Monroe.  Commercial development is present 5 
along major road corridors, including Dixie Highway, Telegraph Road, and I-75, and within the 6 
City of Monroe.  7 

All activities related to operation of Fermi 3 would occur within the Fermi site boundary and 8 
would be performed in compliance with Occupational Safety and Health Administration (OSHA) 9 
standards, BMPs, and other applicable regulatory and permit requirements.  While 10 
approximately 89,198 people live within 10 mi of the site, physical impacts attenuate rapidly with 11 
distance, intervening foliage, and terrain.  Therefore, people who would be most exposed to 12 
noise, air emissions, and gaseous emissions resulting from operation of Fermi 3 would be the 13 
onsite workforce.  People working or living immediately adjacent to the Fermi site, transient 14 
populations such as people using recreational facilities, or temporary employees of other 15 
businesses in the area would be minimally affected because of lack of access to the site and 16 
distance from the site, which would limit the effects of operational activities. 17 

Operations workers would receive safety training and would be required to use personal 18 
protective equipment to minimize health and safety risks.  Emergency first aid care would be 19 
available at the site, and regular health and safety monitoring would be conducted.  People 20 
working onsite or living near the Fermi site would not experience any physical impacts greater 21 
than those that would be considered an annoyance or nuisance.   22 

5.4.1.2 Noise  23 

Primary noise sources associated with operation of Fermi 3 would be transformers, the cooling 24 
system, and transmission lines (Detroit Edison 2011a).  Noise would be buffered by the distance 25 
between the plant and residences or recreational areas offsite, such that the ambient sound 26 
level should not increase appreciably.  The review team expects average day-night noise levels 27 
from the Fermi 3 cooling towers will be less than 65 dBA at the nearest noise-sensitive receptor.  28 
Noise along the transmission lines would be very low, except possibly directly below the line on 29 
a quiet, humid day (Detroit Edison 2011a).  Therefore, the review team concludes that physical 30 
impacts from noise will be minimal.  Projected noise impacts from operation of Fermi 3 are 31 
discussed in further detail in Section 5.8.2.  32 

5.4.1.3 Air Quality 33 

Air emissions associated with operation of Fermi 3 would include stationary source emissions 34 
from two standby diesel generators (SDGs), two ancillary diesel generators (ADGs), an auxiliary 35 
boiler, and two diesel-driven fire pumps (FPs).  These emissions sources would be small, would 36 
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be used infrequently, and would be permitted for use by MDEQ.  The cooling tower would emit 1 
small amounts of particulate matter, which would be minimized further by drift eliminators.  2 
Emissions from worker vehicles, onsite support vehicles and heavy equipment, and vehicles 3 
used in delivery of materials and fuels would also occur (Detroit Edison 2011a).  However, 4 
emissions from these sources would be expected to minimally affect nearby residences and 5 
recreational areas offsite.  Therefore, the review team concludes that physical impacts on air 6 
quality will be minimal.  Projected air emissions and impacts on air quality from operation of 7 
Fermi 3 are discussed in further detail in Section 5.7.   8 

5.4.1.4 Buildings 9 

Activities associated with operation of Fermi 3 would not affect offsite buildings.  Noise levels 10 
would not increase appreciably and would not affect building structures offsite.  Onsite buildings 11 
are designed to withstand any impact from operational activities.  Consequently, the review 12 
team determines the operations impacts on onsite and offsite buildings would be minimal. 13 

5.4.1.5 Roads 14 

This EIS assesses the impact of workers commuting to and from the Fermi site from three 15 
perspectives:  socioeconomic impacts resulting from congestion and reductions in levels of 16 
service (LOS),(a) the air quality impacts resulting from the emissions from vehicles used to 17 
transport workers to and from the site, and the potential health impacts caused by additional 18 
traffic-related accidents.  Only the physical impacts are addressed here.  The socioeconomic 19 
impacts are addressed here and in Section 5.4.4.1.  The air quality impacts from vehicle 20 
emissions are addressed in Section 5.7, and human health impacts are addressed in 21 
Sections 5.8 and 5.9.  22 

Use of area roadways by commuting workers could contribute to physical deterioration of 23 
roadway surfaces.  However, some or all of the mitigation measures incorporated during the 24 
building phase will remain in place during the operation of the Fermi 3 plant.  Given the much 25 
smaller volume of traffic on the roads during operations than during building, the review team 26 
determines that the overall impacts on road quality would be less than the impacts on road 27 
quality from building activities.  Therefore, the operations-related impacts on road quality would 28 
be minimal.  29 

5.4.1.6 Aesthetics  30 

Fermi 3 would be located within the developed area of the Fermi site, along its eastern 31 
boundary by Lake Erie.  Surrounding the developed area are 656 ac of wetlands, open water, 32 

                                                 
(a)  LOS is a designation of operational conditions on a roadway or intersection, ranging from A (best) to 

F (worst).  LOS categories as defined in the Highway Capacity Manual are listed on Table 2-40. 
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and forested land that are included within the DRIWR and that buffer the view of the developed 1 
area from public roadways. 2 

The review team expects visual impacts from grade-level operations activities to be limited.  3 
Surrounding land use is predominantly agricultural, with a few residential areas that are within 4 
the viewshed of the plant site.  The area around the Fermi site is a security zone as defined in 5 
33 CFR Part 165.  In this security zone, boat traffic or other public use of the waters within a 6 
1-mi circumference of the plant is prohibited.  Views of the plant grade-level operational 7 
activities from the water would therefore also be limited.  Therefore, the review team determines 8 
that aesthetics impacts from grade level activities would be minimal. 9 

Two 400-ft-tall natural draft cooling towers are currently the predominant visible structures on 10 
the Fermi site, and these are visible from outside the site property boundaries in all directions.  11 
Several small beach communities are located along the Lake Erie shoreline within 5 mi of the 12 
Fermi site, including Estral Beach, Stony Point, Detroit Beach, and Woodland Beach.  The 13 
proposed 600-ft cooling tower for Fermi 3 and a steam plume associated with operation of 14 
Fermi 3 would also be visible from locations within these communities and along the beaches 15 
and other recreational facilities (marinas, docks) along Lake Erie.  Although taller than the 16 
existing cooling towers, the new 600-ft cooling tower would be consistent with the existing views 17 
of the Fermi site, and the review team expects a minor impact on visual aesthetics from 18 
operation of Fermi 3.   19 

5.4.1.7 Summary of Physical Impacts 20 

Based on the information provided by Detroit Edison, review team interviews with local public 21 
officials, and NRC’s own independent review, the review team concludes that all the physical 22 
impacts of operation of Fermi 3 would be SMALL.  Thus, additional mitigation measures beyond 23 
those identified by Detroit Edison are not warranted.  24 

5.4.2 Demography  25 

Detroit Edison expects the workforce needed to operate Fermi 3 to be 900 full-time and contract 26 
employees (Detroit Edison 2011a).  Given the size of the labor force in the region (which 27 
includes portions of the Detroit and Toledo metropolitan areas), the range of operations jobs 28 
needed, and the specialized nature of nuclear power plant operations, the review team expects 29 
approximately 70 percent of the operations workforce, or approximately 630 workers, would be 30 
drawn from within a 50-mi radius of the Fermi site and the remaining 30 percent of the 31 
operations workforce, or approximately 270 workers, would need to be recruited from outside 32 
the region.     33 

For the same reasons that formed the basis for the review team’s anticipated residential 34 
distribution of building-related in-migrating workers in Section 4.4.2, the review team expects 35 
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that characteristics of the workers recruited from outside the region with respect to choices and 1 
preferences (e.g., commute distance, available amenities, etc.) will be similar to those of the 2 
current workforce.  Consequently, the review team could also assume the in-migrating 3 
workforce would move into the 50-mi region in the same proportions as the current operations 4 
workforce; with 87 percent residing in the three-county economic impact area and the remaining 5 
13 percent outside of Monroe, Wayne, and Lucas Counties, but within a 50-mi radius of Fermi 3.  6 
The settlement distribution of the in-migrating workers needed for operation of Fermi 3 is shown 7 
in Table 5-8. 8 

Table 5-8.  Counties Where In-Migrating(a) Operations Workforce Would Reside 9 

County 

In-migrating 
Operations 

Workforce in 2020 

Percentage of In-migrating Workforce 

By County(b) Cumulative 
Monroe 155 57.5 57.5 
Wayne 51 19.0 76.5 
Lucas 29 10.7 87.2 
All others within 50-mi region 35 12.8 100.0 
Total 270   
(a) In-migrating workers are those moving into the 50-mi region from outside the region. 
(b) Percentage of workforce by county is based on the residential distribution of the current Fermi 2 workforce 

(Detroit Edison 2008). 

The review team also assumed that workers drawn from outside the region move with their 10 
families and that each worker would have an average household size of 2.6 persons, based on 11 
the national average household size in the U.S. Census Bureau’s 2008 population estimate 12 
(USCB 2009a).(a)  Based on this assumption and the proportional settlement pattern shown in 13 
Table 5-9, the review team estimates that approximately 403 persons (155 operations workers 14 
and 248 additional family members) would  relocate to Monroe County, approximately 15 
133 persons (51 operations workers and 82 family members) would relocate to Wayne County, 16 
and approximately 75 persons (29 operations workers and 46 family members) would relocate 17 
to Lucas County.  Thirty-five operations workers and an additional 91 family members would 18 
move into the remainder of the 50-mi region.  Projected population increases are shown in 19 
Table 5-9. 20 

                                                 
(a) During the preparation of this draft EIS, the results of the mandated U.S. decadal census for 2010 

were being released in topical and regional data sets. While the U.S. Census Bureau has not issued 
all the data sets in final form, some of the preliminary information was considered by the review team.  
While some of the final data sets were released for National scale information, most of the fine-scale 
information is still under review by the U.S. Department of Commerce (DOC) and other Federal 
agencies.  The review team is not aware of information that appears to be inconsistent with the earlier 
information sets and those sets projected from the earlier census. 
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Table 5-9.  Potential Increase in Population Associated with In-Migrating Operations 1 
Workforce 2 

County 

Workforce 
Relocating 

from 
Outside 
Region 

As 
Percentage 

of Total 
Relocating 

Workforce(a) 

Estimated 
Increase in 
Population 
(number of 
workers × 

2.6 persons per 
household)(b) 

Projected 2020 
Population(c) 

Estimated 
Increase as 

Percentage of 
Projected 2020 

Population 
Monroe 155 57.5 403 159,461 0.3 
Wayne 51 19.0 133 1,812,593 0.007 
Lucas 29 10.7 75 434,650 0.02 
All others within 
   region 

35 12.8 91              – (d)                – 

Total 270  702   
(a) Percentage distribution is based on the residential distribution of the current Fermi 2 workforce (Detroit 

Edison 2008). 
(b) National average household size as of 2008 population estimate (USCB 2009a). 
(c) Monroe and Wayne Counties 2020 and 2030 projections were provided by the Southeast Michigan Council of 

Governments (SEMCOG) in April 2008 (SEMCOG 2008).  For Lucas County, projections are provided by the 
Ohio Department of Development (2003).   

(d) Projected populations are not provided for other counties within the 50-mi region.  Given the small number of 
workers in-migrating to counties outside of Monroe, Wayne, and Lucas Counties, the impact on projected 
populations for any one jurisdiction would not be noticeable 

The projected increase in population in Monroe, Wayne, and Lucas Counties associated with 3 
in-migrating workers and their families is less than 1 percent of the projected 2020 population 4 
for any of these counties.  As discussed in Section 2.5, Wayne and Lucas Counties are 5 
projected to experience population losses through 2020.  Therefore, the projected increase in 6 
population associated with workers relocating for work at Fermi 3, would have a minor beneficial 7 
impact on the two counties, because the population loss currently being experienced in Wayne 8 
and Lucas Counties, primarily due to the economy, could be lessened.  While Monroe County is 9 
projected to have a modest population increase through 2020, the additional increase 10 
associated with the in-migrating operations workforce would be minimal. 11 

Given the size of the regional population projected for 2020 of 6,130,056 persons within a 50-mi 12 
radius of the Fermi site (see Table 2-25), the projected increase associated with the in-migrating 13 
operations workforce would be minimal within the region or local area. 14 

In addition to the full-time and contract workforce of 900, an estimated 1200 to 1500 additional 15 
workers would be employed at Fermi 3 during scheduled outages.  These workers would 16 
increase the transient population in the local area approximately every 24 months for a period of 17 
30 days (Detroit Edison 2011a).  Workers who do not currently reside in the region would be 18 
housed in temporary, short-term accommodations for the duration of the scheduled outages.  19 
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The size of the contract labor for the scheduled outages for Fermi 3 is similar to the size of the 1 
workforce for scheduled outages at Fermi 2.  However, Detroit Edison would not schedule 2 
outages for Fermi 2 and Fermi 3 at the same time.  Therefore, the projected increase in the 3 
transient population would not be greater with operation of Fermi 3, but would result in an 4 
increase in transient population occurring more frequently in the local communities around the 5 
Fermi plant site.   6 

Based on the review team’s analysis, the in-migrating workers and their families would increase 7 
the populations in Monroe, Wayne, and Lucas counties by less than 1 percent.  As discussed in 8 
Section 2.5, Wayne and Lucas Counties are projected to experience population losses through 9 
2020.  Therefore, the projected increase in population associated with operations workforce 10 
would have a beneficial impact on the two counties, because the population loss currently being 11 
experienced in Wayne and Lucas Counties, primarily due to the economy, would be partially 12 
offset by the in-migrating workers.  While Monroe County is projected to have a modest 13 
population increase through 2020, the additional increase associated with the in-migrating 14 
operations workforce would be minimal.  Therefore, the review team determines the three-15 
county economic impact area would experience a SMALL and beneficial demographic impact 16 
from operations at Fermi 3.  17 

In addition, a small number of operations workers would in-migrate to counties outside of 18 
Monroe, Wayne, and Lucas Counties.  Therefore, their impact on any one jurisdiction would not 19 
be noticeable.  The current and projected populations of the regional area are so large that the 20 
in-migrating operations workforce for Fermi 3 would represent less than 1 percent of the total 21 
population in any of the counties or locations where these employees would reside.  Therefore, 22 
the review team concludes that the demographic impacts of operation on the remainder of the 23 
region would also be SMALL and beneficial. 24 

5.4.3 Economic Impacts on the Community  25 

This section evaluates the economic impact of operation of Fermi 3 on the 50-mi region around 26 
the Fermi site, focusing primarily on Monroe, Wayne, and Lucas Counties.  Detroit Edison plans 27 
to start commercial operation of Fermi 3 in 2020.   28 

5.4.3.1 Economy 29 

Operation of Fermi 3 would have a positive impact on the local and regional economy through 30 
direct employment of the operations workforce, purchase of materials and supplies for 31 
operation, and maintenance of the plant and any capital expenditures that occur within the 32 
region.  33 

Detroit Edison estimates direct employment for Fermi 3 to be 900 full-time and contract 34 
employees (Detroit Edison 2011a).  In addition, Detroit Edison would employ an estimated 35 



Operational Impacts at the Proposed Site 

October 2011 5-61 Draft NUREG-2105 

1200 to 1500 workers at Fermi 3 during scheduled outages, which would occur every 24 months 1 
and require workers for a period of 30 days (Detroit Edison 2011a).   2 

The types of workers that Detroit Edison expects to employ for Fermi 3 operations are shown in 3 
Table 2-31 and Table 5-10.  As shown in Table 5-10, the average annual salary, based on 2008 4 
U.S. Bureau of Labor Statistics (USBLS) data for the types of occupations that would be needed 5 
for Fermi 3, would range from $22,100 (security guard) to $111,340 (general or operations 6 
manager).  For purposes of analysis, the review team has estimated the overall payroll based 7 
on an average salary of approximately $63,625.  For an annual workforce of 900 full-time and 8 
contract employees, Detroit Edison would expend an estimated $57.3 million directly in payroll 9 
on an annual basis during the 40-year operating license of Fermi 3.  In addition, every 10 
24 months, Detroit Edison would expend an additional $6.3 to $7.9 million in payroll for the 11 
outage workforce for Fermi 3.   12 

Employees would also receive an annual nonwage compensation, which would be for 13 
supplementary pay (i.e., premium pay for overtime and work on holidays and weekends), 14 
retirement benefits, insurance, and legally required benefits (i.e., worker’s compensation, Social 15 
Security, etc.)  A portion of the nonwage compensation (e.g., overtime pay) may also be 16 
expended in the local area, but is not included in this analysis because a portion of it would also 17 
not likely be expended in the local area (e.g., Social Security benefits).  18 

The review team estimates that approximately 70 percent of the operations workforce, or 19 
approximately 630 workers, would be drawn from within a 50-mi radius of the Fermi site.  The 20 
review team assumes that a portion of the workers drawn from the regional area would be 21 
unemployed.  As discussed in Section 2.5, the overall rate of unemployment in Monroe, Wayne, 22 
and Lucas Counties in 2008 ranged between 8.3 percent (Lucas County) and 9.9 percent 23 
(Wayne County).  Although employment in the local area is likely to change by 2020, the review 24 
team calculated an average of the 2008 unemployment rates for Monroe, Wayne, and Lucas 25 
Counties (9 percent) to estimate the number of workers that would likely be drawn from the 26 
ranks of the unemployed.  The review team estimates that 9 percent of the 630 workers, or 27 
approximately 57 workers, would be drawn from the ranks of the unemployed.  Approximately 28 
30 percent of the annual workforce (approximately 270 workers) is expected to relocate from 29 
outside the region.   30 

New workers (i.e., in-migrating workers and those previously unemployed) would have an 31 
additional indirect effect on the local economy, because these new workers would stimulate the 32 
regional economy by their spending on goods and services in other industries.(a)  A model 33 
developed by the DOC, Bureau of Economic Analysis (BEA), called the Regional Input-Output 34 
Modeling System (RIMS II), quantifies this “ripple” effect through the use of regional industrial  35 
                                                 
(a)  The assessment of direct and indirect employment impacts in this analysis serves as a lower 

boundary estimate by including only in-migrating and formerly unemployed workers. 
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Table 5-10.  Wage Estimates for Occupations of the Operations Workforce in the Economic 1 
Impact Area(a) (2008) 2 

 Mean Annual Wages(b) 

Occupation Title 

Monroe, 
Michigan 

MSA 

Detroit-Livonia-
Dearborn, 
Michigan 

Metropolitan 
Division 

Toledo, 
Ohio MSA 

General and Operations Managers $91,240 $111,340 $97,920 
Accountants and Auditors  $52,420 $68,850 $65,020 
Computer Software Engineers, Applications  −(c) $88,420 $68,720 
Computer Software Engineers, Systems Software − $82,250 $72,940 
Network and Computer System Administrators $55,390 $67,090 $57,970 
Chemical Engineers − $79,940 $72,570 
Civil Engineers $64,270 $70,810 $68,330 
Electrical Engineers $79,960 $80,480 $61,180 
Mechanical Engineers $67,620 − $68,380 
Nuclear Technicians $66,910(d) $66,910(d) $66,910(d) 
Security Guards(e) $22,100 $27,230 $23,420 
Office and Administration Support  $30,190 $34,980 $30,440 
Nuclear Power Reactor Operators(d) $73,510(d) 73,510(d) $73,510(d) 
Power Distributors and Dispatchers − − $61,410 
Power Plant Operators − $58,350 $62,070 
Stationary Engineers and Boiler Operators − $56,630 $50,160 
Source:  USBLS 2008 
(a)  Data are presented according to the USBLS metropolitan areas, which include the counties identified as the 

economic impact area.   
(b) Annual wages have been calculated by multiplying the hourly mean wage by a “year-round, full-time” hours 

figure of 2080 hr.  Wages include base rate pay, cost-of-living allowances, guaranteed pay, hazardous-duty 
pay, incentive pays such as commissions and production bonuses, tips, and on-call pay.  Wages do not 
include back pay, jury duty pay, overtime pay, severance pay, shift differentials, nonproduction bonuses, 
employer costs for supplementary benefits, and tuition reimbursements.    

(c) − = This occupation is not reported in this metropolitan area. 
(d) The mean annual wage for “Nuclear Technician” and for “Nuclear Power Reactor Operator” is a national 

mean annual wage; the mean annual wage for these occupations in the Monroe, Michigan MSA, Detroit-
Livonia-Dearborn, Michigan Metropolitan Division, and the Toledo, Ohio MSA was not available.  Annual 
wages for these occupations have been included to estimate the average annual salary for the operations 
workforce.   

(e) The review team recognizes that the wages of security workers at nuclear power plants are higher than the 
average wage of all security workers.  This occupation type includes all levels of security work.  

3 
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multipliers specific to a local economy.  Each new direct job in the “utility sector” industry 1 
stimulates employment indirectly and results in additional job creation in other industry sectors, 2 
such as services.  The indirect stimulus reflects additional economic activity from 3 
interdependent suppliers and vendors.  The ratio of total jobs (direct plus indirect) to the number 4 
of new direct jobs is called the “employment multiplier.”  Operations workers who already live 5 
and work in the local area are already producing a multiplier effect through their spending and, 6 
therefore, are not included in the calculation of new indirect effects. 7 

In the three-county economic impact area, BEA RIMS II estimates that for every new worker, an 8 
additional 1.4 jobs would be created (Detroit Edison 2011a).  Based on the employment 9 
multiplier, the 327 “new workers” (i.e., in-migrating workers and those previously unemployed) 10 
would create an additional 458 new jobs, for a total of 1358 new direct and indirect jobs 11 
(Table 5-11). 12 

Table 5-11.  Average Annual Direct and Indirect Employment for Fermi 3 13 

  
Calculation 

Number of 
Workers 

A Direct employment(a)  900 
B Reside in region A × 70% 630 
C    (Otherwise employed at time of hire for Fermi 3) B × 91% (573) 
D    (Unemployed at time of hire for Fermi 3) B × 9% (57) 
E Relocate from outside region A × 30% 270 
F Indirect employment (D + E) × 1.4 458 
G Total annual employment A + F 1358 
 Total annual new employment D + E + F 785 
(a) Indirect impacts associated with the outage workforce have not been included. 

As stated above, an estimated $57.3 million (2008 dollars) would be expended in wages 14 
annually over the 40-year licensing period, based on an average annual salary of $63,625 for 15 
900 workers.  A regional multiplier was applied to the earnings of new workers (i.e., in-migrating 16 
workers and those previously unemployed) to determine the effect of the direct earnings on the 17 
local economy.  For every dollar of wages earned by new operations workers on Fermi 3, BEA 18 
estimates that an additional 0.5 dollars of wages would be created in the local economy (Detroit 19 
Edison 2011a).  For an estimated $57.3 million in new direct wages, an estimated $28.7 million 20 
in indirect wages would be created annually, for an annual total of about $86 million.   21 

Purchase of materials and supplies for operation and maintenance of the plant and any capital 22 
expenditures that occur within the region would also have direct and indirect effects on the 23 
regional economy.  Detroit Edison estimates that purchases of material and supplies for 24 
operation and maintenance of Fermi 2 and capital expenditures averaged $60.4 million per year 25 
between the years 2002 to 2007, of which approximately 23 percent ($13.9 million) is purchased 26 
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from local vendors and suppliers (Detroit Edison 2011a).  The review team expects that 1 
purchases of material and supplies for operation and maintenance and any capital expenditures 2 
for Fermi 3 would be similar to those for Fermi 2, although some economies of scale may result 3 
in a reduction in total expenditures for the two operating plants.    4 

The review team concludes, based on its own independent review of the likely economic effects 5 
of the proposed action, that beneficial economic impacts, including (1) 1358 direct and indirect 6 
jobs, (2) $86 million in direct and indirect annual wages, (3) an additional $7.9 million in wages 7 
during scheduled refueling outages every 24 months, and (4) $13.9 million spending on 8 
purchases of materials and supplies from local vendors and suppliers, would be experienced 9 
throughout the 50-mi region during the 40-year licensing period.   10 

5.4.3.2  Taxes 11 

The tax structure of the region is discussed in Section 2.5 of this EIS.  Several tax revenue 12 
categories would be affected by operation of Fermi 3.  These include (a) State and local taxes 13 
on worker incomes, (b) State sales taxes on worker expenditures; (c) State sales taxes on the 14 
purchase of materials and supplies for operation and maintenance of the plant, (d) State sales 15 
taxes on consumer purchases of electricity, (e) State business taxes, and (f) local property 16 
taxes.   17 

State and Local Income Taxes  18 

The States of Michigan and Ohio would receive additional income tax revenue from the income 19 
tax on wages of new workers.  Table 5-12 summarizes the estimated new annual income tax 20 
revenue that would be received by each State.  However, determining the exact amount of 21 
income tax revenue relies on a number of factors such as income tax rates, residency status, 22 
deductions taken, and other factors.   23 

New workers are those drawn from the ranks of the unemployed and those who relocate from 24 
outside the States of Michigan or Ohio.  As discussed in Section 5.4.2, approximately 25 
70 percent of the annual workforce, or an average of 630 workers annually, are expected to be 26 
drawn from the region.  Workers recruited for the operations workforce at Fermi 3 who already 27 
live and work in the region are already contributing to State income and sales tax revenue.  28 
However, approximately 9 percent of the 630 workers, or approximately 57 workers, would live 29 
in the area but would be unemployed.  Those workers would contribute to new State tax 30 
revenue as they become employed at Fermi 3.  Approximately 30 percent of the operations 31 
workforce, or approximately 270 workers, are expected to relocate from outside the region.   32 

If all in-migrating workers move to the region from outside the States of Michigan and Ohio, they 33 
would also provide new tax revenue.  To estimate the income tax revenue for the State of 34 
Michigan and State of Ohio, the review team assumed a similar residential distribution to the  35 
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Table 5-12.  Estimated New State Income and Sales Tax Revenue Associated 1 
with the Operations Workforce 2 

New Workers and Revenue Michigan Ohio 
Relocate from outside region  232 38
Previously unemployed 49 8
Total new workers 281 46
Estimated annual income (million) $17.9 $2.9
Estimated annual State income tax revenue (million) $0.7(a) $0.09(b)

Estimated annual spending on goods and services (million)(c) $3.9  $0.6 
Estimated annual sales tax revenue (million)(d) $0.2  $0.03 
Total estimated annual new State revenue (million) $0.9 $0.12
(a) As discussed in Section 2.2, the income tax rate in Michigan will be set at 3.9 percent in 2015, 

following annual decreases after 2011.  The current present rate of 4.35 percent is applicable 
through 2011.  The 3.9 percent rate was applied to a personal income of $63,625 for each of 
the new workers in the State of Michigan.   

(b) Ohio has a graduated income tax; the scheduled tax rate for an income in the $40,000 to 
$80,000 tax bracket beginning in 2011 is $1056.40 plus 4.109 percent of excess over 
$40,000.  This was applied to a personal income of $63,625 for each of the new workers in 
the State of Ohio. 

(c) Estimated annual spending of 22 percent of income before taxes is based on the USBLS 
Consumer Expenditure Survey for expenditures that would be subject to State sales taxes, 
including apparel and services, transportation, entertainment, personal care products and 
services, and tobacco products and smoking supplies (USBLS 2010).   

(d) The Michigan sales tax rate is 6 percent, and the Ohio sales tax rate is 5.5 percent. 

current Fermi 2 workforce.  Based on the current residential distribution of the Fermi 2 3 
workforce, approximately 86 percent of the total workforce resides in Michigan and 14 percent 4 
resides in Ohio (both within and outside of the economic impact area) (fewer than 1 percent 5 
reside in Canada and are not included in this analysis).  Assuming the in-migrating workers and 6 
previously unemployed workers are divided between Michigan and Ohio in the same proportion 7 
as the current Fermi 2 workforce, approximately 86 percent of the new workers would pay taxes 8 
in the State of Michigan and 14 percent would pay taxes in the State of Ohio.  Therefore, the 9 
estimated new state income tax revenue would be approximately $0.7 million annually for the 10 
State of Michigan (2008 dollars) based on an average annual salary for the new workers of 11 
$63,625 and a 40-hour work week, and approximately $0.09 million annually for the State of 12 
Ohio. 13 

As discussed in Section 2.5, several municipalities in Wayne and Lucas County impose taxes 14 
on income.  Depending on the residential location of in-migrating workers, municipalities in 15 
Wayne County and Lucas County may also benefit from increased income associated with the 16 
operation of Fermi 3.  17 
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State and Local Sales Taxes on Worker Expenditures 1 

The States of Michigan and Ohio and some of the local jurisdictions in Ohio would also receive 2 
sales tax revenue on expenditures made by the new workers.  An estimated $0.2 million in new 3 
sales tax revenue would be received by the State of Michigan and $0.03 million by the State of 4 
Ohio, based on national averages for consumer spending on goods and services.   5 

In addition, Detroit Edison would employ an estimated 1200 to 1500 workers at Fermi 3 during 6 
scheduled outages, which would occur every 24 months and require workers for a period of 7 
30 days (Detroit Edison 2011a).  During the outages, these workers would purchase local goods 8 
and services, generating additional but minimal sales tax revenue for the State of Michigan. 9 

The review team determines that the impact of additional income taxes at the State level would 10 
be positive but minimal – less than 1 percent of each State’s total sales tax revenues.  11 

In Michigan, local jurisdictions have taxing authority for selected sales revenue (i.e., hotel 12 
accommodations and stadium and convention facilities), and counties in Ohio may levy a 13 
general sales tax revenue.  Therefore, local jurisdictions would also benefit from expenditures of 14 
goods and services.   15 

State and Local Sales Taxes on Operating Materials and Supplies 16 

The States of Michigan and Ohio would receive sales tax revenue from the purchase of material 17 
and supplies for operation and maintenance of Fermi 3.  Based on its reported average annual 18 
operations  expenditures for Fermi 2 between the years 2002 to 2007, Detroit Edison spent 19 
about $60.4 million annually for materials and supplies, of which approximately 23 percent 20 
($13.9 million) was purchased from local vendors and suppliers (Detroit Edison 2011a).  21 
Assuming expenditures for Fermi 3 will be similar to those for Fermi 2, the review team has 22 
estimated that Detroit Edison would expend approximately $13.9 million annually for the local 23 
purchase of material and supplies for operation and maintenance of Fermi 3.  A detailed 24 
analysis of the sources for these materials and supplies has not been conducted.   25 

For purposes of analysis, the review team has assumed that 60 percent of the locally purchased 26 
materials and supplies would be purchased from within the State of Michigan (e.g., $8.3 million) 27 
and 40 percent from within the State of Ohio (e.g., $5.6 million).  Based on a state sales tax rate 28 
in Michigan of 6 percent, an estimated $0.5 million in sales tax revenue would be received by 29 
the State of Michigan annually.  Based on a state sales tax rate in Ohio of 5.5 percent, an 30 
estimated $0.3 million in sales tax revenue would be received by the State of Ohio annually 31 
from the purchase of materials and supplies for operation and maintenance of Fermi 3. 32 



Operational Impacts at the Proposed Site 

October 2011 5-67 Draft NUREG-2105 

The review team determines that the impact of additional sales tax revenue from the purchase 1 
of materials and supplies for operation and maintenance of Fermi 3 would be beneficial but 2 
minimal – less than 1 percent of each State’s total annual sales tax revenue. 3 

In Michigan, local jurisdictions have taxing authority for selected sales revenue (i.e., hotel 4 
accommodations and stadium and convention facilities), and counties in Ohio may levy a 5 
general sales tax revenue.  Therefore, local jurisdictions would also benefit from purchases of 6 
good and supplies for operation and maintenance of Fermi 3.  7 

State Sales Taxes on Purchases of Electricity 8 

The State of Michigan would benefit from increased sales taxes on consumer purchases of 9 
electricity generated by Fermi 3.  As discussed in Section 2.5, the State of Michigan receives an 10 
estimated $208 million in sales tax revenue based on 2009 residential, industrial, and 11 
commercial purchases of electricity from Detroit Edison’s ten electrical generating facilities in 12 
Michigan (DOE/EIA 2009).  The review team estimates that sales tax revenue from purchase of 13 
electricity from Fermi 3 would be proportional to one-tenth the total sales tax revenue of the ten 14 
operating facilities, which would be an estimated $21 million annually.  15 

Business Taxes  16 

In 2007, Detroit Edison paid $149 million in combined federal and state corporate income tax 17 
(Detroit Edison 2008c).  With increased income from the sale of electricity from Fermi 3, the 18 
review team expects Detroit Edison to pay additional beneficial but minimal corporate income 19 
taxes. 20 

Local Property Taxes  21 

The assessed value of the Fermi plant site would increase in value with the completion of the 22 
Fermi 3 plant for operation.  Local jurisdictions would benefit from the increased property value 23 
with the corresponding increased property tax revenue.  For purposes of analysis, the review 24 
team recognizes that the full estimated construction cost of $6.4 billion for a nuclear power plant 25 
of 1605 MW(e) as discussed in Section 4.4.3.1 may not be the actual assessed value for 26 
property tax purposes.  However, for comparative purposes in the alternative sites analysis, the 27 
review team based its conclusions upon this construction cost estimate. 28 

In 2009, the assessed value of property owned by Detroit Edison in Monroe County was 29 
$821 million (Monroe County Finance Department 2009), approximately 13.3 percent of the total 30 
county taxable assessed value.  Consequently, with completion of the construction of Fermi 3, 31 
the total assessed property value in the county would be increased by about 100 percent.  The 32 
review team recognizes that this would be an upper boundary to the assessed value of the 33 
property and that a fee in lieu of agreement or other considerations may significantly reduce that 34 
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assessed value.  However, the review team believes that the property tax impact on Monroe 1 
County would be substantial and beneficial.  2 

The estimated annual property tax revenue in Table 5-13 is based on current millage rates and 3 
the full construction cost of Fermi 3.  Therefore, the information in Table 5-13 should be 4 
considered an upper boundary to the actual property taxes that would be paid by Detroit Edison 5 
for Fermi 3. 6 

Table 5-13.  Estimated  Annual Property Tax Revenue from Fermi 3 7 
Assessed Property Value Based on 2009 Millage Rates 8 

Jurisdiction Millage (2009) 

Total Estimated Annual 
Property Tax Revenue 

(in millions) 
Monroe County – operation 4.8 $30.7 
Monroe County – senior citizens 0.5 $3.2 
Monroe County Community 
College 

2.18 $14.0 

Monroe County Library 1.0 $6.4 
Monroe Intermediate School 
District 

4.75 $30.4 

Frenchtown Charter Township 6.8 $43.5 
Jefferson schools 18.5 $118.4 
State education tax 6.0 $38.4 
Resort Authority 2.8 $17.9 
Total millage 47.33 $302.9 

5.4.3.3 Summary of Economic Impacts 9 

Based on the information provided by Detroit Edison and the review team’s evaluation, the 10 
review team concludes that the impact of operation of Fermi 3 on the economy, including tax 11 
revenues, would be LARGE and beneficial in Monroe County and SMALL and beneficial 12 
elsewhere.  An estimated 270 new workers would relocate into the area, and 57 unemployed 13 
workers would be employed.  Tax revenue to local jurisdictions would accrue through personal 14 
income, sales, and property taxes and would have the largest benefit on the local jurisdictions 15 
within Monroe County.  16 

5.4.4 Infrastructure and Community Services 17 

Infrastructure and community services include traffic, recreation, housing, public services, and 18 
education.  Operation of Fermi 3 would affect the transportation network as the additional 19 
workforce uses the local roads to commute to and from work, and possibly additional truck 20 
deliveries are made to support operation of the plant.  These same commuters could also 21 
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potentially affect recreation in the area.  As the workforce in-migrates and settles in the region, 1 
there may be impacts on housing, education, and public sector services.  2 

5.4.4.1 Traffic 3 

Existing transportation routes would be affected by an increase in commuter traffic to and from 4 
the Fermi site associated with the operations workforce for Fermi 3. 5 

The interstate highways and local roadways described in Section 2.5.2.3 would be used by 6 
operations workers to commute to and from work.  Traffic associated with the operations 7 
workforce would be most concentrated on local roadways near the site, lessening as workers 8 
disperse in various directions on regional interconnecting roadways and highways.   9 

Traffic volumes associated with the Fermi site are shown in Table 5-14.  Operation of Fermi 3 10 
would result in a near doubling of the workforce at the Fermi site, with operations workers for 11 
both Fermi 2 and Fermi 3.  These workers would be divided into multiple shifts such that the 12 
plant would be staffed 24 hr per day, all days of the year.  However, peak traffic volumes would 13 
occur during the morning commute to the site (5:30 a.m. to 7:30 a.m.) and the afternoon 14 
commute from the site (2:30 p.m. to 5:30 p.m.) (Mannik and Smith Group, Inc.  2009).  15 

Table 5-14.  Actual (2009) and Projected (2020) Peak Traffic Volumes(a) – Fermi Site 16 

Workforce 
A.M. Peak 
(vehicles) 

P.M. Peak
(vehicles) 

Current Fermi 2 workforce (2009) 466 418 
Projected Fermi 3 workforce (2020) 441 396 
Total Fermi 2 and Fermi 3 workforce 907 814 
Outage workforce for Fermi 3 (2020) 732 436 
Total Fermi 3 outage workforce + Fermi 2 workforce  1198 854 
Source:  Mannik and Smith Group 2009 
(a) Traffic volumes based on an actual recorded rate at the Fermi site in 2009 of 0.49 peak hour vehicles 

per employee during the morning commute and 0.44 peak hour vehicles per employee during the 
afternoon commute. 

Detroit Edison conducted a traffic study to evaluate the effect of the operations workforce on the 17 
LOS of local roadways, incorporating a traffic projection growth rate for background traffic levels 18 
that was developed by SEMCOG in its traffic forecasting model.(a)  The analysis focused on 19 
seven local roadway intersections and three interstate (I-75) interchanges, which are listed 20 
below: 21 

• N. Dixie Highway and Stony Creek Road  22 

                                                 
(a) LOS is a designation of operational conditions on a roadway or intersection, ranging from A (best) to 

F (worst).  LOS categories as defined in the Highway Capacity Manual are listed on Table 2-40. 
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• N. Dixie Highway and Pointe Aux Peaux Road 1 

• N. Dixie Highway and Leroux Road  2 

• N. Dixie Highway and Enrico Fermi Drive  3 

• N. Dixie Highway and Post Road  4 

• Leroux Road and Toll Road  5 

• Enrico Fermi Road and Leroux Road  6 

• I-75 and N. Dixie Highway  7 

• I-75 and Nadeau Road  8 

• I-75 and Swan Creek Road/Newport Road  9 

The LOS analysis was conducted in accordance with the Transportation Research Board’s 10 
Highway Capacity Manual to evaluate the operational efficiency at each intersection and its 11 
approaching roadways(s).   12 

The traffic analysis indicates that unsatisfactory traffic conditions (LOS of E or F) would occur at 13 
several intersections during both the peak-hour morning and afternoon commutes of the 14 
operations workforce.  Some of these intersections are already operating under unsatisfactory 15 
conditions (see Tables 5-15 and 5-16) and were also determined to operate under 16 
unsatisfactory traffic conditions during the peak construction period (see Tables 4-12 and 4-13).  17 
These conditions could be alleviated primarily by roadway or traffic flow improvements, 18 
including signalization, lane use modification, and signal timing/phasing optimization, some of 19 
which may be incorporated during the construction period.  The Monroe County Road 20 
Commission (MCRC) and Michigan Department of Transportation (MDOT) will be responsible 21 
for reviewing and approving site plans because the plans affect area roadways during the site 22 
plan review and approval process for a building permit within Frenchtown Charter Township 23 
(Assenmacher 2011; Ramirez 2011).  At that time, these agencies may require that a traffic 24 
impact study in accordance with Traffic and Safety Note 607C, “Traffic Impact Studies” (MDOT 25 
2009) be conducted, and improvements to local roadways may focus on those roadways that 26 
are affected during both construction and operation.  Recommendations for improvements to 27 
the I-75 interchanges will require approval of MDOT.  All other roadway and intersection 28 
improvements will require the approval of MCRC.   29 

During Fermi 2 or Fermi 3 scheduled outages, unsatisfactory traffic conditions would be further 30 
exacerbated.  During scheduled outages, Detroit Edison hires contract labor to carry out fuel-31 
reloading activities, equipment maintenance, and other projects associated with the outage.  32 
Detroit Edison employs approximately 1200 to 1500 workers for 30 days during every outage, 33 
which occurs every 18 months for Fermi 2 and would occur every 24 months for Fermi 3.   34 
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Estimated traffic generated by the Fermi site during scheduled outages is shown in Table 5.4-7.  1 
However, these conditions would exist only for the length of the outage (approximately 30 days); 2 
they would not represent normal conditions.  Detroit Edison will not schedule an outage for 3 
Fermi 3 during the same time as an outage for Fermi 2. 4 

Overall, with the exception of a few intersections/interchanges, impacts on area roadways 5 
associated with the operations workforce for Fermi 3 would be minor, because the existing 6 
traffic volumes on local roadways in the vicinity of the Fermi site are generally below the 7 
capacity of the roads, and beyond the local roadways, the traffic associated with the operations 8 
workforce would be widely dispersed on a widely developed regional roadway network. 9 

During Fermi 3 outages an additional 1200–1500 workers would be commuting to the site, in 10 
addition to the 1627 operations workers (727 for Fermi 2 and 900 for Fermi 3), for a total of 11 
about 3127 workers on local roadways each day.  This number is similar to the maximum 12 
number of workers on local roadways during the peak employment period of construction 13 
(3627), which formed the basis of the review team’s MODERATE impact on traffic near the 14 
plant.  Therefore, the review team concludes from the information provided by Detroit Edison, 15 
interviews with local planners and officials, and the review team’s independent evaluation that 16 
the offsite impacts on road traffic from operation of Fermi 3 would be minor during normal 17 
operations and noticeable but not destabilizing during outages.  Detroit Edison has committed in 18 
the ER to working with MDOT and MCRC to determine possible mitigation measures closer to 19 
the time of operation (Detroit Edison 2011a). 20 

5.4.4.2 Recreation 21 

Recreational resources in Monroe, Wayne, and Lucas Counties may be affected by operations 22 
of Fermi 3.  Impacts may include increased user demand associated with the projected increase 23 
in population with the in-migrating workforce and their families, an impaired recreational 24 
experience associated with the views of the proposed 600-ft cooling tower and steam plume, or 25 
access delays associated with increased traffic from the operations workforce on local 26 
roadways. 27 

Impacts associated with the increased use of the recreational resources in the vicinity and 28 
region would be minimal.  Based on an operations workforce of 900 workers, an estimated 29 
270 workers are expected to relocate from outside the region, primarily to Monroe, Wayne, and 30 
Lucas Counties, as discussed in Section 5.4.2.  The projected increase in population in Monroe, 31 
Wayne, and Lucas Counties associated with in-migrating workers and their families is less than 32 
1 percent of the projected 2020 population for any of these counties and would not affect the 33 
availability and use of recreational resources in the area, especially considering that Wayne and 34 
Lucas Counties have experienced and are projected to continue to experience population 35 
losses through 2020.   36 
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Additional demand on recreational resources would occur during the scheduled outage periods 1 
that would occur every 24 months.  Workers who do not currently reside in the region would be 2 
housed in temporary, short-term accommodations for the duration of the scheduled outage 3 
period.  Detroit Edison identified the number of short-term accommodations within 50 mi of the 4 
City of Monroe.  These accommodations would be used by people using recreational areas and 5 
by other visitors/tourists to the region, and may also be used by a portion of the outage 6 
workforce over the 30 days during scheduled outage periods.  More than 375 establishments, 7 
including hotels and motels, bed and breakfasts, cabins and cottages, condominiums, historic 8 
inns, and recreational vehicle (RV) parks and campgrounds, are located within 50 mi of the City 9 
of Monroe.  With the large number of establishments and the expectations that only a portion of 10 
the outage workers would be from outside the region and that the need for housing would be 11 
short term, the review team expects that the availability and use of recreational 12 
accommodations for other visitors/tourists in the region would be minimally affected. 13 

Users of recreational resources in the immediate vicinity of the Fermi site may have a 14 
diminished recreational experience due to the view of the 600-ft cooling tower and a steam 15 
plume that would exist during operation of Fermi 3.  Several small beach communities are 16 
located along the Lake Erie shoreline within 5 mi of the Fermi site, including Estral Beach, Stony 17 
Point, Detroit Beach, and Woodland Beach.  Several public and private beaches are located 18 
along the Lake Erie shoreline in Monroe and Wayne Counties.  Many small marinas and docks 19 
also are located along the Lake Erie shoreline within the vicinity of the Fermi site.  The cooling 20 
tower would also be visible from Point Mouille State Game Area (3.1 mi to the northeast), 21 
Sterling State Park (4.8 mi to the south-southwest), and Lake Erie.  Although taller than the 22 
existing cooling towers, the new 600-ft cooling tower and associated steam plume would be 23 
consistent with the existing views of the Fermi site, and the review team determines there would 24 
be no discernible adverse impacts on recreational users from the operation of the Fermi 3 25 
cooling tower.  26 

People using recreational facilities near the site may experience traffic congestion on the roads 27 
during the morning and afternoon commutes of the operations workforce and during the 28 
scheduled outages.  However, measures to mitigate traffic delays at selected intersections and 29 
I-75 interchanges have been recommended following a traffic analysis of local roadways, which 30 
would alleviate impacts on users of recreational facilities as well as on members of the general 31 
public using local roadways.  Given the high capacity of local roadways and the limited times 32 
when Fermi 3-related traffic would compete for access, along with the presence of traffic-33 
mitigating measures implemented to facilitate building-related traffic during the construction 34 
phase, the review team expects that the accessibility of recreational accommodations for other 35 
visitors/tourists in the region would be minimally affected. 36 
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5.4.4.3 Housing 1 

As discussed in Section 2.5, the review team expects that approximately 70 percent of the 2 
operations workforce would be local workers who currently reside within approximately 50 mi of 3 
the Fermi site.  The majority of these workers would commute from their homes to the project 4 
site and would not be expected to affect the housing market.  The review team expects the 5 
remaining 30 percent of the operations workforce, or approximately 270 workers, to relocate into 6 
the region, primarily into Monroe, Wayne, and Lucas Counties, and to rent or purchase housing.  7 
The review team expects that the residential distribution of the in-migrating workforce will be 8 
similar to the residential distribution of the current Fermi 2 workforce.  Table 5-17 compares the 9 
available housing to the number of in-migrating operations workers. 10 

Table 5-17.  Impact on Housing Availability within Monroe, Wayne, and Lucas Counties 11 

 Monroe Wayne Lucas 
Workforce relocating from outside the region(a) 155 51 29 
Vacant housing units(b) 4944 149,601 23,105 
Estimated demand for housing as percentage of housing 
availability 

0.3 0.03 0.1 

(a)  Approximately 35 workers would choose to relocate elsewhere in the 50-mi region and would not be 
expected to affect housing availability because of the large metropolitan area from which housing could be 
selected. 

(b)  As of the 2008 Census estimate (USCB 2009b, c).

Given the relatively large size of the regional housing market, the increased demand for housing 12 
by relocating workers and their families would have no noticeable impact on the availability or 13 
price of housing.  As presented in Section 2.5, the U.S. Census Bureau (USCB) estimates that 14 
more than 1 million housing units were located in Monroe, Wayne, and Lucas Counties in 2008, 15 
of which more than 300,000 were rental units.  The vacancy rate within the three counties 16 
ranged from 1.8 percent to 6.4 percent for owner-occupied housing and from 5.6 percent to 17 
12.0 percent for rental units; approximately 178,000 housing units were vacant.  SEMCOG 18 
reported 68 mobile home parks and 15,835 mobile home sites in Wayne County, and 29 mobile 19 
home parks and 7452 mobile home sites in Monroe County (SEMCOG 2008), of which 20 
17.2 percent surveyed in Monroe County were vacant in 2006. 21 

Substandard housing units are being demolished by Wayne and Monroe County, and this has 22 
resulted in a net loss of housing units in Wayne County.  However, the review team has also 23 
considered that a large number of housing units are in foreclosure, population in the local area 24 
is declining, and additional housing units also are being approved for construction, and these 25 
factors have resulted in a net gain in housing units in Monroe County.  Despite the changes that 26 
are expected to occur in the housing market, the review team expects that the overall number of 27 
housing units will be more than sufficient to accommodate workers relocating from outside the 28 
local area. 29 
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Given the large supply of housing and the size of the Detroit and Toledo metropolitan areas 1 
relative to the 270 in-migrating families, the review team expects sufficient housing to be 2 
available for workers relocating to the area without affecting the housing supply or prices in the 3 
local area or stimulating new housing construction.   4 

Demand for short-term housing would occur during the scheduled outages that would occur 5 
every 24 months.  Workers who do not currently reside in the region would be housed in 6 
temporary, short-term accommodations for the duration of the scheduled outages.   7 

Detroit Edison identified the number of short-term accommodations within 50 mi of the City of 8 
Monroe.  These accommodations would be occupied by people using recreational areas and by 9 
other visitors/tourists to the region (as discussed above) and also by a portion of the outage 10 
workforce over the 30 days when scheduled outages occur.  More than 375 establishments, 11 
including hotels and motels, bed and breakfasts, cabins and cottages, condominiums, historic 12 
inns, and RV parks and campgrounds, are located within 50 mi of the City of Monroe.  With the 13 
large number of establishments and the expectation that only a portion of the outage workers 14 
would be from outside the region and that the need for housing would be short term, the 15 
availability of short-term accommodations would be minimally affected. 16 

The operation of Fermi 3 could affect housing values in the vicinity of the Fermi site.  Based on 17 
previous studies that have been done (Bezdek and Wendling 2006; Clark et al. 1997; and 18 
Farber 1998), and as discussed in Section 4.4.4.3, the review team determined that the impact 19 
on housing values from the operations of Fermi 3 would be minor. 20 

5.4.4.4 Public Services 21 

This section discusses the impacts on existing water supply and wastewater treatment and 22 
police, fire response, and health care services in Monroe, Wayne, and Lucas Counties.   23 

Water Supply and Wastewater Treatment Services 24 

The in-migrating operations workforce for Fermi 3 would increase the demand for water supply 25 
and wastewater treatment services within the communities where they choose to reside; the 26 
size of the total operations workforce would increase the demand for water supply and 27 
wastewater treatment services at the Fermi site. 28 

The review team expects that approximately 70 percent of the operations workforce would be 29 
local workers who currently reside within the 50-mi radius of the Fermi site.  The review team 30 
expects the majority of these workers would commute from their homes to Fermi 3 and would 31 
not relocate.  Therefore, the majority of workers are currently served by water supply and 32 
wastewater treatment services within the communities in which they reside.   33 
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The review expects the remaining 30 percent of the operations workforce, or approximately 1 
270 workers, to relocate with their families into the region, primarily Monroe, Wayne, and Lucas 2 
Counties.  These relocating workers would increase demand on water supply and wastewater 3 
treatment services within the communities in which they choose to reside.  4 

Given that 270 workers and their families would relocate from outside the area into a large 5 
housing market, the review team expects these workers would obtain housing within the existing 6 
housing market rather than stimulate new housing construction.  Therefore the in-migrating 7 
operations workers would not expand existing water supply or wastewater treatment services to 8 
new areas.  Potable water is available to the existing housing market through wells or municipal 9 
water supplies, as discussed in Section 2.5.2.6, and residents have access to municipal 10 
wastewater collection and treatment systems or have individually owned onsite wastewater 11 
disposal (septic) systems. 12 

The estimated demand for water supply and wastewater treatment services in Monroe, Wayne, 13 
and Lucas Counties is shown in Table 5-18. 14 

Table 5-18.  Estimated Increase in Demand for Water Supply and Wastewater Treatment 15 
Services in Monroe, Wayne, and Lucas Counties from In-Migrating Operations 16 
Workforce 17 

Factor Monroe Wayne Lucas 
Estimated increase in population(a) 403 133 75 
Estimated increase in residential daily water demand(b) 0.05 MGD 0.02 MGD 0.01 MGD 
Estimated increase in residential daily wastewater flow(c) 0.03 MGD 0.01 MGD 0.01 MGD 
(a)  Approximately 35 workers would choose to relocate elsewhere in the 50-mi region, which would result in a 

total increase of 91 persons in the population outside of Monroe, Wayne, and Lucas Counties.  An increase 
of 91 persons is not expected to affect water supply or wastewater treatment services, because the 
metropolitan area in which these persons would settle is large. 

(b) Average daily water use per person is estimated to be 135 gal per day, based on the planning criteria used 
by the Detroit Water and Sewerage Department (DWSD) in June 2004 (DWSD 2004). 

(c) Average daily wastewater flow per person is estimated to be 77 gal per day based on the planning criteria 
used by the DWSD in October 2003 (DWSD 2003). 

The increase in demand for water supply from in-migrating workers and their families is 18 
expected to have a minor impact on municipal water suppliers in the local area because the 19 
projected increase in population is small and the in-migrating population would be served by a 20 
number of municipalities and jurisdictions. 21 

In Monroe County, the largest municipal water supplier is the City of Monroe.  The treatment 22 
plant in the City of Monroe is designed to treat 18 MGD, and its average daily water demand is 23 
7.8 MGD (Monroe County Planning Department and Commission 2010).  Other municipal water 24 
suppliers in Monroe County may also provide water supply to the in-migrating population, 25 
including the Frenchtown Charter Township; the City of Milan, Michigan; the City of Toledo, 26 
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Ohio; and the Detroit Water and Sewerage Department (DWSD), which also serves portions of 1 
Monroe County.  Therefore, the estimated water demand of 0.05 MGD for the additional people 2 
choosing to reside in Monroe County would have a minor impact on water suppliers. 3 

Wayne County is serviced by DWSD, which has a treatment capacity of 1720 MGD.  The 4 
average daily water demand for DWSD is 622 MGD (Ellenwood 2010).  Therefore, the 5 
estimated water demand of 0.02 MGD for the additional people choosing to reside in Wayne 6 
County would have a minor impact on DWSD.  7 

The largest municipal water supplier in Lucas County is the City of Toledo, which also services 8 
the northeastern portion of the county, where workers are more likely to settle.  Its plant has a 9 
treatment capacity of 120 MGD, with an average daily demand of 73 MGD (Leffler 2010).  10 
Therefore, the estimated water demand of 0.01 MGD for the additional people choosing to 11 
reside in Lucas County is expected to have a minor impact on the municipal water suppliers in 12 
Lucas County.  13 

The review team expects the increase in demand for wastewater treatment to have a minor 14 
impact on wastewater treatment plants in the local area because of the number of jurisdictions 15 
providing wastewater collection and treatment services in the local area compares favorably to 16 
the size of the population increase associated with Fermi 3. 17 

In Monroe County, the largest wastewater treatment plant is operated by the City of Monroe.  It 18 
is designed to treat 24 MGD wastewater flows, and its average daily wastewater flow is 19 
15.9 MGD (MDEQ 2011).  In addition, wastewater treatment services are provided by a number 20 
of municipalities in Monroe County, including the townships of Bedford, Berlin, Ida and 21 
Raisinville; the cities of Milan, Petersburg, and Luna Pier; and the villages of Dundee, Carleton, 22 
and Maybee.  Therefore, the review team expects that the estimated wastewater treatment 23 
flows of 0.03 MGD for the additional people choosing to reside in Monroe County would have a 24 
minor impact on wastewater treatment capability. 25 

Wayne County is served by two large wastewater treatment facilities:  the DWSD, which has a 26 
treatment capacity of 930 MGD and treats an average wastewater flow of 727 MGD 27 
(Ellenwood 2010), and the Downriver Treatment Plant, which has a treatment capacity of 28 
125 MGD and treats an average wastewater flow of 52 MGD.  In addition, Gross Ile Township, 29 
City of Rockwood, and City of Trenton maintain wastewater treatment facilities.  Therefore, the 30 
estimated wastewater treatment flows of 0.01 MGD for the population choosing to reside in 31 
Wayne County would have a minor impact on wastewater treatment capability.  32 

The City of Toledo’s wastewater treatment plant is the largest in Lucas County.  The plant has a 33 
treatment capacity of 195 MGD, with an average daily demand of 71 MGD (McGibbeny 2010).  34 
Therefore, the estimated wastewater treatment flows of 0.01 MGD for the population choosing 35 
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to reside in Lucas County are expected to have a minor impact on wastewater treatment 1 
capability.  2 

The operations workforce would place additional demands on the municipal potable water 3 
supply to the Fermi site and on wastewater treatment services provided for the site.  Detroit 4 
Edison plans to connect to the City of Monroe Township municipal water system and to the City 5 
of Monroe’s wastewater treatment facility.   6 

Surface water withdrawn directly from Lake Erie would provide the water supply for cooling and 7 
other operational uses.  Wastewater from operation of the plant would be treated at an onsite 8 
wastewater treatment facility, and treated nonradiological wastewater would be discharged to 9 
Lake Erie.  Impacts associated with the surface water withdrawal and discharge are discussed 10 
in Section 5.2. 11 

For a full-time and contract workforce of 900 at Fermi 3, the potable water demand onsite would 12 
increase by an estimated 0.09 MGD, based on a standard institutional water consumption 13 
planning rate of 100 gal/person/day (Metcalf and Eddy, Inc. 1972).  During a scheduled outage, 14 
with a temporary workforce of 1200 to 1500, potable water demand onsite would increase by an 15 
estimated 0.12 to 0.15 MGD over the 30-day outage period.  The average daily and maximum 16 
daily water demands for Frenchtown Charter Township in 2005 were 2.1 MGD and 3.9 MGD, 17 
respectively.  The plant doubled its capacity from 4 MGD to 8 MGD in 2006, which is projected 18 
to be sufficient for a minimum of 20 years (Monroe County Planning Department and 19 
Commission 2010).  Therefore, the review team expects operation of Fermi 3 to have a minimal 20 
impact on the Frenchtown Township municipal water supply service.  21 

For a full-time and contract workforce of 900 at Fermi 3, the review team estimates the sanitary 22 
wastewater flow onsite would increase by 0.07 MGD, or 80 percent of the estimated water 23 
consumption (Metcalf and Eddy, Inc. 1972).  The City of Monroe’s wastewater treatment plant is 24 
designed to treat 24 MGD wastewater flows, and its average daily wastewater flow is 15.9 MGD 25 
(MDEQ 2011).  Therefore, the review team expects that operation of Fermi 3 would have a 26 
minimal impact on the wastewater treatment capabilities of the City of Monroe wastewater 27 
treatment plant. 28 

The review team concludes from the information provided by Detroit Edison, interviews with 29 
local planners and officials, and the review team’s independent evaluation that the operation of 30 
Fermi 3 would have minimal impacts on local water supply and wastewater treatment facilities.  31 

Police, Fire Response, and Health Care Services 32 

The operations workforce for Fermi 3 would increase the demand for police, fire response, and 33 
health care services within the communities where they reside and at the Fermi site. 34 
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The review team expects that approximately 70 percent of the operations workforce would be 1 
local workers who currently reside within an approximately 50-mi radius of the Fermi site.  The 2 
majority of these workers would commute from their homes to Fermi 3 and would not be 3 
expected to relocate, and thus are currently served by the police, fire response, and health care 4 
services within the communities in which they reside.  Although the commute from residence to 5 
place of work would change, demand for police, fire response, or health care services in any 6 
one jurisdiction associated with new commuting patterns cannot be estimated and would not be 7 
appreciably different from that of the baseline population served by any one jurisdiction.   8 

The review team expects that the remaining 30 percent of the operations workforce, or 9 
approximately 270 workers, would relocate into the region, primarily in Monroe, Wayne, and 10 
Lucas Counties.  These relocating workers would increase the demand on police, fire response, 11 
and health care services within the communities in which they chose to reside.  12 

As discussed in Section 5.4.2, the projected population increase associated with in-migrating 13 
workers, based on an average household size of 2.6 persons, is 702 persons.  Based on the 14 
existing distribution pattern of the Fermi 2 operational workforce, an estimated 403 persons 15 
would relocate to Monroe County; an estimated 133 persons would relocate to Wayne County; 16 
and an estimated 75 persons would relocate to Lucas County.  Approximately 91 persons would 17 
relocate elsewhere in the region.  As shown on Table 5-19, the projected increase in population 18 
would have no measurable effect on the ratio of police officers, firefighters, or health care 19 
workers per 1000 residents in Monroe, Wayne, or Lucas Counties.   20 

Fermi 3 operations may result in an increase in demand for police, fire response, or health care 21 
services onsite, especially in the event of workplace injury or accidents.  Police, fire response, 22 
and other emergency response personnel may encounter traffic congestion on local roadways 23 
when responding to calls during the commutes of the operations workforce (and temporarily, 24 
during the scheduled outages) to the site.  However, the area around the Fermi site is sparsely 25 
populated, and the review team does not expect that there would be a high demand for police, 26 
fire response, or other emergency response personnel.  In addition, measures to mitigate traffic 27 
delays at selected intersections and I-75 interchanges that are being considered would reduce 28 
the impacts on emergency responders as well as members of the general public using local 29 
roadways.  During the site plan review and approval process, Frenchtown Charter Township will 30 
require, as necessary, that the project be reviewed by MCRC and MDOT.  These agencies may 31 
require that a traffic impact study in accordance with Traffic and Safety Note 607C 32 
(MDOT 2009) be conducted, and improvements to local roadways would be considered by 33 
Detroit Edison at that time.   34 

Fire suppression equipment and a first aid station are available onsite, and Detroit Edison has 35 
existing agreements with local emergency response organizations (Detroit Edison 2011aa).  36 
Because of these offsite and onsite safety strategies, the review team expects the impact of 37 
operations on the demand for local emergency room service personnel would be minimal.  38 
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5.4.4.5 Education 1 

The in-migrating operations workforce for Fermi 3 would increase the demand for educational 2 
services. 3 

The review team expects that approximately 70 percent of the operations workforce would be 4 
local workers who currently reside within 50 mi of the Fermi site.  Therefore, most of the 5 
operations workers would commute from their homes to the project site and would not be 6 
expected to relocate or make any additional demands on educational services in Monroe, 7 
Wayne, and Lucas Counties.  8 

As described in Section 5.4.2, the review team expects 30 percent of the operations workforce, 9 
or approximately 270 workers, to relocate into the region, primarily Monroe, Wayne, and Lucas 10 
Counties.  If the in-migrating operations workforce relocates with families and settles in the 11 
same distribution pattern as the current Fermi 2 workforce, school enrollments would increase 12 
by an estimated 82 school-age children in Monroe County, 27 school-age children in Wayne 13 
County, and 15 school-age children in Lucas County (Table 5-19). 14 

During the 2008–2009 school year, enrollment in 9 public school districts in Monroe County was 15 
23,283, and enrollment in 35 public school districts was 276,862 in Wayne County.  During the 16 
same year, enrollment in 8 school districts in Lucas County was 57,263 (Table 5-20).  The 17 
review team determines that the impact of the projected increase in population associated with 18 
the operations workforce for Fermi 3 on local schools would be negligible because the 19 
households associated with the relocated workers would be dispersed in numerous public 20 
schools throughout these school districts, as well as among numerous private, parochial, 21 
charter, and alternative schools (Table 5-21).   22 

Table 5-20.  Estimated Number of School-Age Children Associated with In-Migrating 23 
Workforce for Fermi 3 Operations 24 

Factor Monroe Wayne Lucas 
Estimated number of operations workers in-migrating to county 155 51 29 
Estimated increase in population(a) 403 133 75 
Estimated increase in number of school-age children(b) 82 27 15 
(a) Based on 2.6 persons per household (USCB 2009a). 
(b) Based on the 2008 Census estimate for the country, which shows that 20.4 percent of the population is 

between the ages of 5 and 19 years (USCB 2009a).  
 25 
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Table 5-21.  Changes Associated with Fermi 3 Operations in Student/Teacher 1 
Ratio for School Districts in Monroe, Wayne, and Lucas Counties 2 

County 

Existing Conditions 
Conditions with In-Migrating 

Workers and Families 

Total  
Countywide 
Number of 
Teachers  

Total  
Countywide 

Student 
Enrollment  

Student/ 
Teacher 

Ratio 
throughout 

County  

Total 
Countywide 

Student 
Enrollment(a) 

Student/ 
Teacher 

Ratio 
throughout 

County  
Monroe  1254 23,283 18.6 23,995 18.8 
Wayne 15,853 276,862 17.5 292,552 17.8 
Lucas 3716 57,263 15.4 58,883 15.8 
Source:  U.S. Department of Education 2010 
(a) Population served includes the 2008–2009 countywide school enrollment plus the projected 

number of school-age children associated with in-migrating workers.  Normal population 
increases or decreases and any associated changes in the educational services provided are not 
considered here. 

5.4.4.6 Summary of Infrastructure and Community Services 3 

Based on information supplied by Detroit Edison, review team interviews conducted with and 4 
information solicited from public officials, and the review team evaluation of data concerning the 5 
current availability of services, the review team concludes that the impacts of Fermi 3 operations 6 
on regional infrastructure and community services, including recreation, housing, water and 7 
wastewater facilities, police, fire and medical facilities, and education, would be SMALL and 8 
mitigation would not be warranted (Peven 2010).  Although the traffic associated with the 9 
operations workforce would result in a SMALL impact on area roadways, the traffic associated 10 
with Fermi 3 outages would result in a MODERATE impact.  11 

5.4.5 Summary of Socioeconomic Impacts 12 

The review team has assessed the activities related to operation of Fermi 3 and the potential 13 
socioeconomic impacts in the region and local area.  Physical impacts on workers and the 14 
general public include those on noise levels, air quality, existing buildings, roads, and 15 
aesthetics.  The review team concludes that all physical impacts from operation of Fermi 3 16 
would be SMALL. 17 

On the basis of information supplied by Detroit Edison and the review team interviews 18 
conducted with public officials, the review team concludes that impacts from operation of 19 
Fermi 3 on the demographics of the entire 50-mi region would be beneficial and SMALL.  20 
Economic impacts, including impacts on tax revenues, would be beneficial and LARGE in 21 
Monroe County and beneficial and SMALL elsewhere.   22 
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Infrastructure and community services impacts span issues associated with traffic, recreation, 1 
housing, public services, and education.  Impacts from operation of Fermi 3 on recreation, 2 
housing, public services, and education would be SMALL.  Traffic-related impacts on local 3 
roadways near the Fermi site would be SMALL during normal operations and MODERATE 4 
during outages.  Impacts on traffic would be mitigated by implementation of roadway 5 
improvements either during the construction period or as recommended by MCRC or MDOT 6 
following a review of the site development plan. 7 

5.5 Environmental Justice Impacts 8 

Environmental justice refers to a Federal policy under which each Federal agency identifies and 9 
addresses disproportionately high and adverse human health or environmental effects of its 10 
programs, policies, and activities on minority or low-income populations of interest.  On 11 
August 24, 2004, the Commission issued its policy statement on the treatment of environmental 12 
justice matters in licensing actions (69 FR 52040).  Section 2.6 discusses the locations of 13 
minority or low-income populations of interest within 50 mi of the site. 14 

The review team evaluated whether minority or low-income populations of interest could 15 
experience disproportionately high and adverse impacts from operation of a new reactor at the 16 
proposed site.  To perform this assessment, the review team used the process described in 17 
Section 4.5.(a) 18 

5.5.1 Health Impacts 19 

The results of normal operation dose assessments (see Section 5.9) indicate that the maximum 20 
individual radiation dose was found to be insignificant, that is, well below the NRC and EPA 21 
regulatory guidelines in Appendix I of 10 CFR Part 50 and the regulatory standards of 22 
10 CFR Part 20. 23 

Section 5.9 further concludes that radiological health impacts on the operational staff and the 24 
public for the proposed Units 2 and 3 would be SMALL.  Section 5.8 of this EIS assesses the 25 
nonradiological health effects on the public from operation of the cooling system, noise 26 
generated by Fermi 3 operations, EMFs, and transporting of operations and outage workers.  In 27 
Section 5.8, the review team concludes that the potential impacts of nonradiological effects 28 
resulting from the operation of the proposed Fermi 3 would be SMALL.  The review team did not 29 
                                                 
(a)  During the preparation of this draft EIS, the results of the mandated U.S. decadal census for 2010 

were being released in topical and regional data sets. While the USCB has not issued all the data 
sets in final form, some of the preliminary information was considered by the review team.  While 
some of the final data sets were released for National scale information, most of the fine-scale 
information is still under review by the DOC and other Federal agencies.  The review team is not 
aware of information that appears to be inconsistent with the earlier information sets and those sets 
projected from the earlier census. 



Operational Impacts at the Proposed Site 

October 2011 5-85 Draft NUREG-2105 

identify evidence of unique characteristics or practices in minority or low-income population that 1 
may result in different radiological or nonradiological health impacts compared to the general 2 
population.  Therefore, there would be no disproportionately high and adverse impact on 3 
minority or low-income members of the operational staff or the general public as a result of 4 
operations. 5 

5.5.2 Physical and Environmental Impacts 6 

For the physical and environmental considerations described in Section 2.6.1, the review team 7 
determined through literature searches and consultations that (1) the impacts on the natural or 8 
physical environment would not be significant or result in any significant impacts on any 9 
population of interest; (2) there would be no disproportionately high and adverse impacts on 10 
minority or low-income populations of interest; and (3) the environmental effects would not occur 11 
on any minority or low-income populations that are already being affected by cumulative or 12 
multiple adverse exposures from environmental hazards.  Sections 5.5.2.1 through 5.5.2.4 13 
summarize the physical and environmental effects on the general population, and 14 
Section 5.5.2.5 provides an assessment of the potential for disproportionately high and adverse 15 
physical and environmental impacts on minority or low-income populations of interest. 16 

The review team determined that the physical and environmental impacts from operation of 17 
Fermi 3 would attenuate rapidly with distance, intervening foliage, and terrain.  There are four 18 
primary pathways in the environment:  soil, water, air, and noise.  The following four subsections 19 
discuss each of these pathways in greater detail.  20 

5.5.2.1 Soil 21 

The review team did not identify any pathway by which operations-related impacts on soils at 22 
the Fermi site would impose a disproportionately high and adverse impact on any population of 23 
interest.  The review team considers the risk of soil salinization from cooling towers to be low 24 
and limited to a distance less than the nearest population of interest.  Maintenance of the 25 
transmission lines would require some vehicular traffic in the transmission line corridor.  26 
However, impacts on soils along the transmission line corridors would be minimal and are not 27 
expected to affect any offsite communities.  The review team identified no other environmental 28 
pathways related to soils.   29 

5.5.2.2 Water 30 

Operation of Fermi 3 would affect the water quality in Swan Creek and Lake Erie and water use 31 
of Lake Erie.  Water quality impacts would result from increased stormwater runoff from the 32 
impervious surfaces of Fermi 3, thermal and chemical constituents in the cooling water 33 
discharges, and maintenance dredging of the intake canal.  As discussed in Sections 5.2 and 34 
5.3.2, operation of Fermi 3 would generate a small thermal plume from cooling water discharge 35 
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piping into Lake Erie.  Solutes in the effluent discharged would be diluted by the large water 1 
volume of the western basin of Lake Erie.  In addition, discharges would be required to comply 2 
with limits imposed by permits.  Consequently, the increase in temperature and concentration of 3 
these chemicals in Lake Erie would be negligible outside of the mixing zone of the discharge 4 
plume, and would have a negligible impact on aquatic biota or the general public (see 5 
Section 5.3.2.1).  The discharge would be in a restricted area that would not be used for 6 
recreational activities such as swimming, diving, and other water sports. 7 

Operation of Fermi 3 would require a withdrawal of approximately 34,000 gpm from Lake Erie, 8 
and approximately 17,000 gpm would be discharged to Lake Erie.  As discussed in Section 5.2, 9 
the consumptive losses of water during normal Fermi 3 plant operations would result in no 10 
measurable effect on other users.   11 

5.5.2.3 Air 12 

Air emissions sources associated with operation of Fermi 3 would include two SDGs, two ADGs, 13 
an auxiliary boiler, and two diesel-driven FPs.  These emissions sources would be small, would 14 
be used infrequently, and would be permitted for use by MDEQ.  The cooling tower would emit 15 
small amounts of particulate matter, which would be further minimized by drift eliminators.  16 
Emissions from worker vehicles, onsite support vehicles and heavy equipment, and vehicles 17 
used in delivery or materials and fuels would also occur (Detroit Edison 2011a).  However, 18 
emissions from these sources would be expected to minimally affect ambient air quality in offsite 19 
communities in the region.  Therefore, the review team determines there is no air-related 20 
pathway by which minority or low-income populations of interest could receive a 21 
disproportionately high and adverse impact. 22 

5.5.2.4 Noise 23 

Primary noise sources associated with operation of Fermi 3 would be transformers, the cooling 24 
towers, and transmission lines.  As noted in Section 5.8.2, noise from the transformers and 25 
cooling tower would be buffered by the distance of the plant from residences such that the 26 
ambient sound level should not increase appreciably.  Day-night noise levels from the Fermi 3 27 
cooling towers are anticipated to be less than 65 dBA at the nearest noise-sensitive receptor.  28 
Noise along the transmission lines would be very low, except possibly directly below the line on 29 
a quiet, humid day (Detroit Edison 2011a).Therefore, the review team determines there is no 30 
noise-related pathway by which minority or low-income populations of interest could receive a 31 
disproportionately high and adverse impact. 32 
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5.5.2.5 Summary of Physical and Environmental Impacts on Minority or Low-Income 1 
Populations 2 

The review team’s investigation and outreach did not reveal any unique characteristics or 3 
practices among minority or low-income populations that could result in physical or 4 
environmental impacts different from impacts on the general population.  5 

As discussed in Section 2.6, most of the census block groups classified as minority or low-6 
income lie to the north and south of the Fermi site, in Wayne and Lucas Counties, within and 7 
near Detroit and Toledo.  One census block group located approximately 8 mi from the Fermi 8 
site within Monroe County qualifies as both a minority and a low-income population of interest.  9 
This census block group would not be affected by any physical or environmental impact 10 
because of the distance of this area from the site.  No impacts would be expected on migrant 11 
farm workers if they were to be employed in transient farming activity near the Fermi site, and 12 
no subsistence activities are known to occur near the Fermi site.   13 

Based on information provided by Detroit Edison and the review team’s independent review, the 14 
review team finds no pathways from soil, water, air, and noise that would lead to 15 
disproportionately high and adverse impacts on minority or low-income populations of interest.  16 

5.5.3 Socioeconomic Impacts 17 

Socioeconomic impacts (discussed in Section 5.4) were reviewed to evaluate whether any 18 
operational activities could have a disproportionately high and adverse effect on minority or low-19 
income populations of interest.  With the exception of traffic, any adverse socioeconomic 20 
impacts associated with the operation of Fermi 3 are expected to be SMALL.  While there likely 21 
would be adverse MODERATE impacts on traffic during outages, these impacts are not 22 
expected to be disproportionately high for low-income and minority populations of interest.  23 

5.5.4 Subsistence and Special Conditions 24 

The NRC’s environmental justice evaluation methodology includes an assessment of 25 
populations of particular interest or unusual circumstances, such as minority communities 26 
exceptionally dependent on subsistence resources or identifiable in compact locations, such as 27 
Native American settlements. 28 

As discussed in Section 2.6.3, access to the Fermi site is restricted, which reduces any impact 29 
on plant-gathering, hunting, and fishing activities at the site.  Detroit Edison and the review team 30 
interviewed community leaders in Monroe County with regard to subsistence practices, and no 31 
such practices were identified in the vicinity of the Fermi site.  There is no documented 32 
subsistence fishing in Lake Erie, Swan Creek, or Stony Creek, and no documented subsistence 33 
plant-gathering or hunting in the vicinity of the Fermi site.  The review team determines there 34 
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are no operational activities that would have a disproportionately high and adverse impact on 1 
minority or low-income populations of interest related to subsistence activities.   2 

5.5.5 Summary of Environmental Justice Impacts 3 

The review team has evaluated the proposed Fermi 3 operational activities and the potential 4 
environmental justice impacts in the vicinity and region.  The review team determines there are 5 
no environmental pathways by which the identified minority or low-income populations in the 6 
50-mi region would be likely to experience disproportionately high and adverse human health, 7 
environmental, physical, or socioeconomic effects as a result of operation of Fermi 3; therefore, 8 
environmental justice impacts would be SMALL.   9 

5.6 Historic and Cultural Resource Impacts from Operation 10 

The National Environmental Policy Act of 1969 as amended (NEPA) requires Federal agencies 11 
to take into account the potential effects of their undertakings on the cultural environment, which 12 
includes archaeological sites, historic buildings, and traditional places important to local 13 
populations.  The National Historic Preservation Act of 1966 as amended (NHPA) also requires 14 
Federal agencies to consider impacts on those resources if they are eligible for listing on the 15 
National Register of Historic Places (NRHP) (such resources are referred to as “Historic 16 
Properties” in NHPA).  As outlined in 36 CFR 800.8, “Coordination with the National 17 
Environmental Policy Act of 1969,” the NRC is coordinating compliance with Section 106 of the 18 
NHPA in meeting the requirements of NEPA.  For specific historic and cultural resources on the 19 
Fermi site, see Section 2.7. 20 

Operating a new nuclear unit can affect either known or undiscovered cultural resources and/or 21 
historic properties.  In accordance with the provisions of NHPA and NEPA, the NRC and the 22 
USACE are required to make a reasonable and good faith effort to identify historic properties in 23 
the area of potential effects (APE) and permit area, respectively, and, if historic properties are 24 
present, determine whether significant impacts are likely to occur.  Identification of historic 25 
properties is to occur in consultation with the State Historic Preservation Officer (SHPO), 26 
American Indian Tribes, interested parties, and the public.  If significant impacts are possible, 27 
then efforts should be made to mitigate them.  As part of the NEPA/NHPA integration, even if no 28 
historic properties (i.e., places listed or eligible for listing on the NRHP) are present or affected, 29 
the NRC and the USACE are still required to notify the SHPO before proceeding.  If it is 30 
determined that historic properties are present, the NRC and the USACE are required to assess 31 
and resolve adverse effects of their respective authorized activities for the undertaking. 32 

During the operation of Fermi 3, the cooling tower vapor plume would be visible within the visual 33 
setting of the other 21 architectural resources that have been determined or recommended 34 
eligible for listing in the NRHP.  The existing visual setting of these properties, which are all 35 



Operational Impacts at the Proposed Site 

October 2011 5-89 Draft NUREG-2105 

located offsite but within the indirect APE, currently includes existing vapor plumes from the 1 
active Fermi 2 power plant facilities on the Fermi property and from the active Monroe County 2 
coal-fired power plant to the south along the Lake Erie shoreline.  Therefore, the Fermi 3 cooling 3 
tower plume would be consistent with the existing visual settings and views from these 4 
21 architectural resources, and there would be no new significant visual impacts that would 5 
affect their NRHP eligibility determination or recommendations for their eligibility 6 
(Demeter et al. 2008).  As such, indirect visual impacts resulting from operating Fermi 3 would 7 
be consistent with, and would not result in significant changes to, offsite historic properties 8 
within the indirect APE. 9 

For the purposes of NHPA Section 106 consultation (36 CFR 800.8), based on (1) the 10 
measures that Detroit Edison would take to avoid or limit adverse impacts on significant cultural 11 
resources, (2) the review team’s cultural resource analysis and consultation, and (3) Detroit 12 
Edison’s commitment to follow its procedures should ground-disturbing activities discover 13 
cultural and historic resources, the review team concludes with a finding of no historic properties 14 
affected by operation.  Section 4.6 concludes with a finding of historic properties affected from 15 
construction activities. 16 

For the purposes of the review team’s NEPA analysis of the operation of Fermi 3, based on 17 
information provided by Detroit Edison and the review team’s independent evaluation, the 18 
review team concludes that the impacts of Fermi 3 operation on historic and cultural resources 19 
within the Fermi 3 APE would be SMALL, because indirect visual impacts resulting from 20 
operating Fermi 3 would be consistent with, and would not result in significant changes to, 21 
offsite historic properties within the indirect APE. 22 

The review team has considered impacts related to operation of the proposed transmission 23 
lines.  Detroit Edison has indicated that operation of the transmission lines would be the 24 
responsibility of ITCTransmission, an intrastate transmission company.  As such, any further 25 
investigations to identify the presence of cultural and historic resources and to evaluate the 26 
NRHP eligibility of such resources would be the responsibility of ITCTransmission, which would 27 
conduct such investigations in accordance with applicable regulatory and industry standards to 28 
assess impacts of operation (Detroit Edison 2011a). 29 

According to 10 CFR 50.10(a)(2)(vii), transmission lines are not included in NRC’s definition of 30 
construction and are not an NRC-authorized activity.  Therefore, the NRC considers the offsite 31 
proposed transmission lines to be outside the NRC’s APE and therefore not part of the NRC’s 32 
consultation. 33 

For the purposes of the review team’s NEPA analysis, based on the review team’s cultural 34 
resources analysis, operational impacts associated with proposed transmission lines are likely 35 
to be limited to maintenance of transmission lines, corridors, and access roads, and are not 36 
likely to result in new significant impacts on cultural resources or historic properties, once the 37 
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transmission lines have been built.  Impacts from operating the proposed transmission lines 1 
would be SMALL if there are no new significant alterations to the cultural environment.  If these 2 
operating activities result in significant alterations to the cultural environment, the impacts could 3 
be greater. 4 

5.7  Meteorological and Air Quality Impacts  5 

The primary impacts of operation of the proposed Fermi 3 on local meteorology and air quality 6 
would be from releases to the environment of heat and moisture from the primary cooling 7 
system, operation of auxiliary equipment (e.g., generators and a boiler), and mobile emissions 8 
(e.g., worker vehicles) (Detroit Edison 2011a).  The potential impacts of releases from operation 9 
of the cooling system are discussed in Section 5.7.1.  Section 5.7.2 discusses potential air 10 
quality impacts from nonradioactive effluent releases from Fermi 3, and Section 5.7.3 discusses 11 
the potential air quality impacts associated with transmission lines during plant operation. 12 

5.7.1 Cooling System Impacts 13 

The proposed cooling system for Fermi 3 is a NDCT.  The proposed NDCT removes excess 14 
heat by evaporating water.  Upon exiting the tower, water vapor would mix with the surrounding 15 
air, and this process would generally lead to condensation and formation of a visible plume, 16 
which would have aesthetic impacts.  Other meteorological and atmospheric impacts include 17 
fogging, icing, drift deposition from dissolved salts and chemicals found in the cooling water, 18 
cloud formation, plume shadowing, additional precipitation, and increased humidity.  In addition, 19 
plumes from the NDCT could interact cumulatively with emissions from other sources and the 20 
Fermi 2 cooling towers.  Two four-cell mechanical draft cooling towers (MDCTs) will be used to 21 
dissipate heat from the Plant Service Water System usually during plant shutdown (Detroit 22 
Edison 2011a).  The heat dissipated by the MDCTs is orders of magnitude less than that 23 
dissipated by the NDCT, and its impacts are bounded by the impacts of the NDCT and are not 24 
discussed further. 25 

The Electric Power Research Institute’s SACTI (Seasonal/Annual Cooling Tower Impact) 26 
prediction computer code was used by Detroit Edison to estimate impacts associated with 27 
operating the NDCT.  Site-specific, tower-specific, and circulating water-specific engineering 28 
data were used as input to the SACTI model.  Five years (2003–2007) of onsite meteorological 29 
data combined with meteorological data from the Detroit Metropolitan Airport and mixing height 30 
data from White Lake, Michigan, were used (Detroit Edison 2011a).  The NDCT was simulated 31 
by using a height of 600 ft and a top exit diameter of 292 ft. 32 

5.7.1.1  Visible Plumes 33 

Results from the SACTI analysis, as reported in the ER (Detroit Edison 2011a), indicated that, 34 
on average, the longest plumes would occur in the winter and the shortest in the summer.  The 35 
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model predicts an average plume length of about 1.5 mi in the winter and 0.24 mi in the 1 
summer.  On an annual basis, SACTI predicts the plume lengths from the NDCT will be less 2 
than 3281 ft about half the time.  For comparison, the nearest plant boundary is 2766 ft from the 3 
NDCT.  The highest probability of a visible plume at the distance of the nearest plant boundary 4 
is 7.33 percent in any particular direction.  The frequency of occurrence of long cooling tower 5 
plumes from the NDCT in a given direction is expected to be low and does not warrant 6 
mitigation.   7 

Ground-level fogging occurs when a visible plume from a cooling tower contacts the ground.  As 8 
noted in the ER (Detroit Edison 2011a), the SACTI model, based on studies of actual NDCTs, 9 
assumes that the occurrence of fogging is an insignificant event due to the height of the NDCTs 10 
and does not estimate their occurrence.  However, meteorological conditions favoring natural 11 
fogs also favor cooling tower fogging.  Natural fogging in the Fermi region occurs about 18 days 12 
per year on average (NCDC 2010).  Any plume-induced event would thus be infrequent and 13 
likely to occur concurrently with a natural fog.  Thus, the impacts of plume-induced fogging from 14 
the NDCT are expected to be negligible and would not warrant mitigation.   15 

5.7.1.2  Icing 16 

Icing may occur when the cooling tower plume comes in contact with the ground (i.e., fogging 17 
occurs) at below-freezing temperatures.  There are about 130 days per year with a minimum 18 
temperature at or below freezing in the area (NCDC 2010).  Icing would thus be less frequent 19 
than fogging because about one-third of fogging occurs in nonfreezing months.  Thus, the 20 
impacts of plume-induced icing from the NDCT are expected to be negligible and would not 21 
warrant mitigation.   22 

5.7.1.3  Drift Deposition 23 

The NDCT would use drift eliminators to minimize the loss of cooling water from the tower via 24 
drift, but some droplets would still escape from the tower along with the moving airstream and 25 
would be deposited on the ground.  Cooling water is also treated prior to discharge to reduce 26 
salt concentration.  The SACTI model predicted maximum deposition rates of 0.0001 kg/ha/mo 27 
annually between 13,779 and 30,840 ft and 0.0002 kg/ha/mo during the winter between 28 
14,436 and 30,840 ft east-northeast of the NDCT (Detroit Edison 2011a).  These maximum 29 
impacts are well below the levels considered acceptable in NUREG-1555 (NRC 2000a) 30 
(i.e., deposition of salt drift at rates of 1 to 2 kg/ha/mo), which are generally not damaging to 31 
plants.  Thus, the impacts of salt deposition on vegetation are expected to be negligible, and no 32 
further mitigation is warranted. 33 
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5.7.1.4  Cloud Formation and Plume Shadowing 1 

Cloud formation due to NDCTs has been observed is several power plants (Detroit Edison 2 
2011a).  Plume shadowing from cloud development or from the cooling tower plume itself is 3 
predicted by the SACTI model by calculating the average number of hours the visible plume 4 
would shadow the ground.  Maximum shadowing would occur 656 ft north of the NDCT for an 5 
average of 348 hr per year.  Beyond the nearest property boundary, the average hours of plume 6 
shadowing would be about 92 hr per year, 2.1 percent of the annual daylight hours, which would 7 
be insignificant in terms of effects on agricultural production.  Thus, the impacts of plume 8 
shadowing are expected to be minimal and would not require mitigation.   9 

5.7.1.5  Additional Precipitation 10 

Occasional light drizzle and snow have been observed within a few hundred meters of cooling 11 
towers.  These events are localized and should have no effect beyond the plant boundaries 12 
(Detroit Edison 2011a).  The SACTI model assesses additional precipitation as water 13 
deposition.  The SACTI model predicted maximum water deposition of 5.9 kg/km2/mo between 14 
15,000 ft and 31,000 ft east-northeast of the Fermi 3 NDCT with an average deposition of 15 
2.2 kg/km2/mo] within the 31,000-ft distance (considering all wind directions of plume travel).  16 
This maximum deposition is about 0.0001 percent of the average driest monthly rainfall and at 17 
most 0.000003 hundredths of an inch of additional ice accumulation in the Fermi area.   18 

Meteorological conditions conducive to induced snowfall can occur at the Fermi site.  Observed 19 
snowfall accumulations associated with operating cooling towers have been less than 1 in. of 20 
very light, fluffy snow and have been only a small fraction of the snowfalls (about 44 in.) typical 21 
for the area (NCDC 2010).  Thus, impacts of additional precipitation from the Fermi 3 NDCT are 22 
expected to be minimal and would not require mitigation.   23 

5.7.1.6  Humidity Increases 24 

Both the absolute and relative humidity aloft would increase in the vicinity of the NDCT vapor 25 
plume, as shown by the presence of a visible plume predicted by the SACTI model (Detroit 26 
Edison 2011a).  However, ground-level increases in absolute humidity would be smaller.  27 
Increases in relative humidity could be larger in colder weather due to relatively low moisture-28 
bearing capacities of cold air.  Any increases in humidity should be localized and short-lived as 29 
the plume disperses and mixes with the far larger volume of surrounding air.  Thus, increases in 30 
ground-level humidity are expected to be minimal and would not warrant mitigation.   31 

5.7.1.7  Interaction with Other Pollutant Sources 32 

The existing Fermi 2 NDCTs are located about 0.58 and 0.73 mi northeast of the planned 33 
location of the Fermi 3 NDCT (Detroit Edison 2011a).  The plumes would usually travel in 34 
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parallel, rather than in intersecting directions.  Potential cumulative interaction of existing and 1 
new cooling tower plumes is expected to be insignificant, given the large separation distance 2 
and the fact that the plumes would travel along nonintersecting paths most of the time.   3 

Existing combustion sources such as diesel generators and boilers currently operate 4 
infrequently at the Fermi site (not typically during normal plant operations); combustion sources 5 
that would be associated with Fermi 3 would similarly operate for limited periods.  With the 6 
exception of particulates, these combustion sources emit pollutants (such as nitrogen oxides 7 
[NOx], sulfur dioxide [SO2], and carbon monoxide [CO]) that are different from those produced 8 
by cooling towers (i.e., small amounts of particulate matter as drift).  Interaction among 9 
pollutants emitted from these sources and the cooling tower plumes would be intermittent and 10 
would not have a significant impact on air quality.  Based on the above considerations and the 11 
assumption that cooling towers associated with Fermi 3 would be similar to existing cooling 12 
towers used at other nuclear sites, the review team concludes that the cooling tower impacts on 13 
air quality would be minimal and additional mitigation of air quality impacts would not be 14 
warranted.   15 

5.7.1.8  Summary of Cooling System Impacts 16 

On the basis of the analysis presented by Detroit Edison in the ER and the review team’s 17 
independent evaluation of that analysis, the review team concludes that atmospheric impacts of 18 
cooling tower operation would be minor and that no further mitigation is warranted. 19 

5.7.2  Air Quality Impacts 20 

Section 2.9 describes the meteorological characteristics and air quality of the Fermi site.  21 
Sources of air emissions (Detroit Edison 2011a) include stationary combustion sources (two 22 
SDGs, two ADGs, two diesel-driven FPs, and an auxiliary boiler), cooling towers (an NDCT and 23 
two MDCTs), and mobile sources (worker vehicles, onsite heavy equipment and support 24 
vehicles, and delivery of materials and disposal of wastes).  Stationary combustion sources 25 
would operate only for limited periods, often for periodic maintenance testing.  The NDCT would 26 
operate for the entire year, while the two four-cell MDCTs would operate during limited 27 
operating scenarios and during shutdown.   28 

5.7.2.1  Criteria Pollutants 29 

Air pollutants emitted from stationary combustion sources (e.g., particulates, sulphur oxides, 30 
carbon monoxide, hydrocarbons, and nitrogen oxides) and from cooling towers (particulates as 31 
drift) associated with Fermi 3 operations would be permitted in accordance with MDEQ and 32 
Federal regulatory requirements.  Shown in Table 5-22 are Detroit Edison’s estimated annual 33 
emissions for stationary combustion sources during operation of Fermi 3, which are based on 34 
the anticipated number of units, power rating, and hours of operation:  48 hr per year for two  35 
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Table 5-22.  Estimated Annual Emissions of PM2.5, NOx, VOC, SO2, and CO2 1 
Associated with Operation of Fermi 3 2 

 Annual Emissions (tons/yr) 
Source Category PM2.5 NOx VOC SO2 CO2 

Stationary combustion sources(a) 0.85 9.91 0.94 0.11 7734 
NDCT(b) 6.63 NA(c) NA NA NA 
MDCT(b) 1.84 NA NA NA NA 
Worker vehicles(d) 0.18 5.63 6.47 0.13 14,419 
Onsite heavy equipment and support vehicles 0.01 0.19 0.17 0.00(e) 228 
Delivery of materials and disposal of wastes(g) 0.00 0.18 0.03 0.00 32 
Total 9.51 15.9 7.61 0.24 22,413 
Source:  Detroit Edison 2011a, c 
(a) Includes emissions from two SDGs, two ADGs, two diesel-driven FPs, and an auxiliary boiler. 
(b) It is conservatively assumed that the NDCT and one of the two MDCTs would continuously operate 

for the entire year at the maximum water flow rate.  Typically, the two MDCTs would operate during 
plant shutdown conditions only, which normally last one month. 

(c) NA = Not applicable. 
(d) It is assumed that operation workers would travel through the nonattainment/maintenance area to 

and from the Fermi site with a roundtrip distance of 39.3 mi. 
(e) 0.00 denotes less than 0.005. 
(g) It is assumed that delivery trucks would travel from the Fermi site to the farthest point within the 

nonattainment/maintenance area with a roundtrip distance of 184 mi. 

SDGs and two diesel-driven FPs; 8 hr per year for two ADGs; and 720 hr per year for an 3 
auxiliary boiler.  In addition, PM2.5 emissions for cooling towers were estimated based on 4 
continuous operation for the entire year at the maximum water flow rate. 5 

Monroe County has been designated nonattainment for PM2.5 (particulate matter with an 6 
aerodynamic diameter of less than or equal to 2.5 micrometers) and maintenance for 8-hr ozone 7 
(EPA 2010a).  In July 2011, the MDEQ submitted a request asking the EPA to redesignate 8 
southeast Michigan as being in attainment with the PM2.5 NAAQS (MDEQ 2011).  This request 9 
is based, in part, on air quality monitoring data collected in the 2007-2010 period showing all 10 
seven counties in southeast Michigan in attainment for the PM2.5 NAAQS.  If this request is 11 
eventually approved, Monroe County would then become a maintenance area for PM2.5.  In 12 
either case, facility operations for Fermi 3 are subject to conformity analysis.  Thus, Detroit 13 
Edison provided estimates for project-related direct and precursor emissions of PM2.5 and ozone 14 
(PM2.5, NOx, volatile organic carbon [VOC], and SO2).  PM10 (particulate matter with an 15 
aerodynamic diameter of less than or equal to 10 micrometers) emissions from operation were 16 
not estimated to determine the applicability of conformity requirements for operations because 17 
the area is designated as an attainment area for PM10. 18 

Table 5-22 presents Detroit Edison’s estimated annual emissions associated with operations of 19 
Fermi 3.  Annual emissions from operation of Fermi 3 would be up to about 0.15 percent 20 
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(for PM2.5) of total emissions in Monroe County and up to 0.03 percent (for PM2.5) of total 1 
emissions in all neighboring counties that are currently designated as PM2.5 nonattainment or as 2 
an ozone maintenance area (EPA 2010b).   3 

All the estimated annual emissions shown in Table 5-22 are well below the 100 tons/yr 4 
conformity determination thresholds for direct and precursor emissions for PM2.5 and ozone.  5 
Therefore, a general conformity determination is unlikely to be needed for facility operations of 6 
the Fermi 3 based on Detroit Edison’s emissions estimate. 7 

New or modified sources of air pollution are considered to be a major source and need to 8 
undergo a new source review (NSR) before construction if they emit or have the potential to 9 
emit (PTE)(a) 100 tons/yr or more of any criteria air pollutant.  The review team has estimated 10 
the Fermi 3 PTE for NOx to be about 116 tons/yr (EPA 1995; MDEQ 2005), which exceeds the 11 
major source threshold.  To avoid being a major source, Fermi 2 and Fermi 3 would need to 12 
limit their combined PTE to be eligible as a “synthetic minor” (or “opt-out”) source.(b)  Fermi 2 13 
has a synthetic minor permit with a NOx limit of 89.4 tons/yr based on a 12-month rolling time 14 
period, a limit that is met by monitoring monthly fuel usage and calculating the associated NOx 15 
emissions.  Detroit Edison has not initiated an application to the Air Quality Division of MDEQ 16 
for a Permit to Install for the proposed Fermi 3. 17 

The SDGs, ADGs, and FPs would be required to comply with the requirements of the “National 18 
Emission Standards for Hazardous Air Pollutants” given in 40 CFR 63.6603 and 63.6604.  19 
These regulations specify emission limits and, for nonemergency diesels, performance tests, 20 
limitations on fuel sulphur content, and operating limitations.  In addition, depending on when 21 
the engines are built and installed, there may be additional requirements under the “Standards 22 
of Performance for Stationary Compression Ignition Internal Combustion Engines” (40 CFR 23 
Part 60, Subpart IIII).  These Federal requirements would be administered by the State and 24 
included in the Permit to Install.  No open burning would occur during operations. 25 

                                                 
(a) PTE is defined as the maximum capacity of a stationary source to emit a pollutant under its physical 

and operation design.  Typically, PTE is the maximum amount of air pollutants that the facility could 
emit if it continuously operates 24 hr/day and 365 days/yr at its full design capacity with air pollution 
control equipment being turned off (but only if the operation of the device is required by a legally 
enforceable permit condition, rule, or compliance/enforcement document) (MDEQ 2005).  To estimate 
PTE in this analysis, it is assumed that SDGs, ADGs, and diesel-driven FPs would operate 500 hr/yr 
each and an auxiliary boiler would operate 8760 hr/yr (EPA 1995; MDEQ 2005). 

(b) A synthetic minor source is a facility that can operate as a major source, but for which the applicant is 
voluntarily requesting a Federally enforceable limit on one or more parameters (e.g., throughput or 
operating time) such that the PTE of the facility remains below major source thresholds.  The legally 
enforceable permit conditions should contain a monitoring/recordkeeping requirement that can be 
used to demonstrate compliance with the permit. 
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Given the small size and infrequent operation of combustion equipment, their impact on offsite 1 
air quality is expected to be minimal.  The NDCT, which emits particulate matter only as drift, 2 
would be equipped with drift eliminators to limit drift to 0.001 percent or less of total water flow.  3 
The tabulated PM2.5 emissions from the NDCT and MDCTs would account for about 89 percent 4 
of total emissions from Fermi 3 operations, but potential particulate matter (PM) impacts at the 5 
ground level outside the Fermi property would be minimal due to the tall height of the tower, 6 
which allows for good dispersion of the drift.   7 

There are no mandatory Class I Federal areas where visibility is an important value within a 8 
275-mi radius of the Fermi 3 site.  Considering the distance to the Class I areas and the minor 9 
nature of air emissions from the Fermi 3 site, there is little likelihood that activities at the Fermi 3 10 
site could adversely affect air quality and air quality-related values (e.g., visibility or acid 11 
deposition) in any of the Class I areas. 12 

Given the significant distance between the operations area and offsite sensitive receptors, no 13 
offsite impacts from fugitive dust are expected during operation (Detroit Edison 2011a).  14 
However, Detroit Edison notes that watering, reseeding, or paving of areas used for 15 
construction could be used if fugitive dust problems develop.  Commitments to using these 16 
measures are expected to be included in the application for the Permit to Install submitted to 17 
MDEQ. 18 

Based on the information provided by Detroit Edison and the review team’s independent 19 
evaluation, the review team concludes that the air quality impacts of criteria pollutants would not 20 
be noticeable and additional mitigation would not be warranted, given Detroit Edison’s 21 
commitment to manage and mitigate emissions in accordance with applicable regulations.   22 

5.7.2.2  Greenhouse Gases 23 

The operation of a nuclear power plant involves emissions of some greenhouse gases (GHG), 24 
primarily CO2.  Table 5-22 shows Detroit Edison’s site-specific estimates of 22,413 tons/yr of 25 
CO2 during operations of Fermi 3, about 7734 tons/yr from combustion sources and 26 
14,679 tons/yr from mobile sources (Detroit Edison 2011a, c).  This amounts to about 27 
0.008 percent of the total projected GHG emissions in Michigan during 2010 at 28 
253,800,000 metric tons of gross(a) CO2 equivalent (CO2e)(b) in 2010 (CCS 2008).  This also 29 
equates to about 0.0004 percent of total CO2 emissions in the United States during 2009, at 30 
5.5 billion metric tons (EPA 2011).  Workforce transportation accounts for about 64 percent of 31 

                                                 
(a) Excluding GHG emissions removed due to forestry and other land uses and excluding GHG 

emissions associated with exported electricity. 

(b) A measure to compare the emissions from various GHGs on the basis of their global warming 
potential (GWP), defined as the ratio of heat trapped by 1 unit mass of the GHG to that of 1 unit mass 
of CO2 over a specific time period. 
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the total CO2 emissions shown in Table 5-22.  Measures to mitigate transportation impacts, 1 
such as encouraging car pooling, would reduce CO2 emissions.   2 

Another estimate of the relative size of the Fermi 3 operation emissions can be made based on 3 
the information in Appendix L, which provides the review team’s estimate of emissions for a 4 
generic 1000-MW(e) nuclear power plant.  Plant operations and operation workforce emissions 5 
for the generic 1000-MW(e) nuclear power plant totaled about 353,000 tons (320,000 metric 6 
tons) over 40 years, or about 8800 tons/yr.  The NRC staff used a scaling factor of 1.535 to 7 
adjust the differences in power generation capacity [1000 MW(e) versus 1535 MW(e)] between 8 
the reference plant and Fermi 3.  Scaled plant operations and operations workforce emission 9 
estimates equate to about 13,500 tons/yr  for Fermi 3.  This also amounts to a small percentage 10 
of projected GHG emissions for Michigan and the United States. 11 

Based on the small amount of Fermi 3 CO2 emissions compared to the total Michigan and 12 
United States GHG emissions, the review team concludes that the atmospheric impacts of GHG 13 
emissions from plant operations would not be noticeable and additional mitigation would not be 14 
warranted. 15 

EPA promulgated the Prevention of Significant Deterioration (PSD) requirements and Title V 16 
GHG Tailoring Rule on June 3, 2010 (75 FR 31514).  This rule states that, among other items, 17 
new and existing sources not already subject to a Title V permit, or that have the potential to 18 
emit at least 100,000 tons/yr (or 75,000 tons/yr for modifications at existing facilities) CO2e, will 19 
become subject to the PSD and Title V requirements effective July 1, 2011.  The rule also states 20 
that sources with emissions (PTE) below 50,000 tons/yr CO2e will not be subject to PSD or 21 
Title V permitting before April 30, 2016.  Note that using the emission factors presented in ER 22 
Section 3.6.3.1 and assuming the SDGs, ADGs, and FPs operate 500 hr/yr each and the 23 
auxiliary boiler operates 8760 hr/yr, a combined CO2 PTE of about 92,900 tons/yr was 24 
estimated.  However, as discussed in Section 5.7.2.1, Fermi 3 could be exempted from GHG-25 
related PSD or a Title V permit if it is eligible and chooses to be considered a “synthetic minor” 26 
source, which could significantly reduce the PTE emissions. 27 

5.7.2.3 Summary of Air Quality Impacts 28 

The review team has considered the timing and magnitude of atmospheric releases related to 29 
operation of Fermi 3, the existing air quality at the Fermi site, the distance to the closest Class I 30 
area, and the Detroit Edison commitment to manage and mitigate emissions in accordance with 31 
applicable regulations.  On these bases, the review team concludes that the air quality impacts 32 
of operation of Fermi 3 would not be noticeable.  Based on its assessment of the carbon 33 
footprint of plant operations, the review team concludes that the atmospheric impacts of GHGs 34 
from plant operations would not be noticeable. 35 
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5.7.3  Transmission Line Impacts  1 

Impacts of existing transmission lines on air quality are addressed in the GEIS (NRC 1996).  2 
Small amounts of ozone and even smaller amounts of oxides of nitrogen are produced by 3 
transmission lines.  The production of these gases was found to be insignificant for 745-kV 4 
transmission lines (the largest lines in operation) and for a prototype 1200-kV transmission line.  5 
In addition, it was determined that potential mitigation measures, such as burying transmission 6 
lines, would be very costly and would not be warranted. 7 

Three new 345-kV transmission lines would be constructed between the Fermi 3 switchyard and 8 
the Milan Substation to accommodate the new power generating capacity (Detroit 9 
Edison 2011a).  This size is well within the range of transmission lines evaluated in 10 
NUREG-1437 (NRC 1996).  The review team therefore concludes that air quality impacts from 11 
the transmission lines would not be noticeable and mitigation would not be warranted.   12 

5.7.4 Summary of Meteorological and Air Quality Impacts 13 

The review team evaluated potential impacts on air quality associated with criteria pollutants 14 
and GHG emissions from operating Fermi 3.  The review team also evaluated potential impacts 15 
of cooling system emissions and transmission lines.  In each case, the review team determined 16 
that the impacts would be minimal.  On this basis, the review team concludes that the impacts of 17 
operation of Fermi 3 on air quality from emissions of criteria pollutants, CO2 emissions, and 18 
cooling system emissions would be SMALL and that no additional mitigation is warranted. 19 

5.8 Nonradiological Health Impacts 20 

This section addresses the nonradiological health impacts of operating the proposed new 21 
Fermi 3 at the Fermi site.  Health impacts on the public from operation of the cooling system, 22 
noise generated by operations, EMFs, transport operations, and transport of outage workers are 23 
discussed.  Health impacts from these same sources on workers at Fermi 3 are also evaluated.  24 
Health impacts from radiological sources during operations are discussed in Section 5.9. 25 

5.8.1 Etiological Agents 26 

Operation of the proposed Fermi 3 would result in a thermal discharge to Lake Erie (Detroit 27 
Edison 2011a).  Such discharges have the potential to increase the growth of  etiological 28 
agents, both in the circulating water system and the lake.  Etiological agents include enteric 29 
pathogens (such as Salmonella spp.), Pseudomonas aeruginosa, thermophilic fungi, bacteria 30 
(such as Legionella spp.), and free-living amoeba (such as Naegleria fowleri and 31 
Acanthamoeba spp.).  These microorganisms could result in potentially serious human health 32 
concerns, particularly at high exposure levels. 33 
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The proposed discharge pipe from Fermi 3 would be located southeast of Fermi 2, extend 1 
approximately 1300 ft into Lake Erie, and include a high-rate effluent diffuser for enhanced 2 
mixing of the thermal effluent with the receiving waters (Detroit Edison 2011a).  On the basis of 3 
a thermal plume analysis for the worst-case scenario, it is estimated that the total plume surface 4 
area would be only approximately 55,300 ft2 (Detroit Edison 2011a).  The heated effluent 5 
discharge from Fermi 3 would be in a restricted industrial area that would not be used for 6 
recreation activities, such as boating, swimming, diving, and other water sports.  The thermal 7 
plume would be approximately 1291 ft from the shoreline (Detroit Edison 2011a) and thus offer 8 
only a very limited chance that people on the shoreline would contact the warm water that could 9 
support etiological agents.  The NRC staff conducted an independent analysis of the thermal 10 
discharge (see Section 5.2.3.1), and that analysis demonstrated that all State of Michigan 11 
requirements for thermal discharge would be met. 12 

Available data assembled by the U.S. Centers for Disease Control and Prevention (CDC) for the 13 
years 2000 to 2008 (CDC 2002, 2003, 2004, 2005, 2006, 2007, 2008a, 2009, 2010) were 14 
reviewed for outbreaks of Legionellosis, Salmonellosis, or Shigellosis.  Outbreaks that occurred 15 
in Michigan were within the range of national trends in terms of cases per populations of 16 
100,000 and in terms of total cases per year, and the outbreaks were associated with pools, 17 
spas, or lakes.  According to the Detroit Edison correspondence with Michigan Department of 18 
Community Health (MDCH) in April 2008, the department did not record any major waterborne 19 
disease outbreaks within Michigan in the last 10 years (Detroit Edison 2010d).   The CDC 20 
Council of State and Territorial Epidemiologists Naegleria Work Group, after reviewing the data 21 
from different sources, identified 121 fatal cases of primary amebic meningoencephalitis (PAM, 22 
caused by Naegleria fowleri) in the United States from 1937 to 2007.  Most cases occurred in 23 
southern States during the months of July and September (CDC 2008b).   24 

Detroit Edison would use biocides to reduce the levels of microbial populations in the cooling 25 
tower and condenser and would comply with OSHA standards for Fermi 3 operational workers, 26 
as is currently done for Fermi 2 (Detroit Edison 2011a).  No outbreaks of Legionnaires’ disease, 27 
PAM, or any other waterborne disease associated with Fermi 2 operations have been reported 28 
in the past.  The use of biocides would likely minimize the exposure of personnel to Legionella 29 
in the cooling water system.   30 

Because of the historical low incidence of diseases from etiological agents in Michigan (Detroit 31 
Edison 2010d), the small and limited increase in temperature in Lake Erie expected as a result 32 
of operating Fermi 3, the currents around the proposed discharge structure, the distance of the 33 
discharge structure from the shore, and the relative absence of swimming or other activities that 34 
result in water immersion in the vicinity of the proposed discharge structures, the review team 35 
concludes that the impacts on human health would be SMALL and that further mitigation is not 36 
be warranted. 37 
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5.8.2  Noise  1 

In NUREG-1437 (NRC 1996), the NRC staff discusses the environmental impacts of noise at 2 
existing nuclear power plants.  Common sources of noise from plant operation include cooling 3 
towers and transformers, with intermittent contributions from loud speakers and auxiliary 4 
equipment such as diesel generators and vehicle traffic. 5 

The existing Fermi 2 at the Fermi site uses primarily two NDCTs.  Fermi 3 would use one NDCT 6 
to reject the waste heat from the system.  Addition of the proposed cooling system could 7 
increase the noise level over the existing cooling system, which is considered in the noise study 8 
(Detroit Edison 2011a) as part of the ambient noise level.  The ER (Detroit Edison 2011a) 9 
presented noise modeling results that included the noise sources from normal station operation, 10 
including cooling systems, transformers, and onsite and nearby offsite transmission lines.  The 11 
switchyard was not modeled because it is not a significant noise source, and equipment in 12 
enclosures, such as diesel generators were not modeled, either.  Predicted noise levels were 13 
compared with existing L90 values (i.e., noise levels that are exceeded 90 percent of the time 14 
and commonly used as the background level) with Fermi 2 in operation at the seven noise-15 
sensitive receptor locations (residences) within 1.5 mi of the site.  Noise levels resulting only 16 
from Fermi 3 operation are predicted to be relatively low, with a maximum of 37 dBA at the 17 
nearest residence, which is about 1900 ft north-northeast of the proposed Fermi 3 switchyard 18 
and 3200 ft north-northwest of the proposed Fermi 3 cooling tower.  Sound-level increases over 19 
existing L90 values due to Fermi 3 operation would range between 0 and 2 dBA at six 20 
residences, a range that is lower than a barely discernable increase of about 3 dB 21 
(NWCC 2002).  One exception is an expected 6-dB increase over the existing L90 value at the 22 
same nearest residence.  This increase would occur during a small portion of nighttime hours 23 
and would be a noticeable change over existing L90 levels.  However, combined (including 24 
background) day-night average sound levels (Ldn) modeled at three residences ranged between 25 
54 and 63 dBA, indicating there was no increase over existing Ldn levels.  26 

According to NUREG-1437 (NRC 1996), noise levels below 60 to 65 dBA as the day-night 27 
average noise level (DNL or Ldn) are considered to be of small significance.  More recently, the 28 
impacts of noise were considered in NUREG-0586, Supplement 1 (NRC 2002).  The criterion for 29 
assessing the level of significance was not expressed in terms of sound levels but based on the 30 
effect of noise on human activities and on threatened and endangered species.  The criterion in 31 
NUREG-0586, Supplement 1, is stated as follows: 32 

The noise impacts [...] are considered detectable if sound levels are sufficiently high 33 
to disrupt normal human activities on a regular basis.  The noise impacts [...] are 34 
considered destabilizing if sound levels are sufficiently high that the affected area is 35 
essentially unsuitable for normal human activities, or if the behavior or breeding of a 36 
threatened and endangered species is affected. 37 
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For Fermi 3 operations, the maximum predicted noise increase of 6 dBA over the existing L90 1 
would occur at the nearest residence during a small portion of nighttime hours.  However, during 2 
other times of day and night and at other nearby residences, predicted noise levels would not 3 
represent a significant increase over existing L90 levels.  In addition, no increases of the day-4 
night average level (Ldn) would be expected at any of the noise-sensitive residences.  Given the 5 
postulated noise levels for Fermi 3, the review team concludes that the noise increases would 6 
be SMALL and that mitigation would not be warranted.   7 

5.8.3 Acute Effects of Electromagnetic Fields  8 

Electric shock resulting from either direct access to energized conductors or induced charges in 9 
metallic structures is an example of an acute effect from EMFs associated with transmission 10 
lines (NRC 1996).  In the ER, Detroit Edison (2011a) stated that three new transmission lines 11 
and a separate switchyard would be required to connect Fermi 3 to the existing transmission 12 
system.  Onsite transmission lines that would connect Fermi 3 to the proposed new Fermi 3 13 
switchyard would be constructed and owned by Detroit Edison (Detroit Edison 2011a).  14 
Transmission lines that serve Fermi 3 offsite would be created and operated by 15 
ITCTransmission (Detroit Edison 2011a), which also operates and manages the existing 16 
Fermi 2 transmission system at the Fermi site (Detroit Edison 2011a).  The existing 17 
ITCTransmission system meets National Electric Safety Code (NESC) criteria for induced 18 
currents (Detroit Edison 2011a).  Detroit Edison stated that all transmission lines would comply 19 
with applicable regulatory standards and that the design and construction of the proposed 20 
Fermi 3 substation and transmission circuits would comply with NESC provisions (Detroit 21 
Edison 2011a).  ITCTransmission would ensure that the electric field strength under the new 22 
transmission lines would conform to NESC guidelines (less than 7.5 kV/m maximum within the 23 
ROW and less than 2.6 kV/m maximum at the edge of the ROW) (Detroit Edison 2011a). 24 

Knowing that Detroit Edison is committed to ensuring that the design of new transmission lines 25 
meet NESC criteria, the review team concludes that the impact on the public from the acute 26 
effects of EMFs would be SMALL and that additional mitigation is not be warranted. 27 

5.8.4 Chronic Effects of Electromagnetic Fields 28 

Power transmission lines in the United States operate at 60 Hz.  The EMFs resulting from 60-Hz 29 
power transmission lines fall under the category of nonionizing radiation and are considered to 30 
be extremely low frequency (ELF) EMFs.  Research on the potential for chronic effects from 31 
60-Hz EMFs from energized transmission lines was reviewed by the NRC and is addressed in 32 
NUREG-1437 (NRC 1996).  At the time of that review, research results were not conclusive.  33 
The National Institute of Environmental Health Sciences (NIEHS) directs related research 34 
through the DOE.  An NIEHS report (NIEHS 1999) contains the following conclusion: 35 
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The NIEHS concludes that ELF-EMF (extremely low frequency-electromagnetic field) 1 
exposure cannot be recognized as entirely safe because of weak scientific evidence that 2 
exposure may pose a leukemia hazard.  In our opinion, this finding is insufficient to warrant 3 
aggressive regulatory concern.  However, because virtually everyone in the United States 4 
uses electricity and therefore is routinely exposed to ELF-EMF, passive regulatory action is 5 
warranted such as a continued emphasis on educating both the public and the regulated 6 
community on means aimed at reducing exposures.  The NIEHS does not believe that other 7 
cancers or non-cancer health outcomes provide sufficient evidence of a risk to currently 8 
warrant concern. 9 

The staff reviewed available scientific literature on chronic effects to human health from 10 
ELF-EMFs published since the NIEHS report and found that several other organizations 11 
reached the same conclusions (AGNIR 2006; WHO 2007a).  Additional work under the auspices 12 
of the World Health Organization (WHO) updated the assessments of a number of scientific 13 
groups that reflected the potential for transmission line EMFs to cause adverse health impacts 14 
in humans.  The monograph summarized the potential for ELF-EMFs to cause diseases such as 15 
cancers in children and adults; depression; suicide; reproductive dysfunction; developmental 16 
disorders; immunological modifications; and neurological disease.  The results of the review by 17 
WHO (2007b) found that the extent of scientific evidence linking these diseases to EMF 18 
exposure is not conclusive.   19 

These conclusions by four national and international groups are in agreement.  The current 20 
scientific evidence regarding the chronic effect of ELF-EMFs does not conclusively link ELF-21 
EMFs to adverse health impacts.  The staff will continue to follow developments in this area.  22 

5.8.5 Occupational Health   23 

In general, occupational health risks for new units are expected to be dominated by 24 
occupational injuries (e.g., falls, electric shock, asphyxiation) to workers engaged in activities 25 
such as maintenance, testing, and plant modifications.  The 2008 annual incidence rates (the 26 
number of injuries and illnesses per 100 full-time workers) for electrical power generation, 27 
transmission, and distribution workers for the State of Michigan and the United States are 28 
3.7 and 3.2, respectively (USBLS 2009a, b).  Historically, actual injury and fatality rates at 29 
nuclear reactor facilities have been lower than the average U.S. industrial rates, with a 2008 30 
average incidence rate of 0.7 per hundred workers (USBLS 2009a).  Based on the assumption 31 
of a total operations workforce of 900 (Detroit Edison 2011a), these rates suggest that operation 32 
of Fermi 3 would be associated with approximately 6 occupational injuries and illnesses per 33 
year.  However, these are gross estimates and do not take into account risks workers would 34 
face if they are employed somewhere other than the Fermi 3.  Occupational injury and fatality 35 
risks are reduced by strict adherence to NRC and OSHA safety standards (29 CFR Part 1910), 36 
practices, and procedures.  Appropriate State and local statutes must also be considered when 37 
the occupational hazards and health risks associated with new nuclear unit operation are being 38 
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assessed.  The staff assumes adherence to NRC, OSHA, and State safety standards, practices, 1 
and procedures during Fermi 3 operations. 2 

Additional occupational health impacts may result from exposure to hazards such as noise, toxic 3 
or oxygen-replacing gases, etiological agents in the condenser bays, and caustic agents.  4 
Detroit Edison (2011a) reports that it maintains a health and safety program to protect workers 5 
from industrial safety risks at the operating units and would implement the program for the 6 
proposed new units.  Health impacts on workers from nonradiological emissions, noise, and 7 
EMFs would be monitored and controlled in accordance with the applicable OSHA regulations 8 
and would be SMALL. 9 

5.8.6 Impacts of Transporting Operations Personnel to the Proposed Site 10 

The general approach used to calculate nonradiological impacts from fuel and waste shipments 11 
was the same as that used to calculate the impacts from transport of operations and outage 12 
personnel to and from the Fermi site.  However, the only data available for estimating these 13 
impacts were from preliminary estimates.  The assumptions made to provide reasonable 14 
estimates of the parameters needed to calculate nonradiological impacts are discussed below. 15 

• The average number of workers needed for operations was given as 900 in the ER (Detroit 16 
Edison 2011a), which also stated that a peak refueling staff of 1200 to 1500 temporary 17 
workers was required every 24 months.  It was assumed that no sharing of personnel with 18 
Fermi 2 operations staff would occur.  With approximately 10 percent of the workforce 19 
expected to carpool (Detroit Edison 2011a), there would be about 855 vehicle roundtrips per 20 
day for operations workers if two persons shared a ride for those who carpooled.  For 21 
refueling outages, it was assumed that there would be an additional 1425 vehicle roundtrips 22 
per day during an outage because of the extra 1500 temporary workers estimated by using 23 
the same carpooling assumption. 24 

• The average commute distance for operations and outage workers was assumed to be 25 
23.5 mi one way (Detroit Edison 2011a).  26 

• To develop representative commuter traffic impacts, a source was located that provided  27 
Michigan-specific accident, injury, and fatality rates for all traffic in the surrounding counties 28 
(Lenawee, Monroe, Washtenaw, and Wayne) for the years 2004 to 2008 (MDSP 2005, 29 
2006, 2007, 2008, 2009).   30 

The estimated impacts of transporting permanent operations personnel and temporary outage 31 
workers to and from the Fermi 3 site are shown in Table 5-23.  The total annual traffic fatalities 32 
during operations, including both operations and outage personnel, represents about a 33 
0.7 percent increase above the average 23 traffic fatalities/yr that occurred in Monroe County, 34 
Michigan, from 2004 to 2008 (MDSP 2005, 2006, 2007, 2008, 2009).  This represents a small  35 
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Table 5-23.  Nonradiological Impacts of Transporting Workers to and from 1 
the Fermi 3 Site 2 

Type of Workers Accidents per Year Injuries per Year Fatalities per Year 
Permanent 4.3 12 0.14 
Outage 3.0 0.85 0.0094 

increase relative to the current traffic fatality risk in the area surrounding the proposed Fermi 3 3 
site. 4 

On the basis of the information provided by Detroit Edison, the review team’s independent 5 
evaluation, and the fact that this increase would be small relative to the number of current traffic 6 
fatalities in the surrounding area, the review team concludes that the nonradiological impacts of 7 
transporting personnel to the Fermi 3 site would be minimal and that mitigation is not warranted. 8 

5.8.7 Summary of Nonradiological Health Impacts  9 

The staff evaluated health impacts on the public and workers from operation of the Fermi 3 10 
cooling system, noise generated by Fermi 3 operations, acute and chronic impacts of EMFs 11 
from transmission lines, transport operations, and the transport of outage workers to and from 12 
Fermi 3.  Health risks to workers are expected to be dominated by occupational injuries at rates 13 
below the average U.S. industrial rates.  Health impacts on the public and workers from 14 
etiological agents, noise generated by Fermi 3 operations, and acute impacts of EMF are 15 
expected to be minimal.  On the basis of the information provided by Detroit Edison and the 16 
review team’s independent review, the review team concludes that the potential nonradiological 17 
health impacts resulting from the operation of Fermi 3 would be SMALL and that mitigation 18 
would not be warranted.  Scientific evidence regarding the chronic impacts of EMFs on public 19 
health is inconclusive. 20 

5.9 Radiological Impacts of Normal Operations 21 

This section addresses the radiological impacts from normal operations of the proposed 22 
Fermi 3, including a discussion of the estimated radiation dose to a member of the public and to 23 
the biota inhabiting the area around the Fermi site.  Estimated doses to workers from Fermi 3 24 
operations are also discussed.  The determination of radiological impacts was based on the 25 
General Electric-Hitachi Nuclear Energy Americas, LLC (GEH) Economic Simplified Boiling 26 
Water Reactor (ESBWR) design and the liquid and gaseous radiological effluent rates 27 
discussed in Section 3.4.2.3. 28 

Revision 2 of Detroit Edison’s ER incorporates Revision 7 of the Design Control Document 29 
(DCD); therefore, the COL application and evaluation of radiological impacts of normal 30 
operations presented here are based on Revision 7 of the DCD (GEH 2010a).  Subsequently, 31 
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GEH has submitted Revision 9 of the ESBWR DCD.  However, in the new DCD, liquid and 1 
gaseous effluent rates have not changed (GEH 2010f). 2 

5.9.1 Exposure Pathways 3 

The public and biota would be exposed to increased ambient background radiation from Fermi 3 4 
via the liquid effluent, gaseous effluent, and direct radiation pathways.  Detroit Edison estimated 5 
the potential exposures to the public and biota by evaluating exposure pathways typical of those 6 
surrounding a nuclear unit at the Fermi site.  Detroit Edison considered pathways that could 7 
cause the highest calculated radiological dose on the basis of the use of the environment by the 8 
residents located around the site (Detroit Edison 2011a).  For example, factors such as the 9 
location of homes in the area, consumption of meat, fish, and shellfish from the area, and 10 
consumption of vegetables grown in area gardens were considered. 11 

For the liquid effluent release pathway, Detroit Edison (2011a) considered the following 12 
exposure pathways in evaluating the dose to the maximally exposed individual (MEI):  ingestion 13 
of aquatic food (i.e., fish and invertebrates); ingestion of drinking water; ingestion of meats, 14 
vegetables, and milk (using irrigation water contaminated by liquid effluent); and direct radiation 15 
exposure from shoreline activities, swimming, and boating (Figure 5-2).  The analysis for 16 
population dose considered the same exposure pathways as those used for the individual dose 17 
assessment.   18 

As discussed in the Final Safety Analysis Report (FSAR), the design of Fermi 3 includes a 19 
number of features to prevent and mitigate leakage from system components such as pipes and 20 
tanks that may contain radioactive material (Detroit Edison 2011b).  In addition, Detroit Edison 21 
(2011b) committed to use the guidance in the Generic FSAR Template Guidance for Life-Cycle 22 
Minimization of Contamination, developed by the Nuclear Energy Institute (NEI 2009), to the 23 
extent practicable in the development of operating programs and procedures.  However, the 24 
potential still exists for leaks of radioactive material such as tritium into the ground.  Based on 25 
the discussion above, the NRC staff expects that the impacts from such potential leakage from 26 
Fermi 3 would be minimal.   27 

For the gaseous effluent release pathway, Detroit Edison (2011a) considered the following 28 
exposure pathways in evaluating the dose to the individual:  immersion in the radioactive plume, 29 
direct radiation exposure from deposited radioactivity, inhalation of airborne activity, ingestion of 30 
garden fruit and vegetables, and ingestion of meat and milk.  For population doses from 31 
gaseous effluents, Detroit Edison (2011a) used the same exposure pathways as those used for 32 
the individual dose assessment.  For calculations of the population dose, it was assumed that all 33 
agricultural products grown within 50 mi of Fermi 3 would be consumed by the population within 34 
50 mi of Fermi 3.  35 
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 1 

Figure 5-2  Exposure Pathways to Man (adapted from Soldat et al. 1974) 2 
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Detroit Edison (2011a) states that the reactor buildings would be the primary sources of direct 1 
radiation exposure to the public from Fermi 3.  However, Detroit Edison asserts that contained 2 
sources of radiation at Fermi 3 would be shielded and would not contribute significantly to the 3 
external dose to the MEI or the population.  This assumption of a negligible contribution from 4 
direct radiation beyond the site boundary is supported by the DCD (GEH 2010a).  5 

Exposure pathways considered by Detroit Edison in the ER (Detroit Edison 2011a) in evaluating 6 
the dose to the biota are shown in Figure 5-3 and include: 7 

• ingestion of aquatic foods 8 

• external exposure from water immersion and shoreline sediments 9 

• inhalation of airborne radionuclides 10 

• external exposure to immersion in gaseous effluent plumes 11 

• surface exposure from deposition of iodine and particulates from gaseous effluents 12 
(NRC 1977). 13 

The NRC staff reviewed the exposure pathways for the public and nonhuman biota identified by 14 
Detroit Edison (2011a) and, on the basis of a documentation review, a tour of the site and 15 
surrounding areas, and interviews with Detroit Edison staff and contractors during a site visit in 16 
February 2009, found them to be appropriate. 17 

5.9.2 Radiation Doses to Members of the Public 18 

Detroit Edison calculated the dose to the MEI and the population living within a 50-mi radius of 19 
the site from both the liquid and gaseous effluent release pathways (Detroit Edison 2010a).  As 20 
discussed in the Section 5.9.1, direct radiation exposure to the MEI from sources of radiation at 21 
Fermi 3 would be negligible. 22 

5.9.2.1 Liquid Effluent Pathway 23 

Liquid pathway doses to the MEI were calculated by using the LADTAP II computer program 24 
(Strenge et al. 1986).  The following activities were considered in the dose calculations:  25 
(1) consumption of drinking water contaminated by liquid effluents; (2) consumption of fish, 26 
shellfish, or other aquatic organisms from water sources contaminated by liquid effluents; and 27 
(3) direct radiation from swimming in, boating on, and shoreline use of water bodies 28 
contaminated by liquid effluents.  Detroit Edison stated that water from Lake Erie is not used for 29 
irrigation in the vicinity of Fermi 3 (Detroit Edison 2011a). 30 

The liquid effluent releases used in the estimates of dose are found in Table 12.2-19b of the 31 
DCD (GEH 2010a).  Other parameters used as inputs to the LADTAP II program – including the  32 
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 1 

Figure 5-3.  Exposure Pathways to Biota Other than Man (adapted from Soldat et al. 1974) 2 
3 
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effluent discharge rate, dilution factor for discharge, transit time to receptor, and liquid pathway 1 
consumption and usage factors (i.e., shoreline usage, fish consumption, and drinking water 2 
consumption) – are found in Tables 5.4-1 and 5.4-2 of the ER (Detroit Edison 2011a). 3 

Detroit Edison calculated liquid pathway doses to the MEI; these dose estimates are shown in 4 
Table 5-24.  The MEI is an adult for whom the majority of the dose comes from fish ingestion.   5 

Table 5-24.  Doses to the MEI for Liquid Effluent Releases from Fermi 3 6 

Pathway 
Total Body 
(mrem/yr) 

Thyroid 
(mrem/yr) 

Bone 
(mrem/yr) 

Drinking water 0.000605 0.0263 0.000592 
Fish 0.00541 0.00219 0.0827 
Invertebrate 0.000571 0.000188 0.00449 
Shoreline (includes water recreation) 0.000101 0.000101 0.000101 
Total 0.00648 0.0263 0.0877 
Age group receiving maximum dose Adult Infant Child 
Source:  Table 12.2-20bR in Detroit Edison (2011b) and Table 5.4-4 in Detroit Edison (2011a).  

The maximally exposed organ is the bone of a child, and the majority of the dose is from fish 7 
ingestion.   8 

The NRC staff recognizes the LADTAP II computer program as being an appropriate method for 9 
calculating the dose to the MEI for liquid effluent releases.  The staff performed an independent 10 
evaluation of liquid pathway doses by using input parameters from the ER, and results were 11 
similar to those in the ER.  The NRC staff judged all input parameters used in Detroit Edison’s 12 
calculations to be appropriate.  Results of the staff’s independent evaluation are presented in 13 
Appendix G. 14 

5.9.2.2 Gaseous Effluent Pathway 15 

Gaseous pathway doses to the MEI were calculated by Detroit Edison by using the GASPAR II 16 
computer program (Strenge et al. 1987) at the nearest individual receptors in various directions 17 
(residence, garden, milk- and meat-producing animals, and the exclusion area boundary).  The 18 
GASPAR II computer program was also used to calculate annual population doses.  The 19 
following activities were considered in the dose calculations:  (1) direct radiation from immersion 20 
in the gaseous effluent cloud and from particulates deposited on the ground, (2) inhalation of 21 
gases and particulates, (3) ingestion of contaminated meat and milk from animals eating 22 
contaminated grass, and (4) ingestion of garden vegetables contaminated by gases and 23 
particulates.  The gaseous effluent releases used in the estimate of dose to the MEI and 24 
population are found in Table 12.2-16 of the DCD (GEH 2010a) for noble gases and other 25 
fission products and in Table 12.2-206 of the FSAR (Detroit Edison 2011b) for iodines.  Other 26 
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parameters used as inputs to the GASPAR II program – including population data, atmospheric 1 
dispersion factors, ground deposition factors, receptor locations, and consumption factors – are 2 
found in Tables 5.4-2 and 5.4-3 of the ER (Detroit Edison 2011a).  Gaseous pathway doses to 3 
the MEI calculated by Detroit Edison are found in Table 5-25.   4 

Table 5-25.  Doses to the MEI for Gaseous Effluent Releases from Fermi 3 5 

Pathway and Location 
Age 

Group 
Total Body Dose 

(mrem/yr) 
Thyroid Dose 

(mrem/yr) 
Bone Dose 
(mrem/yr) 

Skin Dose 
(mrem/yr) 

Plume 
(0.48 mi NNW) 

All 1.42 × 10-1 1.42 × 10-1 1.42 × 10-1 3.35 × 10-1 

      
Ground 
(0.59 mi NW) 

All 4.95 × 10-1 4.95 × 10-1 4.95 × 10-1 5.81 × 10-1 

      
Inhalation 
 (0.59 mi NW) 

Adult 2.81 × 10-3 1.85 × 10-1 1.74 × 10-3 1.14 × 10-3 
Teen 2.72 × 10-3 2.40 × 10-1 2.41 × 10-3 1.16 × 10-3 
Child 2.23 × 10-3 2.93 × 10-1 3.23 × 10-3 1.02 × 10-3 
Infant 1.29 × 10-3 2.68 × 10-1 2.20 × 10-3 5.87 × 10-4 
     

Vegetable(a)  
(0.60 mi NW) 

Adult 1.73 × 10-1 3.89 4.81 × 10-1 5.38 × 10-2 
Teen 2.07 × 10-1 5.41 6.96 × 10-1 9.03 × 10-2 
Child 3.37 × 10-1 10.5 1.68 2.20 × 10-1 
     

Meat (a)  
(2.95 mi NNW) 

Adult 1.61 × 10-3 4.93 × 10-3 6.67 × 10-3 1.29 × 10-3 
Teen 1.27 × 10-3 3.72 × 10-3 5.62 × 10-3 1.09 × 10-3 
Child 2.22 × 10-3 6.02 × 10-3 1.05 × 10-2 2.05 × 10-3 
     

Goat milk 
(2.21 mi WNW) 

Adult 1.68 × 10-2 3.48 × 10-1 2.38 × 10-2 2.39 × 10-3 
Teen 1.86 × 10-2 5.53 × 10-1 4.32 × 10-2 4.34 × 10-3 
Child 2.24 × 10-2 1.10 1.05 × 10-1 1.05 × 10-2 
Infant 3.48 × 10-2 2.67 1.88 × 10-1 2.19 × 10-2 
     

Cow milk  
(2.09 mi WNW) 

Adult 8.56 × 10-3 2.84 × 10-1 1.76 × 10-2 2.53 × 10-3 
Teen 1.13 × 10-2 4.52 × 10-1 3.22 × 10-2 4.64 × 10-3 
Child 1.86 × 10-2 9.00 × 10-1 7.80 × 10-2 1.13 × 10-2 
Infant 3.28 × 10-2 2.18 1.46 × 10-1 2.37 × 10-2 

Source:  Detroit Edison 2011b 
(a) No infant doses were calculated for the vegetable or meat pathway because the doses that infants receive from this 

diet would be bounded by the dose calculated for the child. 

The NRC staff recognizes the GASPAR II computer program as an appropriate tool for 6 
calculating dose to the MEI and population from gaseous effluent releases.  The staff performed 7 
an independent evaluation of gaseous pathway doses and obtained similar results to those in 8 
the ER.  All input parameters used in Detroit Edison’s calculations were judged by the staff to be 9 
appropriate.  Results of the staff’s independent evaluation are found in Appendix G. 10 
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5.9.3 Impacts on Members of the Public 1 

This section describes the Detroit Edison’s evaluation of the estimated impacts from radiological 2 
releases and direct radiation from Fermi 3.  The evaluation addresses the dose from operations 3 
to the MEI located at the Fermi site boundary and the population dose (collective dose to the 4 
population within 50 mi) around Fermi 3. 5 

5.9.3.1 Maximally Exposed Individual 6 

Detroit Edison (2011a) states that total body and organ dose estimates to the MEI from liquid 7 
and gaseous effluents from Fermi 3 would be within the dose design objectives of 10 CFR 8 
Part 50, Appendix I.  Total body doses and maximum organ doses at Lake Erie from liquid 9 
effluents were well within the Appendix I dose design objectives of 3 mrem/yr and 10 mrem/yr, 10 
respectively.  Doses at the exclusion area boundary from gaseous effluents were well within the 11 
Appendix I dose design objectives of 10 mrad/yr air dose from gamma radiation, 20 mrad/yr air 12 
dose from beta radiation, 5 mrem/yr to the total body, and 15 mrem/yr to the skin.  In addition, 13 
the dose to the thyroid was within the 15-mrem/yr Appendix I dose design objective.  Table 5-26 14 
compares the dose estimates for Fermi 3 to the Appendix I dose design objectives.  The NRC 15 
staff completed an independent evaluation of the doses for comparison with Appendix I dose 16 
design objectives and found similar results, as shown in Appendix G. 17 

Table 5-26.  Comparisons of MEI Annual Dose Estimates from Liquid and 18 
Gaseous Effluents to 10 CFR Part 50, Appendix I, Dose Design 19 
Objectives 20 

Radionuclide Releases/Doses  
Detroit Edison 
Assessment 

Appendix I Dose 
Design Objectives 

Liquid effluents(a)   
   Total body dose 0.006 mrem 3 mrem 
   Maximum organ dose (child bone) 0.088 mrem 10 mrem 
Gaseous effluents (noble gases only)    
   Beta air dose 0.26 mrad 20 mrad 
   Gamma air dose 0.22 mrad 10 mrad 
   Total body dose 0.98 mrem 5 mrem 
   Skin dose 1.15 mrem 15 mrem 
Gaseous effluents (radioiodines and particulates)   
   Maximum organ dose (child thyroid) 11.3 mrem 15 mrem 
Source:  Detroit Edison 2011a 
(a) Total body dose is for an adult and maximum organ dose is for a child. 

Detroit Edison (2011a) compared the combined dose estimates from direct radiation and 21 
gaseous and liquid effluents from the existing Fermi 2 and the proposed Fermi 3 against the 22 
40 CFR Part 190 standards (Detroit Edison 2011a).  Detroit Edison (2011a) states that the total 23 
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body and organ dose estimates to the MEI from liquid and gaseous effluents for Fermi 3 are 1 
below the design objectives of 10 CFR Part 50, Appendix I.  As stated in Section 5.9.2, 2 
exposure at the site boundary from direct radiation sources at Fermi 3 would not contribute 3 
significantly to the MEI dose.  The routine thermoluminescent dosimeter (TLD) measurements 4 
(representative of direct radiation exposure) from operation of Fermi 2 at the site boundary are 5 
at background levels (Detroit Edison 2011a).  Table 5-27 shows Detroit Edison’s assessment 6 
that the total doses to the MEI from liquid and gaseous effluents at the Fermi site are well below 7 
the 40 CFR Part 190 standards.  The staff completed an independent evaluation of the site total 8 
dose (cumulative dose) for comparison with 40 CFR Part 190 standards and found similar 9 
results, as shown in Appendix G. 10 

Table 5-27.  Comparison of MEI Doses (mrem/yr) to 40 CFR Part 190 Dose Standards 11 

 Fermi 2 Fermi 3 
Fermi 
Site 
Total 

40 CFR  
Part 190 

Standards Dose Site 

Combined 
Liquid and 
Gaseous Liquid Gaseous Combined 

Total body  4.68 0.006 0.976 0.98 5.66 25  
Thyroid 2.66 0.026 11.3 11.33 13.99 75  
Other organ – child bone 0.05 0.088 2.18 2.27 2.32  25  
Source:  Detroit Edison 2011a 

5.9.3.2 Population Dose 12 

Detroit Edison estimated the collective total body dose within a 50-mi radius of the Fermi 3 site 13 
to be 14.9 person-rem from liquid effluents (Detroit Edison 2011a) and 6.7 person-rem/yr from 14 
gaseous effluents (Detroit Edison 2011a).  The estimated collective dose to the same population 15 
from natural background radiation is estimated to be 2,400,000 person-rem/yr.  The dose from 16 
natural background radiation was calculated by multiplying the 50-mi population estimate for 17 
2060 of approximately 7,710,000 people by the annual background dose rate of 311 mrem/yr 18 
(NCRP 2009). 19 

The collective dose from the gaseous and liquid effluent pathways was estimated by using the 20 
GASPAR II and LADTAP II computer codes, respectively.  The staff performed an independent 21 
evaluation of population doses and obtained similar results (see Appendix G). 22 

Radiation protection experts conservatively assume that any amount of radiation may pose 23 
some risk of causing cancer or a severe hereditary effect and that the risk is higher for higher 24 
radiation exposures.  Therefore, a linear, no-threshold dose response relationship is used to 25 
describe the relationship between radiation dose and detriments, such as cancer induction.  The 26 
recent BEIR VII report by the National Research Council (2006) reconfirms the linear, no-27 
threshold dose response model.  Simply stated, any increase in dose, no matter how small, 28 
results in an incremental increase in health risk.  This theory is accepted by the NRC as a 29 
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conservative model for estimating health risks from radiation exposure, though it recognizes that 1 
the model probably overestimates those risks.  On the basis of this method, the NRC staff 2 
estimated the risk to the public from radiation exposure by using the nominal probability 3 
coefficient for total detriment.  The value of this coefficient is 570 fatal cancers, nonfatal 4 
cancers, and severe hereditary effects per 1,000,000 person-rem (10,000 person-Sv), which is 5 
equal to 0.00057 effect per person-rem.  The coefficient is taken from International Commission 6 
on Radiological Protection (ICRP) Publication 103 (ICRP 2007).  7 

Both the National Council on Radiation Protection and Measurements (NCRP) and ICRP 8 
suggest that when the collective effective dose is smaller than the reciprocal of the relevant risk 9 
detriment (i.e., less than 1/0.00057, which is less than 1754 person-rem), the risk assessment 10 
should note that the most likely number of excess health effects is zero (NCRP 1995; 11 
ICRP 2007).  The estimated collective whole body dose to the population living within 50 mi of 12 
Fermi 3 is 19.4 person-rem/yr (Detroit Edison 2011a), which is less than the value of 13 
1754 person-rem that the ICRP and NCRP suggest would most likely result in zero excess 14 
health effects (NCRP 1995; ICRP 2007). 15 

In addition, at the request of the U.S. Congress, the National Cancer Institute (NCI) conducted a 16 
study and published the results in Cancer in Populations Living near Nuclear Facilities 17 
(NCI 1990).  This report included an evaluation of health statistics around all nuclear power 18 
plants as well as several other nuclear-fuel-cycle facilities in operation in the United States in 19 
1981.  It found “no evidence that an excess occurrence of cancer has resulted from living near 20 
nuclear facilities” (NCI 1990). 21 

5.9.3.3 Summary of Radiological Impacts on Members of the Public 22 

The NRC staff evaluated the health impacts from routine gaseous and liquid radiological effluent 23 
releases from Fermi 3.  On the basis of the information provided by Detroit Edison and NRC’s 24 
independent evaluation, the NRC staff concludes there would be no observable health impacts 25 
on the public from normal operation of Fermi 3, the health impacts would be SMALL, and 26 
additional mitigation is not warranted. 27 

5.9.4 Occupational Doses to Workers 28 

At the Fermi site, the annual occupational collective dose for 2005 through 2008 averaged 29 
118 person-rem for the existing Fermi 2 (Lewis and Hagemeyer 2010).  The estimated annual 30 
occupational collective dose for advanced reactor designs, including the GE-Hitachi ESBWR at 31 
the Fermi 3 site, was 84.52 person-rem (GEH 2010a), which is less than the annual 32 
occupational collective dose of 88 person-rem for current light-water reactors (LWRs) for 33 
calendar year 2008 (Lewis and Hagemeyer 2010). 34 
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The licensee of a new plant would need to maintain individual doses to workers within 0.05 Sv 1 
(5 rem) annually, as specified in 10 CFR 20.1201, and incorporate as low as is reasonably 2 
achievable (ALARA) provisions to maintain doses below this limit. 3 

The NRC staff concludes that the health impacts from occupational radiation exposure would be 4 
SMALL based on individual worker doses being maintained within 10 CFR 20.1201 limits and 5 
collective occupational doses being typical of doses found in current operating LWRs.  6 
Additional mitigation would not be warranted because the operating plant would be required to 7 
maintain doses ALARA.  8 

5.9.5 Impacts on Biota Other than Humans 9 

Detroit Edison estimated doses to biota in the environs of Fermi 3 by using surrogate species.  10 
The surrogates used in the ER are well-defined and provide an acceptable method for 11 
evaluating doses to the biota.  Surrogate analyses were performed for aquatic species, such as 12 
fish, invertebrates, and algae, and for terrestrial species, such as muskrats, raccoons, herons, 13 
and ducks.  Aquatic species on the site are represented by surrogates as follows:  (1) various 14 
mussel and mollusk species and crayfish are represented by invertebrates; (2) darter, shiner, 15 
catfish, whitefish, yellow perch, largemouth bass, and striped bass are represented by fish; and 16 
(3) aquatic plants are represented by algae.  Terrestrial species on the site are represented by 17 
surrogates as follows:  (1) white-tailed deer, raccoon, gray squirrel, red squirrel, eastern 18 
cottontail rabbit, coyotes, red fox, striped skunk, prairie deer mouse, meadow vole, and muskrat 19 
are represented by raccoon and muskrat; (2) ducks and geese are represented by duck; and 20 
(3) bald eagle, shorebirds, and wading birds are represented by heron.  Exposure pathways 21 
considered in evaluating dose to the biota were discussed in Section 5.9.1 and shown in 22 
Figure 5-3.  The NRC staff reviewed the Detroit Edison (2011a) calculations and performed an 23 
independent evaluation of fish, invertebrates, algae, muskrat, raccoon, duck, and heron.  The 24 
staff’s independent evaluation found similar results, as shown in Appendix G. 25 

5.9.5.1 Liquid Effluent Pathway 26 

Detroit Edison (2011a) used the LADTAP II computer code to calculate doses to the biota from 27 
the liquid effluent pathway.  In estimating the concentration of radioactive effluents in Lake Erie, 28 
Detroit Edison (2011a) used a transit dilution model.  Liquid pathway doses were higher for 29 
biota than humans because of the bioaccumulation of radionuclides, ingestion of aquatic plants, 30 
ingestion of invertebrates, and increased time spent in water and shoreline associated with 31 
biota.  The liquid effluent releases used in estimating the biota dose are given in Table 12.2-19b 32 
of the DCD (GEH 2010a).  Estimates of the total body doses to the surrogate species from the 33 
liquid pathway are shown in Table 5-28.  34 
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Table 5-28.  Detroit Edison Estimates of the Annual Dose (mrad/yr) to 1 
Biota from Fermi 3 2 

 Detroit Edison Biota Dose Estimates 

Biota Liquid Pathway Gaseous Pathway
Total Body Biota 

Dose All Pathways 
Fish 2.31 0 2.31 
Invertebrate 7.65 0 7.65 
Algae 11.9 0 11.9 
Muskrat 14.8 11.2 26.0 
Raccoon 0.43 11.2 11.6 
Heron 6.87 11.2 18.0 
Duck 14.8 11.2 26.0 
Source:  Detroit Edison 2011a 

5.9.5.2 Gaseous Effluent Pathway 3 

Gaseous effluents would contribute to the total body dose of the terrestrial surrogate species 4 
(i.e., muskrat, raccoon, heron, and duck).  The exposure pathways include inhalation of airborne 5 
radionuclides, external exposure because of immersion in gaseous effluent plumes, and surface 6 
exposure from deposition of iodine and particulates from gaseous effluents.  The dose 7 
calculated to the MEI from gaseous effluent releases in Table 5-25 would also be applicable to 8 
terrestrial surrogate species, but with a doubling of the ground deposition factor because 9 
terrestrial species are closer to the ground than humans.  The gaseous effluent releases used in 10 
estimating the dose are found in Table 12.2-16 of the DCD (GEH 2010a) for noble gases and 11 
other fission products and in Table 12.2-206 of the FSAR (Detroit Edison 2011b) for iodines.  12 
Detroit Edison used doses calculated by the GASPAR II code at 0.25 mi from the proposed 13 
Fermi 3 site in estimating terrestrial species doses (Detroit Edison 2011a).  Estimates of the 14 
total body doses to the surrogate species from the gaseous pathway are shown in Table 5-28.   15 

5.9.5.3 Impact on Biota Other Than Humans 16 

Radiological doses to nonhuman biota are expressed in units of absorbed dose (mrad) because 17 
the dose equivalent (mrem) applies only to human radiological doses.  The ICRP (ICRP 1977, 18 
1991, 2007) states that if humans are adequately protected, other living things are also likely to 19 
be sufficiently protected.  The International Atomic Energy Agency (IAEA 1992) and the NCRP 20 
(1991) reported that a chronic dose rate of no more than 10 mGy/day (1000 mrad/day) to the 21 
MEI in a population of aquatic organisms would ensure protection of the population.  IAEA 22 
(1992) also concluded that chronic dose rates of 1 mGy/day (100 mrad/day) or less do not 23 
appear to cause observable changes in terrestrial animal populations. 24 
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Table 5-29 compares estimated the total body dose rates to surrogate biota species that would 1 
be produced by releases from Fermi 3 to the IAEA/NCRP biota dose guidelines (IAEA 1992; 2 
NCRP 1991).  None of the surrogate species had daily dose rates that exceeded the IAEA 3 
guidelines.  Moreover, the biota dose estimates for Fermi 3 are conservative, because they do 4 
not consider decay of liquid effluents during transit.  Actual doses to the biota are likely to be 5 
much less. 6 

Table 5-29.  Comparison of Biota Doses from Fermi 3 to 7 
IAEA/NCRP Guidelines for Biota Protection 8 

Biota 

Detroit Edison 
Estimate of Dose to 
Biota (mrad/day)(a) 

IAEA/NCRP Guideline for 
Protection of Biota 

Populations (mrad/day)(b) 

Fish 0.0063 1000 
Invertebrate 0.021 1000 
Algae 0.033 1000 
Muskrat 0.071    100 
Raccoon 0.032    100 
Heron 0.049    100 
Duck 0.071    100 
Source:  IAEA 1992 
(a) Total dose from liquid and gaseous effluents in Table 5-25.  For comparison 

purposes, Detroit Edison’s reported dose in mrad/yr was converted to 
mrad/day by dividing by 365 days/yr.  Published guidelines reported doses 
in mGy/day (1 mGy = 100 mrad).  

(b) Guidelines in IAEA and NCRP reports expressed in Gy/day (1 mGy = 
100 mrad). 

The maximum total dose from both liquid and gaseous pathways from the bounding calculation 9 
is about 26.0 mrad/yr, or about 0.07 mrad/day.  Thus, doses to biota calculated by Detroit 10 
Edison  are far below the IAEA (1992) guidelines of 100 mrad/day (0.1 rad/day) for terrestrial 11 
biota and 1 rad/day for aquatic biota.  12 

On the basis of the information provided by Detroit Edison and the NRC’s independent 13 
evaluation, the NRC staff concludes that the radiological impact on biota from the routine 14 
operation of the proposed Fermi 3 would be SMALL and additional mitigation is not warranted. 15 

5.9.6 Radiological Monitoring 16 

An REMP has been in place for the Fermi site since Fermi 2 operations began in 1985, with 17 
preoperational sample collection activities beginning in 1978 (Detroit Edison 2011a).  The 18 
REMP includes monitoring of the airborne exposure pathway, direct exposure pathway, water 19 
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exposure pathway, aquatic exposure pathway from Lake Erie, and ingestion exposure pathway 1 
in a 5-mi radius of the station, with indicator locations near the plant perimeter and control 2 
locations at distances greater than 10 mi.  An annual survey is conducted for the area 3 
surrounding the site to verify the accuracy of the assumptions used in the analyses.  The REMP 4 
program includes the collection and analysis of samples of air particulates, precipitation, crops, 5 
milk, soil, well water, surface water, fish, and silt as well as the measurement of ambient gamma 6 
radiation.  Radiological releases are summarized in an annual report, the most recent of which 7 
is Fermi 2 – 2010 Radioactive Effluent Release Report (Detroit Edison 2011d).  The limits for all 8 
radiological releases are specified in the Offsite Dose Calculation Manual (ODCM) for Fermi 2, 9 
which is also provided in this report (Detroit Edison 2011d).   10 

Fermi 3 construction would include a new protected area fence enclosing Fermi 2 and 3.  11 
Depending on the location of the new protected area fence, new near-field thermoluminescent 12 
dosimeter locations would be established to provide adequate monitoring for both Fermi 2 and 13 
Fermi 3 (Detroit Edison 2011a).  To the greatest extent practical for other monitoring, the REMP 14 
for Fermi 3 would use the procedures and sampling locations used for Fermi 2.  The staff 15 
reviewed the documentation for the existing REMP, the ODCM, and recent monitoring reports 16 
from the Fermi site and determined that the current operational monitoring program is adequate 17 
to establish the radiological baseline for comparison with the environmental impacts expected 18 
from the construction and operation of Fermi 3. 19 

The annual radioactive effluent release report for 2010 summarized the results of the 20 
groundwater sampling performed by Detroit Edison in various locations around the plant under 21 
the NEI groundwater protection initiative (Detroit Edison 2011d).  The sporadic and variable 22 
trace quantities of tritium (maximum concentration observed was 1950 pCi/L) were detected in 23 
the few shallow groundwater wells downwind from the Fermi 2 stack.  Detroit Edison attributed 24 
this to the recapture of tritium in precipitation from the plant’s gaseous effluent (Detroit 25 
Edison 2009c).  The detected tritium concentrations were far below the EPA drinking water 26 
standard of 20,000 pCi/L (41 FR 28402).  Detroit Edison has indicated that any proposed 27 
changes in groundwater monitoring to support the NEI initiative for operation of Fermi 3 (see 28 
Section 2.11 for a description of the initiative) would be made prior to fuel loading for Fermi 3 29 
(Detroit Edison 2009c). 30 

5.10  Nonradioactive Waste Impacts 31 

This section describes the potential impacts on the environment that could result from the 32 
generation, handling, and disposal of nonradioactive waste and mixed waste during the 33 
operation of Fermi 3.  As discussed in Section 3.4.4, the types of nonradioactive waste that 34 
would be generated, handled, and disposed of during operational activities at Fermi 3 include 35 
solid wastes, liquid effluents, and air emissions.  Solid wastes include municipal waste, dredge 36 
spoils, sewage treatment sludge, and industrial wastes.  Liquid waste includes NPDES-37 
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permitted discharges (such as effluents that contain chemicals or biocides), wastewater 1 
effluents, site stormwater runoff, and other liquid wastes (such as used oils, paints, and solvents 2 
that require offsite disposal).  Air emissions would primarily be generated by vehicles, diesel 3 
generators, and combustion generators.  In addition, small quantities of hazardous waste and of 4 
mixed waste, which is waste that has both hazardous and radioactive characteristics, may be 5 
generated during plant operations.  The assessment of potential impacts resulting from these 6 
types of wastes is presented in the following subsections. 7 

5.10.1 Impacts on Land 8 

The operation of Fermi 3 would generate solid and liquid wastes similar to those already 9 
generated by the current operation of Fermi 2.  Although the total volume of solid and liquid 10 
wastes would increase at the Fermi site, no new solid or liquid waste types are expected to 11 
result from the operation of the new Fermi 3 (Detroit Edison 2011a).  12 

Detroit Edison has indicated it would continue to use recycling and waste minimization practices 13 
in place at the Fermi site for the nonradioactive solid waste that would be generated from the 14 
operation of Fermi 3.  Solid wastes – such as used oils, antifreeze, scrap metal, lead-acid 15 
batteries, and paper – that could be recycled or reused would be managed through the 16 
approved and licensed contractor.  The solid waste that could not be recycled or reused would 17 
be transported to the licensed offsite commercial disposal sites (Detroit Edison 2011a).  Spoils 18 
from maintenance dredging of the water intake canal and cleaning of the pump house intakes 19 
would be accumulated in the onsite Spoils Disposal Pond.  Subject to MDEQ and USACE 20 
review, dredged material from the disposal pond could be used as fill material or sold for use as 21 
topsoil (Detroit Edison 2011a).  Debris collected on trash screens at the water intake structure 22 
would be disposed of offsite in accordance with State regulations. 23 

The wastewater generated from the operation of Fermi 3 would be treated in a manner similar to 24 
that for the wastewater from existing Fermi 2 (Detroit Edison 2011a).  Sanitary waste generated 25 
from the operation of Fermi 3 would be collected onsite and discharged to the Frenchtown 26 
Charter Township Sewage Treatment Facility for treatment under the site sanitary industrial use 27 
permit (Detroit Edison 2011a).  Because effective practices for recycling and minimizing waste 28 
are already in place for Fermi 2 and because the plans are to manage Fermi 3 solid and liquid 29 
wastes in a similar manner in accordance with applicable Federal, State, and local requirements 30 
and standards, the review team expects that impacts on land from nonradioactive wastes 31 
generated during the operation of Fermi 3 would be minimal and that no further mitigation is 32 
warranted. 33 

5.10.2 Impacts on Water 34 

Effluents containing chemicals or biocides from the operation of Fermi 3 would be discharged 35 
mainly to Lake Erie.  Discharge sources would include cooling tower blowdown, chemical and 36 
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nonchemical metal-cleaning wastes, service water screen backwash, stormwater runoff, settled 1 
water from the Spoils Disposal Pond, and chemicals used to control zebra mussels (Detroit 2 
Edison 2011a).  3 

Detroit Edison anticipates that it may be necessary to revise or apply for a new NPDES permit 4 
to accommodate increased discharges to Lake Erie resulting from the operation of Fermi 3 5 
(Detroit Edison 2011a).  In either case, discharges would be subject to limitations contained in 6 
the site’s NPDES permit.  7 

To properly manage stormwater flow, Detroit Edison would update its existing SWPPP to reflect 8 
the increase in impervious surfaces and changes in onsite drainage patterns (Detroit 9 
Edison 2011a).  Sections 5.2.3.1 and 5.2.3.2 discuss impacts on the quality of the surface water 10 
and groundwater from operation of Fermi 3.  Nonradioactive liquid effluents that would be 11 
discharged to Lake Erie would be regulated by MDEQ and subject to limitations contained in the 12 
site’s NPDES permit.  13 

Because there are regulated practices for managing liquid discharges containing chemicals or 14 
biocide and other wastewater and because there are plans for managing stormwater, the review 15 
team concludes that impacts on water from nonradioactive effluents during the operation of 16 
Fermi 3 would be minimal and that no further mitigation is warranted. 17 

5.10.3 Impacts on Air 18 

Operations of Fermi 3 would result in gaseous emissions from the intermittent operation of 19 
emergency diesel generators, an auxiliary boiler, and diesel fire pumps.  In addition, increased 20 
vehicular traffic associated with the personnel needed to operate Fermi 3 would increase 21 
vehicle emissions in the area.  Impacts on air quality are discussed in detail in Section 5.7.2.  22 
Increases in air emissions from operation of Fermi 3 would be in accordance with permits 23 
issued by MDEQ that would ensure compliance with the Federal, State, and local air quality 24 
control laws and regulations.  Because there are regulated practices for managing air emissions 25 
from stationary sources, the review team concludes that impacts on air from nonradioactive 26 
emissions during the operation of Fermi 3 would be minor and that no further mitigation is 27 
warranted. 28 

5.10.4 Mixed Waste Impacts 29 

Mixed waste contains both low-level radioactive waste and hazardous waste.  The generation, 30 
storage, treatment, and disposal of mixed waste is regulated by the Atomic Energy Act, the 31 
Solid Waste Disposal Act of 1965 as amended by the Resource, Conservation, and Recovery 32 
Act (RCRA) in 1976, and the Hazardous and Solid Waste Amendments (which amended RCRA 33 
in 1984).  34 
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Each reactor at the Fermi site is expected to produce on the order of 0.5 m3/yr of mixed waste.  1 
Mixed waste generated at Fermi 2 in the last few years ranged from 200 to 2000 lb/yr (Detroit 2 
Edison 2011a).  Mixed waste can be reduced through decay, stabilization, neutralization, 3 
filtration, or chemical decontamination or treatment.  Detroit Edison stated that the mixed waste 4 
that cannot be treated onsite will be temporarily stored at a remote monitored structure until it is 5 
shipped for offsite disposal at an approved facility.  Existing Detroit Edison procedures for the 6 
storage of mixed wastes would be used to limit any occupational exposure or accidental spill 7 
(Detroit Edison 2011a).  Fermi 3 would also claim an exemption under a state of Michigan low-8 
level mixed waste exemption (Fermi 2 currently operates under this exemption) that would allow 9 
Detroit Edison to store an unlimited quantity of mixed waste for a long time if the mixed waste 10 
exemption conditions are met.  11 

Because effective practices for minimizing waste are already in place for Fermi 2 and because 12 
the plans are to manage Fermi 3 mixed wastes in a similar manner in accordance with all 13 
applicable Federal, State, and local requirements and standards, the review team concludes 14 
that impacts from the generation of mixed waste at Fermi 3 would be minimal and that no further 15 
mitigation is warranted. 16 

5.10.5 Summary of Waste Impacts 17 

Solid, liquid, gaseous, and mixed wastes generated during the operation of Fermi 3 would be 18 
handled according to county, State, and Federal regulations.  Required county, State, and 19 
Federal permits for the handling and disposal of dredged material and solid waste would be 20 
obtained.  A revised SWPPP for surface-water runoff and NPDES permits for permitted releases 21 
of cooling and auxiliary system effluents would ensure compliance with the Federal Water 22 
Pollution Control Act (Clean Water Act) and MDEQ water quality standards.  Wastewater 23 
discharge would be required to comply with NPDES limitations.  Air emissions from Fermi 3 24 
operations would be compliant with air quality standards as permitted by MDEQ.  Impacts from 25 
the generation, storage, and disposal of mixed waste during operation of Fermi 3 would be 26 
compliant with requirements and standards.  On the basis of (1) information provided by Detroit 27 
Edison, (2) effective practices for recycling, minimizing, managing, and disposing of wastes 28 
already in use at the Fermi site, (3) the review team’s expectation that regulatory approvals will 29 
be obtained to regulate the additional waste that would be generated during Fermi 3 operations, 30 
and (4) the review team’s independent evaluation, the review team concludes that the potential 31 
impacts from nonradioactive waste resulting from the operation of Fermi 3 would be SMALL and 32 
further mitigation is not warranted. 33 

Cumulative impacts on water and air from nonradioactive emissions and effluents are discussed 34 
in Sections 7.2.2.1 and 7.5, respectively.  For the purposes of Chapter 9, the staff concludes 35 
that (1) there would be no substantive differences between the impacts from nonradioactive 36 
waste at the Fermi site and those at the alternative sites, and (2) no substantive cumulative 37 
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impacts warrant further discussion beyond those discussed for the alternative sites in 1 
Section 9.3. 2 

5.11  Environmental Impacts of Postulated Accidents  3 

The NRC staff considered the radiological consequences on the environment from potential 4 
accidents at the proposed Fermi 3.  Detroit Edison based its COL application on the proposed 5 
installation of an ESBWR design for the proposed Fermi 3.  Detroit Edison’s application 6 
references Revision 9 of ESBWR DCD.  The NRC staff issued a final design approval for the 7 
ESBWR on March 9, 2011 (76 FR 14437) and has begun the process of design certification 8 
rulemaking for the ESBWR (76 FR 16549).   9 

The term “accident” as used in this section refers to any off-normal event not addressed in 10 
Section 5.9 that results in release of radioactive materials into the environment.  This review 11 
focuses on events that could lead to releases substantially in excess of permissible limits for 12 
normal operations.  Normal release limits are specified in 10 CFR Part 20, Appendix B, Table 2. 13 

Numerous features combine to reduce the risk associated with accidents at nuclear power 14 
plants.  Safety features in the design, construction, and operation of the plants, which make up 15 
the first line of defense, are intended to prevent the release of radioactive materials from the 16 
plant.  The design objectives and the measures for keeping levels of radioactive materials in 17 
effluents to unrestricted areas ALARA are specified in 10 CFR Part 50, Appendix I.  Additional 18 
measures are designed to mitigate the consequences of failures in the first line of defense.  19 
These measures include the NRC’s reactor site criteria in 10 CFR Part 100, which require the 20 
site to have certain characteristics that reduce the risk to the public and reduce the potential 21 
impacts of an accident, and emergency preparedness plans and protective action measures for 22 
the site and environs, as set forth in 10 CFR 50.47, 10 CFR Part 50, Appendix E, and NUREG-23 
0654/FEMA-REP-1 (NRC 1980).  All these safety features, measures, and plans make up the 24 
defense-in-depth philosophy to protect the health and safety of the public and the environment.  25 

On March 11, 2011, and for an extended period thereafter, several nuclear power plants in 26 
Japan experienced the loss of important equipment necessary to maintain reactor cooling after 27 
the combined effects of severe natural phenomena:  an earthquake followed by a tsunami.  In 28 
response to these events, the Commission established a task force to review the current 29 
regulatory framework in place in the United States and to make recommendations for 30 
improvements.  On July 12, 2011, the task force reported the results of its review (NRC 2011) 31 
and presented the recommendations to the Commission on July 19, 2011.  As part of the short-32 
term review, the task force concluded that, while improvements are expected to be made as a 33 
result of the lessons learned, the continued operation of nuclear power plants and licensing 34 
activities for new plants do not pose an imminent risk to public health and safety.  In addition, a 35 
number of areas were recommended to the Commission for long-term consideration.  36 



Operational Impacts at the Proposed Site 

Draft NUREG-2105 5-122 October 2011 

Collectively, these recommendations are intended to clarify and strengthen the regulatory 1 
framework for protection against severe natural phenomena, for mitigation of the effects of such 2 
events, for coping with emergencies, and for improving the effectiveness of NRC programs.  3 
After it determines the strategy to implement changes, the results of the direction by the 4 
Commission will be reflected in NRC staff evaluations.  5 

This section discusses the (1) types of radioactive materials, (2) paths to the environment, 6 
(3) relationship between radiation dose and health effects, and (4) environmental impacts of 7 
reactor accidents – both design-basis accidents (DBAs) and severe accidents.  The 8 
environmental impacts from accidents during the transportation of spent fuel are discussed in 9 
Chapter 6. 10 

The potential for dispersion of radioactive materials in the environment depends on the 11 
mechanical forces that physically transport the materials and on the physical and chemical 12 
forms of the material.  Radioactive material exists in a variety of physical and chemical forms.  13 
The majority of the material in the fuel is in the form of nonvolatile solids.  However, there is a 14 
significant amount of material that is in the form of volatile solids or gases.  The gaseous 15 
radioactive materials include the chemically inert noble gases (e.g., krypton and xenon), which 16 
have a high potential for release.  Radioactive forms of iodine, which are created in substantial 17 
quantities in the fuel by fission, are volatile.  Other radioactive materials formed during the 18 
operation of a nuclear power plant have lower volatilities and therefore have lower tendencies to 19 
escape from the fuel than do the noble gases and isotopes of iodine. 20 

Radiation dose to individuals is determined by their proximity to radioactive material, the 21 
duration of their exposure, the extent to which they are shielded from the radiation, and the 22 
extent to which radioactive material is ingested or inhaled.  Pathways that lead to radiation dose 23 
include (1) external radiation from radioactive material in the air, on the ground, and in the 24 
water; (2) inhalation of radioactive material; and (3) ingestion of food or water containing 25 
material initially deposited on the ground and in water. 26 

Radiation protection experts assume that any amount of radiation exposure may pose some risk 27 
of causing cancer or a severe hereditary effect and that the risk is higher for higher radiation 28 
exposures.  Therefore, a linear, no-threshold response model is used to describe the 29 
relationship between radiation dose and detriments such as cancer induction.  The recent 30 
BEIR VII report (National Research Council 2006) supports the linear, no-threshold dose 31 
response model as a basis for estimating the risks from low doses.  This approach is accepted 32 
by the NRC as a conservative method for estimating health risks from radiation exposure, while 33 
it also recognizes that the model may overestimate those risks.   34 

Physiological effects are clinically detectable if individuals receive radiation exposure resulting in 35 
a dose of more than about 25 rem over a short period of time (hours).  Untreated doses of about 36 
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250 to 500 rem received over a relatively short period (hours to a few days) can be expected to 1 
cause some fatalities. 2 

5.11.1 Design-Basis Accidents 3 

Detroit Edison evaluated the potential consequences of postulated accidents to demonstrate 4 
that an ESBWR could be constructed and operated at the Fermi site without undue risk to the 5 
health and safety of the public (Detroit Edison 2011a).  These evaluations used DBAs for the 6 
ESBWR design being considered for the Fermi site and site-specific meteorological data.  The 7 
set of accidents covers events that range from those having a relatively high probability of 8 
occurrence with relatively low consequences to those having a relatively low probability of 9 
occurrence with high consequences. 10 

The DBA review focuses on the ESBWR design at the Fermi site.  The bases for analyses of 11 
postulated accidents for this design are well established because they have been considered as 12 
part of the NRC’s reactor design certification process.  Potential consequences of DBAs are 13 
evaluated following procedures outlined in regulatory guides and standard review plans.  The 14 
potential consequences of accidental releases depend on the specific radionuclides released, 15 
amount of each radionuclide released, and meteorological conditions.  The source terms for the 16 
ESBWR and methods for evaluating potential accidents are based on guidance in Regulatory 17 
Guide 1.183 (NRC 2000b). 18 

For environmental reviews, consequences are evaluated by assuming realistic meteorological 19 
conditions.  Meteorological conditions are represented in these consequence analyses by an 20 
atmospheric dispersion factor, which is also referred to as º/Q.  Acceptable methods of 21 
calculating º/Q for DBAs from meteorological data are set forth in Regulatory Guide 1.145 22 
(NRC 1983).   23 

Table 5-30 lists χ/Q values pertinent to the environmental review of DBAs for the Fermi 3 site 24 
(Detroit Edison 2011a).  Smaller χ/Q values are associated with greater dilution capability.  The 25 
first column lists the time periods and boundaries for which χ/Q and dose estimates are needed.  26 
For the exclusion area boundary, the postulated DBA dose and its atmospheric dispersion factor 27 
are calculated for a short term (i.e., 2 hr).  For the low-population zone, they are calculated for 28 
the course of the accident (i.e., 30 days, composed of four time periods).  The second column 29 
lists the χ/Q values for the Fermi site, using the site-specific meteorological information 30 
discussed in ER Section 2.7.4-4, and the exclusion area boundary and low-population zone 31 
distances (Detroit Edison 2011a).  In ER Section 2.7.6.1, Detroit Edison calculated the χ/Q 32 
values listed in Table 5-30 by using 6 years of onsite meteorological data (2002 through 2007) 33 
for the Fermi site and assuming the release point is located at ground level.   34 
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Table 5-30.  Atmospheric Dispersion Factors for Fermi 3 Site DBA 1 
Calculations 2 

Time Period and Boundary χ/Q (s/m3) (a) 

0 to 2 hr or worst 2-hr period, exclusion area boundary 5.7 × 10-5 
0 to 8 hr, low-population zone  3.1 × 10-6 
8 to 24 hr, low-population zone 2.7 × 10-6 
1 to 4 days, low-population zone 2.0 × 10-6 
4 to 30 days, low-population zone 1.3 × 10-6 
Source:  Detroit Edison (2011a). 
(a) Values are rounded to two significant digits 

The NRC staff reviewed the meteorological data used by Detroit Edison and the method used to 3 
calculate the atmospheric dispersion factors.  Based on these reviews, the staff concludes that 4 
the atmospheric dispersion factors for the Fermi site are acceptable for use in evaluating 5 
potential environmental consequences of postulated DBAs for the ESBWR design at the Fermi 6 
site. 7 

Detroit Edison calculated site-specific consequences of DBAs in the ER on the basis of 8 
analyses performed for design certification of an ESBWR design with adjustment for Fermi 3 9 
site-specific χ/Q characteristics.  Table 5-31 presents the list of DBAs considered by Detroit 10 
Edison and the estimate of the environmental consequences of each accident in terms of the 11 
total effective dose equivalent (TEDE).  TEDE is estimated by the sum of the committed 12 
effective dose equivalent from inhalation and the effective dose equivalent from external 13 
exposure.  Dose conversion factors from Federal Guidance Report 11 (Eckerman et al. 1988) 14 
were used to calculate the committed effective dose equivalent.  Similarly, dose conversion 15 
factors from Federal Guidance Report 12 (Eckerman and Ryman 1993) were used to calculate 16 
the effective dose equivalent.  17 

The staff reviewed Detroit Edison’s selection of DBAs by comparing the accidents listed in the 18 
COL application with the DBAs considered in the ESBWR DCD (GEH 2010e), which has been 19 
reviewed and approved in the design certification process.  The staff confirmed that the DBAs in 20 
the ER are the same as those considered in the design certification; therefore, the staff 21 
concluded that the set of DBAs is appropriate.  In addition, the staff reviewed the calculation of 22 
the site-specific consequences of the DBAs and found the results of the calculations to be 23 
reasonable for use in the evaluation of environmental consequences of DBAs.  24 

There are no environmental criteria related to the potential consequences of DBAs.  25 
Consequently, the review criteria used in the staff’s safety review of DBA doses are included in 26 
Table 5-31 to illustrate the magnitude of the calculated environmental consequences (TEDE).  27 
In all cases, the calculated TEDE values are considerably smaller than the TEDE limits used as 28 
safety review criteria.   29 
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Table 5-31.  Design-Basis Accident Doses for an ESBWR at Fermi Site 1 

 Total Effective Dose Equivalent (rem)(a) 

Accident 

Standard 
Review Plan 

Section(b) 

Exclusion 
Area 

Boundary 

Low 
Population 

Zone 
Review 

Criterion 
Main steam line break 15.6.4    
   Pre-incident iodine spike  0.074  0.0032 25 (c) 
   Equilibrium iodine spike  0.0057 0.0016 2.5(d) 
Loss-of-coolant accident 15.6.5 0.64 0.89 2.5 (c) 
Feedwater line break 15.2.8    
   Pre-incident iodine spike  0.51 0.027 25(c) 
   Equilibrium iodine spike  0.031 0.0016 2.5 d) 
Reactor water cleanup water line break     
   Pre-incident iodine spike  0.20 0.011 25 (c), 
   Equilibrium iodine spike  0.011 0.0016 2.5 (d) 
Failure of small lines carrying primary 
coolant outside containment 

15.6.2    

   Pre-incident iodine spike  0.0097 0.0043 2.5 (c) 
   Equilibrium iodine spike  0.0028 0.0043 2.5 (d) 
Fuel handling  15.7.4 0.12 0.0064 6.3 (d) 
(a) To convert rem to Sv, divide by 100.  Values are rounded to two significant digits. 
(b) NUREG-0800 (NRC 2007b). 
(c) 10 CFR 52.79(a)(1), and 10 CFR 100.21 criteria. 
(d) SRP criteria, Table 1 in SRP Section 15.0.3. 

The NRC staff reviewed the Detroit Edison DBA analysis in the ER, which is based on analyses 2 
performed for design certification of the ESBWR design with adjustment for Fermi site-specific 3 
characteristics.  The NRC staff also performed an independent DBA analysis.  The results of the 4 
Detroit Edison and the NRC staff analyses indicate that the environmental consequences 5 
associated with DBAs, if an ESBWR design were to be located at the Fermi site, would be 6 
small.  On this basis, the staff concluded that the environmental consequences of DBAs at the 7 
Fermi site would be SMALL for an ESBWR. 8 

5.11.2 Severe Accidents 9 

Section 7.2 of the ER (Detroit Edison 2010b, 2011a) considers the potential consequences of 10 
severe accidents for single ESBWR at the Fermi site.  Three pathways are considered:  11 
(1) atmospheric pathway, in which radioactive material is released to the air; (2) surface-water 12 
pathway, in which airborne radioactive material falls out on open bodies of water; and 13 
(3) groundwater pathway, in which groundwater is contaminated by a basemat melt-through, 14 
with subsequent contamination of the surface water by the groundwater.  15 
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Detroit Edison’s consequence assessment is based on the Revision 4 of the probabilistic risk 1 
assessment (PRA) for the ESBWR design (GEH 2009).  GEH subsequently updated the PRA 2 
model to Revision 6 (GEH 2010c); however, the reported results and insights remain valid for 3 
Revision 4.  The NRC staff evaluated the current PRA model and its results, and concluded that 4 
the Revision 6 results are an acceptable basis for evaluating severe accidents and strategies for 5 
mitigating them.  Detroit Edison is required by regulation to upgrade and update the PRA before 6 
initial fuel loading.  At that time, the NRC staff expects that the PRA will be site-specific and that 7 
it will no longer use the bounding assumptions of the design-specific PRA. 8 

Detroit Edison’s evaluation of the potential environmental consequences for the atmospheric 9 
and surface-water pathways incorporates the results of the MELCOR Accident Consequence 10 
Code System (MACCS2) computer code (Chanin et al. 1990; Chanin and Young 1998; 11 
Jow et al. 1990) run that used ESBWR source term information and site-specific meteorology, 12 
population, and land use data.  Detroit Edison provided copies of the input and output files for 13 
the MACCS2 code runs (Detroit Edison 2011a).  The NRC staff reviewed Detroit Edison’s input 14 
and output files, made confirmatory calculations, and determined that Detroit Edison’s results 15 
were reasonable.   16 

The MACCS computer code was developed to evaluate the potential offsite consequences of 17 
severe accidents for the sites covered by NUREG-1150 (NRC 1990).  The MACCS2 code 18 
evaluates the consequences of atmospheric releases of material following a severe accident.  19 
The pathways modeled include exposure to the passing plume, exposure to material deposited 20 
on the ground and skin, inhalation of material in the passing plume and resuspended from the 21 
ground, and ingestion of contaminated food and surface water.   22 

Three types of severe accident consequences were assessed in the MACCS2 analysis:  23 
(1) human health, (2) economic costs, and (3) land area affected by contamination.  Human 24 
health effects are expressed in terms of the number of early fatalities, latent cancers, and other 25 
diseases that might be expected if a severe accident were to occur.  These effects are directly 26 
related to the cumulative radiation dose received by the general population.  MACCS2 27 
estimates both early fatalities and latent cancer fatalities.  Early fatalities are related to high 28 
doses or dose rates and expected to occur within a year of exposure (Jow et al. 1990). 29 

Latent fatalities are related to exposure of a large number of people to low doses and dose rates 30 
and expected to occur after a latent period of several (2 to 15) years.  Population health-risk 31 
estimates are based on the population distribution within a 50-mi radius of the site.  Economic 32 
costs of a severe accident include the costs associated with short-term relocation of people; 33 
decontamination of property and equipment; interdiction of food supplies, land, and equipment 34 
use; and condemnation of property.  The affected land area is a measure of the areal extent of 35 
the residual contamination following a severe accident.  Farm land decontamination is an 36 
estimate of the area that has an average whole body dose rate for the 4-year period following 37 
the release that would be more than 0.5 rem/yr if not reduced by decontamination and that 38 
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would have a dose rate following decontamination of less than 0.5 rem/yr.  Decontaminated 1 
land is not necessarily suitable for farming. 2 

Risk is the product of the frequency and the consequences of an accident.  For example, the 3 
probability of a severe accident without loss of containment for an ESBWR design at the Fermi 4 
site is estimated to be 1.5 × 10-8 per reactor-year (Ryr) (see Table 5-32).  The cumulative 5 
population dose associated with a severe accident without loss of containment at the Fermi site 6 
is calculated to be about 146,700 person-rem (Detroit Edison 2011a).  The population dose risk 7 
for this class of accidents is the product of 1.5 × 10-8 per Ryr and 146,700 person-rem, or 8 
2.2 × 10-2 person-rem/Ryr (see Table 5-32).   9 

The following sections discuss the estimated risks associated with each pathway.  The risks 10 
presented in the tables that follow are risks per year of reactor operation.   11 

5.11.2.1 Air Pathway 12 

The MACCS2 code directly estimates consequences associated with releases to the air 13 
pathway.  Detroit Edison used the MACCS2 code to estimate consequences to a projected 14 
population in 2060 on the basis of meteorological data for calendar years 2002 through 2007.  15 
The results of the MACCS2 runs are presented in Tables 5-32 through 5-34 for an ESBWR at 16 
the Fermi site (Detroit Edison 2011a).  The values presented in these tables are based on using 17 
the 2002 meteorological data that resulted in the highest consequences.  The core damage 18 
frequencies (CDFs) given in these tables are for internally initiated accident sequences while 19 
the plant is at power.  Internally initiated accident sequences include sequences that are 20 
initiated by human error, equipment failures, loss of offsite power, etc.  The CDFs used by 21 
Detroit Edison are those from Revision 4 of the ESBWR PRA submitted as part of the 22 
application for certification of the ESBWR design (GEH 2009).  GEH has updated these 23 
frequencies in the ESBWR PRA Revision 6 (GEH 2010c).  The core damage frequencies in 24 
ESBWR PRA Revision 6 are similar to those in Revision 4. 25 

Core damage frequencies for other at-power events (external events) and lower power or 26 
shutdown are discussed in the ESBWR PRA (GEH 2010c) and summarized in Section 19.2.3.2 27 
of the ESBWR DCD (GEH 2010d).  Detroit Edison incorporates by reference these analyses in 28 
the Fermi 3 COL application.  Section 19.3.2.3.2.4 of the DCD discusses a seismic margins 29 
analysis in which PRA-based methods are used to identify potential vulnerabilities in the design 30 
so corrective measures can be taken to reduce risk.  Similarly, Sections 19.2.3.2.1 through 31 
19.2.3.3.3 address risks associated with external fires, external flooding, and high winds.  32 
Similar to the risks from internally initiated events, risks associated with these events are 33 
considered to be small.  The total CDF for events occurring while the reactor is at low power or 34 
shutdown is estimated to be about the same order of magnitude of the CDF at power.   35 
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Table 5-34.  Comparison of Environmental Risks from Severe Accidents 1 
Initiated by Internal Events for an ESBWR at the Fermi Site with 2 
Risks Initiated by Internal Events for Current Plants Undergoing 3 
Operating License Renewal Review 4 

 
Risk 

Core Damage 
(frequency per Ryr) 

50-mi Population Dose Risk
(person-rem per Ryr)(a) 

Current reactor maximum(b) 2.4 × 10-4 6.9 × 10+1 
Current reactor mean(b) 2.7 × 10-5 1.6 × 10+1 
Current reactor median(b) 1.6 × 10-5 1.3 × 10+1 
Current reactor minimum(b) 1.9 × 10-6 3.4 × 10-1  
   
ESBWR(c) at Fermi  1.7 × 10-8 3.2 × 10-2 

   
(a) To convert person-rem to person-Sv, divide by 100. 
(b) Based on MACCS and MACCS2 calculations for 76 current plants at 44 sites. 
(c) Calculated with MACCS2 code using Fermi site-specific input (Detroit Edison 2011a). 

Table 5-32 presents the probability-weighted consequences (i.e., the risks of severe accidents) 5 
for an ESBWR located on the Fermi site.  This table shows the risks are small for all risk 6 
categories considered.  The presented risks are for a projected population in calendar year 7 
2060 in the surrounding 50-mi of the Fermi site.  For perspective, Tables 5-33 and 5-34 8 
compare the health risks from severe accidents for an ESBWR at the Fermi site with the risks 9 
for current-generation reactors at various sites. 10 

In Table 5-33, the health risks estimated for an ESBWR at the Fermi site are compared with 11 
health risk estimates for the five reactors considered in NUREG-1150 (NRC 1990).  Although 12 
risks associated with both internally and externally initiated events were considered for the 13 
Peach Bottom and Surry reactors in NUREG-1150, only risks associated with internally initiated 14 
events are presented in Table 5-33.  The health risks shown for an ESBWR at the Fermi site are 15 
significantly lower than the risks associated with current-generation reactors presented in 16 
NUREG-1150.   17 

The last two columns of Table 5-33 provide average individual fatality risk estimates.  To put 18 
these estimated fatality risks into context for the environmental analysis, the NRC staff 19 
compared these estimates to the safety goals.  The Commission has set safety goals for 20 
average individual early fatality and latent cancer fatality risks from reactor accidents in the 21 
Safety Goal Policy Statement (51 FR 30028).  These goals are presented here solely to provide 22 
a point of reference for the environmental analysis and do not serve the purpose of a safety 23 
analysis.  This statement expressed the Commission’s policy regarding the acceptance level of 24 
radiological risk from nuclear power plant operation as follows: 25 
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• Individual members of the public should be provided a level of protection from the 1 
consequences of nuclear power plant operation such that individuals bear no significant 2 
additional risk to life and health. 3 

• Societal risks to life and health from nuclear power plant operation should be comparable to 4 
or less than the risks of generating electricity by viable competing technologies and should 5 
not be a significant addition to other societal risks. 6 

The following quantitative health objectives are used to determine whether the safety goals are 7 
achieved: 8 

• The risk to an average individual in the vicinity of a nuclear power plant of prompt fatalities 9 
that might result from reactor accidents should not exceed one-tenth of 1 percent 10 
(0.1 percent) of the sum of prompt fatality risks resulting from other accidents to which 11 
members of the U.S. population are generally exposed. 12 

• The risk to the population in the area near a nuclear power plant of cancer fatalities that 13 
might result from nuclear power plant operation should not exceed one-tenth of 1 percent 14 
(0.1 percent) of the sum of cancer fatality risks resulting from all other causes. 15 

These quantitative health objectives are translated into two numerical objectives as follows: 16 

• The individual risk of a prompt fatality from all “other accidents to which members of the 17 
U.S. population are generally exposed,” is about 4 × 10-4 per year, including a risk of 18 
1.3 × 10-4 per year associated with transportation accidents (NSC 2010).  One-tenth of 19 
1 percent of these figures implies that the individual risk of prompt fatality from a reactor 20 
accident should be less than 4 × 10-7 per Ryr.   21 

• “The sum of cancer fatality risks from all other causes” for an individual is taken to be the 22 
cancer fatality rate in the United States, which is about 1 in 500 or 2 × 10-3 per year (ACS 23 
2008).  One-tenth of 1 percent of this implies that the risk of cancer to the population in the 24 
area near a nuclear power plant because of its operation should be limited to 2 × 10-6 per 25 
Ryr. 26 

MACCS2 calculates average individual early fatality and latent cancer fatality risks.  The 27 
average individual early fatality risk is calculated by using the population distribution within 1 mi 28 
of the plant boundary.  The average individual latent cancer fatality risk is calculated by using 29 
the population distribution within 10 mi of the plant.  For the plants considered in NUREG-1150, 30 
these risks were well below the Commission’s safety goals.  Risks calculated for the ESBWR 31 
design at the Fermi site are lower than the risks associated with the current-generation reactors 32 
considered in NUREG-1150 and are well below the Commission’s safety goals. 33 

The NRC staff compared the CDF and population dose risk estimate for an ESBWR at the 34 
Fermi site with statistics summarizing the results of contemporary severe accident analyses 35 
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performed for 76 reactors at 44 sites.  The results of these analyses are included in the final 1 
site-specific Supplements 1 through 37 to the GEIS, NUREG-1437 (NRC 1996) and in the ERs 2 
included with license renewal applications for those plants for which supplements have not been 3 
published.  All of the analyses were completed after publication of NUREG-1150 (NRC 1990), 4 
and the analyses for 72 of the reactors used MACCS2, which was released in 1997.  Table 5-34 5 
shows that the CDFs estimated for the ESBWR are significantly lower than those of current-6 
generation reactors.  Similarly, the population doses estimated for an ESBWR at the Fermi site 7 
are well below the mean and median values for current-generation reactors undergoing license 8 
renewal.  9 

Finally, the population dose risk (3.2 × 10-2 person-rem per Ryr) from a severe accident for an 10 
ESBWR at the Fermi site may be compared with its dose risk for normal operation at the site 11 
(see Section 5.9.3.2).  The population dose risk from normal operation (doses from liquid and 12 
gaseous effluents) of an ESBWR at Fermi is about 22 person-rem/Ryr (see Subsection 5.9.3.2 13 
of this EIS).  Thus, the population dose risk associated with a severe accident is about two 14 
orders of magnitude lower than the risk from the liquid and gaseous effluents during normal 15 
operations.  Comparatively, the population dose risk for a severe accident is small. 16 

5.11.2.2 Surface Water Pathways 17 

Surface-water pathways are an extension of the air pathway.  These pathways cover the effects 18 
of radioactive material deposited on open bodies of water and include ingestion of water, and 19 
aquatic foods as well as external radiation from submersion in water and activities occurring 20 
near the water.  Of these surface-water pathways, the MACCS2 code evaluates only the 21 
ingestion of contaminated water.  The risks associated with this surface-water pathway 22 
calculated for the Fermi site are included in the last column of Table 5-32.  The water-ingestion 23 
dose risk of about 1.3 × 10-3 person-rem per Ryr is small compared with the total dose risk of 24 
3.2 × 10-2

 person-rem per Ryr. 25 

Environmental consequences of potential surface-water pathways related to swimming and 26 
shoreline activities and aquatic food consumptions are not evaluated by MACCS2.  Detroit 27 
Edison relied on generic analyses in NUREG-1437 (NRC 1996) for these pathways.  28 
NUREG-1437 reiterates the conclusions set forth in the final EIS for Fermi 2 operations, 29 
NUREG-0769 (NRC 1981), which indicate that doses from shoreline activities and swimming 30 
are much smaller than either water ingestion doses or aquatic food ingestion doses. 31 

Surface-water bodies within the 50-mi region of the Fermi site that are accessible to the public 32 
include Lake Erie, River Raisin, Huron River, Maumee River, Lake St. Clair, Detroit River, and 33 
other smaller water bodies.  In NUREG–1437, the NRC evaluated doses from the aquatic food 34 
pathway (fishing) for the current fleet of nuclear reactors, including Fermi 2 (NRC 1996).  The 35 
aquatic food pathway dose for Fermi 2 was 1400 person-rem per Ryr.   36 
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If a severe accident occurred at a reactor located at the Fermi site, it is likely that Federal, State, 1 
and local officials would take various measures, including limiting access to contaminated areas 2 
and interdiction of drinking water and fishing to reduce exposures.  Actual dose-risk values 3 
would be expected to be significantly reduced due to these actions (NRC 1996).  Considering 4 
the likelihood of interdiction, NRC staff concluded that the population dose risk from the surface 5 
water pathways at the Fermi site would likely be small compared to air pathway dose risk. 6 

5.11.2.3 Groundwater Pathway 7 

The groundwater pathway involves a reactor core melt, reactor vessel failure, and penetration of 8 
the floor (basemat) below the reactor vessel.  Ultimately, core debris reaches the groundwater 9 
where soluble radionuclides are transported with the groundwater.  MACCS2 does not evaluate 10 
the environmental risks associated with severe accident releases of radioactive material to 11 
groundwater.  In the NUREG-1437, NRC staff assumed that the probability of occurrence of a 12 
severe accident with a basemat penetration was 1 × 10-4 per Ryr and concluded that the 13 
groundwater contribution to risk is generally a small fraction of the risk attributable to the 14 
atmospheric pathway.  The Detroit Edison ER (Detroit Edison 2011a) summarizes the 15 
discussion in NUREG–1437 and reaches the same conclusion.  16 

NRC staff has reevaluated its assumption of a 1 × 10-4 per Ryr probability of a basemat melt-17 
through.  The staff believes that the 1 × 10-4 probability is too large for new reactor designs.  18 
New reactor designs include features to minimize the potential for core debris to reach 19 
groundwater in the event of a core melt accident.  The ESBWR design includes a basemat 20 
internal melt arrest and coolability (BiMAC) device to cool the core debris and prevent basemat 21 
melt-through.  Furthermore, the probability of core melt with basemat melt-through should be no 22 
larger than the total CDF estimate for the reactor. 23 

Table 5-32 gives a total CDF estimate of 1.7 × 10-8 per Ryr for an ESBWR design.  24 
NUREG-1150 (NRC 1990) indicates that the conditional probability of a basemat melt-through 25 
ranges from 0.05 to 0.25 for current-generation reactors.  The ESBWR severe-accident release 26 
sequences that might be expected to involve core-concrete interactions have frequencies on the 27 
order of 1 × 10-12 per Ryr.  GEH has estimated a failure probability of 0.0003 for the BiMAC to 28 
function.  On this basis, the NRC staff determined that a basemat melt-through probability on 29 
the order of 1 × 10-10 per Ryr is reasonable and still conservative. 30 

The groundwater pathway is more tortuous and affords more time for implementing protective 31 
actions; it thus results in a lower risk to the public.  As a result, the NRC staff concludes that the 32 
risks associated with releases to groundwater are sufficiently small that they would not have a 33 
significant effect on the overall plant risk. 34 
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5.11.2.4 Summary of Severe Accident Impacts   1 

The NRC staff has reviewed the severe accident risk analysis in the ER and conducted a 2 
confirmatory analysis of the probability-weighted consequences of severe accidents for the 3 
proposed Fermi 3 using the MACCS2 code.  The results of both Detroit Edison’s analysis and 4 
the NRC staff’s analysis indicate that the environmental risks associated with severe accidents if 5 
an ESBWR were to be located at the Fermi site would be small when compared with the risks 6 
associated with operation of the current-generation reactors at other sites.  These risks are well 7 
within the NRC safety goals.  On these bases, the staff concludes that the probability-weighted 8 
consequences of severe accidents at the Fermi site would be SMALL for an ESBWR reactor. 9 

5.11.3 Severe Accident Mitigation Alternatives  10 

Detroit Edison has applied for a license to construct and operate an ESBWR at the Fermi site.  11 
The ESBWR design incorporates many features intended to reduce severe accident CDFs and 12 
the risks associated with severe accidents.  The effectiveness of ESBWR design features in 13 
reducing risk is evident in Tables 5-33 and 5-34, which compare CDFs and severe accident 14 
risks for the ESBWR with CDFs and risks for current-generation reactors.  CDFs and risks have 15 
generally been reduced by a factor of 100 or more when compared to the currently operating 16 
nuclear power units. 17 

The purpose of the evaluation of severe accident mitigation alternatives (SAMAs) is to 18 
determine whether there are severe accident mitigation design alternatives (SAMDAs) or 19 
procedural modifications or training activities that can be justified to further reduce the risks of 20 
severe accidents (NRC 2000b).  Consistent with the direction from the Commission to consider 21 
the SAMDAs at the time of certification, GEH has considered 177 design alternatives for an 22 
ESBWR at a generic site (GEH 2010b). 23 

The ESBWR design already has numerous plant features designed to reduce CDF and risk.  As 24 
a result, the benefits and risk reduction potential of any additional plant improvements are 25 
significantly reduced from those of existing reactors.  This is true for both internally and 26 
externally initiated events.  The NRC staff does not expect that improvements in either modeling 27 
or data would change the conclusions. 28 

In Section 7.3 of the ER, Detroit Edison references the SAMDAs that were considered in the 29 
ESBWR (GEH 2007).(a)  Detroit Edison reasserts the reactor vendor’s claim that there are no 30 
SAMDAs that will be cost-beneficial.  In order to reassess this claim, Detroit Edison reevaluated 31 
the potential monetary values for averted costs of eliminating total CDF by using the Fermi site-32 
specific dose and consequence risk information.  Using procedures set forth in 33 
NUREG/BR-0184 (NRC 1997), Detroit Edison determined that the maximum averted cost risk 34 

                                                 
(a) The conclusion remained unchanged in the ESBWR SAMDA Report Revision 4 (GEH 2010b). 
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for a single ESBWR reactor at the Fermi site is so low that none of the SAMDAs are cost-1 
beneficial.  A more realistic assessment would show that the potential reductions in cost risk are 2 
substantially less than the maximum averted cost risk because no single SAMDA can reduce 3 
the remaining risk to zero.   4 

SAMDAs are a subset of the SAMA review.  The other attributes of the SAMA review – namely, 5 
procedural modifications and training activities – have not been addressed by Detroit Edison or 6 
the GEH for design certification (GEH 2010b).  However, Detroit Edison is committed 7 
(COM ER-7.3-002) to addressing these procedural modifications as stated below (Detroit 8 
Edison 2011a): 9 

A SAMA analysis to comply with 40 CFR 1502.16(h) shall be conducted of the 10 
administrative and procedural measures applicable to Fermi 3 and considered for 11 
implementation prior to fuel load if the associated cost does not exceed the maximum value 12 
associated with averting all risk of severe accidents. 13 

Appendix I contains a detailed review of the GEH and Detroit Edison’s SAMA analyses, and it 14 
presents the NRC staff’s conclusions related to Fermi’s site-specific analysis.  After reviewing 15 
the Detroit Edison analysis (Detroit Edison 2011a), the NRC staff concluded that there are no 16 
ESBWR SAMDAs that would be cost-beneficial at the Fermi site.  17 

As discussed in Appendix I, because the maximum attainable benefit is so low, a SAMA based 18 
on procedures or training for an ESBWR at the Fermi site would have to reduce the CDF or risk 19 
to near zero to become cost-beneficial.  Based on its evaluation, the NRC staff concludes that it 20 
is unlikely that any of the SAMAs based on procedures or training would reduce the CDF or risk 21 
that much.  Therefore, the NRC staff further concludes it is unlikely that these SAMAs would be 22 
cost-effective.  In addition, based on statements by Detroit Edison (Detroit Edison 2011a), the 23 
NRC staff expects that the applicant will consider risk insights in the development of procedures 24 
and training.  However, this expectation is not crucial to the NRC staff’s conclusions because 25 
the staff already concluded procedural and training SAMAs would be unlikely to be cost 26 
effective.  Therefore, the NRC staff concludes that SAMAs have been appropriately considered. 27 

5.11.4 Summary of Postulated Accident Impacts 28 

The NRC staff evaluated the environmental impacts from DBAs and severe accidents for an 29 
ESBWR design at the Fermi site.  On the basis of the information provided by GEH, Detroit 30 
Edison, and NRC’s own independent review, the staff concluded that the potential 31 
environmental impacts (risks) from a postulated accident from the operation of the proposed 32 
Fermi 3 would be SMALL and that no further mitigation is warranted. 33 
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5.12  Measures and Controls to Limit Adverse Impacts during 1 

Operation 2 

In its evaluation of the environmental impacts of operating the proposed Fermi 3 reactor at the 3 
Fermi site, the review team relied on Detroit Edison’s compliance with the following measures 4 
and controls that would limit adverse environmental impacts: 5 

• compliance with applicable Federal, State, and local laws, ordinances, and regulations 6 
intended to prevent or minimize adverse environmental impacts (e.g., solid waste 7 
management, erosion and sediment control, air emissions, noise control, stormwater 8 
management, spill response and cleanup, and hazardous material management) 9 

• compliance with applicable requirements of permits or licenses required for operation of 10 
Fermi 3 (e.g., Section 10 of the Rivers and Harbors Appropriation Act of 1899 (RHAA) and 11 
CWA Section 404 permits, NPDES permit) 12 

• compliance with existing Fermi 2 processes and/or procedures applicable to Fermi 3 13 
operational environmental compliance activities for the Fermi site (e.g., solid waste 14 
management, hazardous waste management, and spill prevention and response) 15 

• incorporation of environmental requirements into construction contracts 16 

• implementation of BMPs. 17 

Table 5-35 summarizes the measures and controls for limiting adverse impacts during operation 18 
of Fermi 3 at the Fermi site, based on the table supplied by Detroit Edison (2011a), as adjusted 19 
by the review team when considered to be appropriate.  Some measures apply to more than 20 
one impact category.  Fuel cycle impacts, including the radioactive waste system impacts, 21 
transportation of radioactive materials, and decommissioning, are discussed in Chapter 6 of this 22 
EIS. 23 

5.13  Summary of Operational Impacts 24 

The staff’s evaluation of the environmental impacts of operations is summarized in Table 5-36.  25 
Impact level categories are denoted in the table as SMALL, MODERATE, or LARGE as a 26 
measure of their expected adverse impacts, if any.  The bases for these determinations are 27 
provided in detail in Sections 5.1 through 5.11 of this EIS; a brief statement explaining the basis 28 
for the impact level for each major resource category is provided in the table.  Some impacts, 29 
such as the addition of tax revenue from Detroit Edison for the local economies, are likely to be 30 
beneficial to the community. 31 

32 
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Table 5-35.  Summary of Measures and Controls Proposed by Detroit Edison to Limit Adverse 1 
Impacts When Operating Fermi 3 2 

Affected 
Environment/Resource Area Specific Measures and Control 

Land Use Impacts 
    The site and vicinity • Adhere to all applicable land use and zoning regulations of Monroe 

County and Frenchtown Charter Township as well as regional and 
State land use plans. 

• Minimize potential impacts through use of BMPs and compliance 
with SWPPP requirements. 

• Use existing roads to minimize traffic impacts on land use.  Heavy 
traffic during plant outage shift changes would be a short-term 
duration activity. 

• Incorporate drift eliminators into the design of the cooling towers to 
minimize the potential for salt deposition, especially on nearby 
agricultural lands.  Salt drift mitigation beyond the proposed drift 
eliminators is not required. 

• Monitor natural draft and mechanical draft cooling towers and the 
heat dissipation system during operation under rules and 
regulations governing these systems. 

    Transmission line corridors 
    and offsite areas 

• The 345-kV transmission system and associated corridors would be 
exclusively owned and operated by ITCTransmission.  Detroit 
Edison has no control over the construction or operation of the 
transmission system.  The operational impacts are based on 
publicly available information and reasonable expectations on the 
configurations and practices that ITCTransmission is likely to use 
based on standard industry practice.  Such efforts are assumed to 
include industry-standard BMPs that would minimize the operational 
effects on land use. 

Water-Related Impacts 
    Hydrologic alterations • Develop and implement the SWPPP to manage stormwater runoff 

and prevent erosion.  Surface water would be routed away from the 
nuclear plant through subgrade storm drains and off the slopes of 
the elevated area, as needed. 

    Water use and quality • Comply with MDEQ Large Quantity Water Withdrawal Permit 
requirements. 

• Use Best Available Technology to reduce evaporative losses from 
cooling towers. 

• Develop and implement the SWPPP to manage stormwater runoff 
and prevent erosion. 

• Develop and implement a PIPP. 
 3 
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Table 5-35.  (contd)  

Affected 
Environment/Resource Area Specific Measures and Control 

 • Comply with requirements of CWA Section 404 permit, 
Section 402(p) NPDES permit, RHAA Section 10 permit, and 
MDEQ Act 451 Section 325. 

• Obtain CWA Section 401 water quality certification and Coastal 
Zone Management Act certification. 

• Design cooling water discharge diffuser to minimize the size of the 
thermal mixing zone, in both lateral and vertical extent. 

• Design the cooling water discharge diffuser to minimize bottom 
scour and associated turbidity.  Riprap may be required to reduce 
bottom scour. 

• Locate and orient the discharge structure to minimize siltation 
resulting from turbidity at the diffuser ports.  Diffuser design would 
reduce concentrated silt buildup through discharge points spaced 
approximately 17 ft apart.  

• Treat cooling tower blowdown water prior to discharge to reduce 
salt concentration. 

Ecological Impacts 
   Terrestrial and wetland 
   resources 

• In consultation with MDNR, develop and implement a Habitat and 
Species Conservation Plan to mitigate operational impacts on the 
eastern fox snake, including measures to reduce traffic-induced 
mortality. 

• Comply with requirements of permits for RHAA Section 10, CWA 
Section 404, and MDEQ Act 451 Section 325 to minimize and 
mitigate impacts on aquatic resources, including jurisdictional 
wetlands.  Wetland mitigation would be developed in consultation 
with MDEQ and USACE. 

• Develop and implement the SWPPP to manage stormwater runoff 
and prevent erosion. 

• Develop and implement a PIPP. 
• Use drift eliminators to keep solids deposition (assumed as salt) 

from cooling towers below NUREG-1555 significance level. 
• Although not under Detroit Edison’s control, ITCTransmission would 

be expected to conform to industry-standard BMPs for transmission 
ROW maintenance to reduce impacts on terrestrial and wetland 
systems. 

    Aquatic resources • Implement measures in the SWPPP, PIPP, and permits for RHAA 
Section 10, CWA Section 404, and MDEQ Act 451 Section 325. 

• Use a closed cycle cooling system to reduce impingement and 
entrainment of aquatic organisms. 

• Maintain a low intake velocity (<0.5 fps). 
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Table 5-35.  (contd)  

Affected 
Environment/Resource Area Specific Measures and Control 

 • Design intake screens with appropriate mesh size and include a 
trash rack.  Regular washing of the intake screens will minimize 
impingement mortality. 

• Use a backwash system that would remove impinged organisms 
from intake screens and return them using a fish return system to 
Lake Erie outside the intake bay area. 

• If a shutdown of the proposed facility is planned during winter 
months, reduce the discharge of cooling water gradually in order to 
reduce the potential for cold shock to aquatic organisms. 

• Design cooling water discharge diffuser to minimize the size of the 
thermal mixing zone in both lateral and vertical extent. 

• Compliance with NPDES permit effluent limits and use of one Lake 
Erie outfall for Fermi 3 would minimize chemical impacts. 

• Avoid the use of phosphorus-containing corrosion and scale 
inhibitors in order to reduce nutrient loading that could contribute to 
algal blooms. 

• Minimize scouring through the use of riprap around the submerged 
discharge port, if necessary, and use an upward orientation of 
discharge ports. 

• Although not under Detroit Edison’s control, ITCTransmission would 
be expected to conform to industry-standard BMPs that are 
protective of aquatic systems for transmission ROW maintenance. 

• Design transmission lines to avoid wetlands or other water bodies 
to the maximum extent possible.  Any unavoidable impacts would 
be subject to regulatory permit conditions. 

Socioeconomic Impacts 
 • Sound attenuation measures as part of the standard mechanical 

draft cooling tower should be sufficient to limit the noise impact.  
Infrequent operation of the mechanical draft cooling towers would 
further reduce noise impacts. 

• Although most operational noise is expected to be similar to 
ambient noise levels, employees would be trained and appropriately 
protected to reduce their risk of noise exposure. 
Comply with all relevant OSHA regulations during operations of 
Fermi 3 

Environmental Justice  • No mitigating measures or controls required. 
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Table 5-35.  (contd)  

Affected 
Environment/Resource Area Specific Measures and Control 

Historic Properties and 
Cultural Resources 

• Operations are unlikely to affect archaeological sites.  Appropriate 
controls would be used during post-construction excavation 
activities to ensure compliance with the National Historic 
Preservation Act. 

• The closest offsite above-ground historic resource in the indirect 
area of potential effect is located approximately 1 mi from the 
proposed location of Fermi 3, and all others are located 
approximately 1.5 to 4.5 mi distant.  Visual impacts are not 
substantial, and no measures or controls are necessary. 

 • The Fermi site contains an existing power plant with two cooling 
towers.  Operations would not introduce a new element that would 
contribute to the loss of historic integrity of historic above-ground 
resources in the site vicinity, and no measures or controls are 
necessary. 

• Although not under Detroit Edison’s control, ITCTransmission would 
be expected to conform to regulatory requirements pertaining to 
historic and cultural resources that could be affected by 
transmission line operations. 

Air Quality and Meteorology • Comply with Federal, State, and local air permits; use cooling-tower 
drift eliminators; water, reseed, or pave areas used for construction. 

• Treat cooling water prior to discharge to reduce salt released into 
the atmosphere. 

Nonradiological Health  • Use of biocides to reduce the levels of microbial populations in the 
cooling tower and condenser. 

• Comply with OSHA standards for Fermi 3 operational workers. 
• Control vehicle emissions by regularly scheduled maintenance. 
• Use standard sound attenuation measures for mechanical draft 

cooling towers.  These should be sufficient to limit the noise impact.  
Infrequent operation of the mechanical draft cooling towers would 
further reduce noise impacts. 

• Monitor the release of nonradiological waste emissions and 
effluents. 

Radiological Impacts of Normal Operations 
   Radiation doses to members  
   of the public 

• Calculated radiation doses to members of the public within NRC 
and EPA standards (10 CFR Part 20, Appendix I of 10 CFR Part 50, 
and 40 CFR Part 190). 

• Radiological effluent and environmental monitoring programs would 
be implemented. 
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Table 5-35.  (contd)  

Affected 
Environment/Resource Area Specific Measures and Control 

   Occupational radiation  
   doses 

• Estimated occupational doses are within NRC standards (10 CFR 
Part 20) 

• Program would be implemented to maintain occupational doses 
ALARA (10 CFR Part 20). 

   Radiation doses to biota  
   other than humans 

• Calculated doses to biota are well within NCRP and IAEA 
guidelines. 

• Radiological environmental monitoring program would be 
implemented. 

Impacts of Postulated Accidents 
   Design-basis accidents • Calculated dose consequences of design-basis accidents for the 

ESBWR at the Fermi site were found to be within regulatory limits. 
   Severe accidents • Calculated probability-weighted consequences of severe accidents 

for the ESBWR at the Fermi site were found to be lower than the 
probability-weighted consequences for currently operating reactors. 

Nonradioactive Wastes • All releases from Fermi 3 including discharges to waste and 
discharges to air would be in compliance with applicable 
regulations, permits, and procedures. 

• All wastes transferred offsite would be managed in licensed 
facilities in compliance with applicable regulations, permits, and 
procedures. 

• All hazardous wastes would be accumulated onsite in accordance 
with all applicable regulations and transferred offsite to 
licensed/permitted facilities in compliance with applicable 
regulations, permits, and procedures. 

• Implement recycling and waste minimization program. 
Source:  Detroit Edison 2011a 

 1 
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Table 5-36.  Summary of Fermi 3 Operational Impacts 1 

Resource Area Comments Impact Level 

Land Use    
   Site and vicinity Operation of one new onsite unit.  Possible new 

housing and retail space in the vicinity. 
SMALL 

   Offsite transmission line  
   corridors 

Approximately 40 percent of a 29.4-mi-
transmission line corridor would be along an 
undeveloped ROW. 

SMALL 

Water Resources   
   Water use   
      Surface water Average consumptive use of approximately 

7.6 billion gal/yr from Lake Erie. 
SMALL 

      Groundwater No groundwater use or dewatering during 
operations. 

SMALL 

   Water quality   
      Surface water Discharge of thermal, chemical, and radiological 

wastes from normal operations.  Physical 
changes in Lake Erie resulting from stormwater 
runoff, blowdown discharge, and maintenance 
dredging. 

SMALL 

      Groundwater No unavoidable adverse impacts on groundwater 
quality are anticipated during operations. 

SMALL 

Ecological Resources   
   Terrestrial and wetlands  
   resources 

Potential impact on eastern fox snake (State-
listed as threatened) from vehicle-related 
mortality. 
Long-term maintenance of former terrestrial and 
wetland habitat as developed facilities on the 
Fermi site.  Long-term maintenance of 
transmission line ROWs as early successional 
habitat.  
 

MODERATE 

   Aquatic resources Cooling system impacts on Lake Erie related to 
thermal discharges, impingement, and 
entrainment. 

SMALL 

Socioeconomics   
   Physical impacts Small increase in noise levels, cooling tower and 

associated condensate plume would be visible 
offsite. 

SMALL 

   Demography Minor increase in population resulting from 
in-migrating operations workforce. 

SMALL 
beneficial 
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Table 5-36  (contd)  

Resource Area Comments Impact Level 
   Economy and taxes Economic impact would be beneficial but SMALL 

in all areas in the 50-mi region except for Monroe 
County, where economic and property tax 
impacts would be LARGE and beneficial.  

SMALL 
beneficial in 
the region to 
LARGE 
beneficial in 
Monroe 
County 

   Infrastructure and community  
   services 

Minor impacts on traffic, recreation, housing, 
public services, and education associated with 
population increase offset by increase in tax 
revenue.  Local traffic would increase during 
operations resulting in increased congestion 
especially during outages. 

SMALL 
(during normal 
operations) to 
MODERATE 
(outages) 

Environmental Justice No environmental pathways or preconditions exist 
that could lead to disproportionately high and 
adverse impacts on minorities or low-income 
populations. 

SMALL 

Historic and Cultural Resources Minor impacts on offsite historic properties 
associated with visible condensate plume from 
cooling towers.  Impacts from operating the 
proposed transmission lines would be minor if 
there are no new significant alterations to the 
cultural environment. 

SMALL 

Air Quality and Meteorology Slight increase in certain criteria pollutants and 
CO2 from plant auxiliary combustion equipment 
(e.g., diesel generators); plumes and drift from 
cooling towers. 

SMALL 

Nonradiological Health  Operational activities would not have 
significant nonradiological health impacts on the 
public and workers.   

SMALL 

Radiological Impacts of Normal Operations 
    Members of the public Doses to members of the public would be below 

NRC and EPA standards, and there would be no 
observable health impacts (10 CFR Part 20, 
Appendix I to 10 CFR Part 50, 40 CFR Part 190). 

SMALL 

   Plant workers Occupational doses to plant workers would be 
below NRC standards, and program to maintain 
doses ALARA would be implemented. 

SMALL 

   Biota other than humans Dose to biota other than humans would be below 
NCRP and IAEA guidelines. 

SMALL 
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Table 5-36  (contd)  

Resource Area Comments Impact Level 
Impacts of Postulated Accidents 
    Design-basis accidents Impacts of design-basis accidents would be well 

below regulatory criteria. 
SMALL 

    Severe accidents Probability-weighted consequences of severe 
accidents would be lower than the Commission’s 
safety goals and probability-weighted 
consequences for currently operating reactors. 

SMALL 

Nonradioactive Wastes Solid, liquid, gaseous, and mixed wastes 
generated during operations would be handled 
according to county, State, and Federal 
regulations. 

SMALL 
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6.0  Fuel Cycle, Transportation, and Decommissioning 1 

This chapter addresses the environmental impacts from (1) the uranium fuel cycle and solid 2 
waste management, (2) the transportation of radioactive material, and (3) the decommissioning 3 
of the proposed new nuclear unit Enrico Fermi Unit 3 (Fermi 3) at the Detroit Edison Enrico 4 
Fermi Atomic Power Plant (Fermi) site. 5 

In its evaluation of uranium fuel cycle impacts from the new unit at the Fermi site, Detroit Edison 6 
used the Economic Simplified Boiling Water Reactor (ESBWR) advanced light-water 7 
reactor (LWR) design, assuming a capacity factor of 93 percent (Detroit Edison 2011) for the 8 
ESBWR reactor design. 9 

This chapter presents the U.S. Nuclear Regulatory Commission (NRC) staff’s assessment of the 10 
environmental impacts from fuel cycle, transportation, and decommissioning activities in relation 11 
to the GE-Hitachi ESBWR design that Detroit Edison is proposing for Fermi 3. 12 

6.1 Fuel Cycle Impacts and Solid Waste Management 13 

This section discusses the environmental impacts from the uranium fuel cycle and solid waste 14 
management for the ESBWR reactor design.  The environmental impacts of this design are 15 
evaluated against specific criteria for LWR designs in Title 10 of the Code of Federal 16 
Regulations (CFR) 51.51. 17 

The regulations in 10 CFR 51.51(a) state the following: 18 

“Under 10 CFR 51.50, every environmental report prepared for the construction permit stage 19 
or early site permit stage or combined license stage of a light-water-cooled nuclear power 20 
reactor, and submitted on or after September 4, 1979, shall take Table S-3, Table of 21 
Uranium Fuel Cycle Environmental Data, as the basis for evaluating the contribution of the 22 
environmental effects of uranium mining and milling, the production of uranium hexafluoride, 23 
isotopic enrichment, fuel fabrication, reprocessing of irradiated fuel, transportation of 24 
radioactive materials and management of low-level wastes and high-level wastes related to 25 
uranium fuel cycle activities to the environmental costs of licensing the nuclear power 26 
reactor.  Table S-3 shall be included in the environmental report and may be supplemented 27 
by a discussion of the environmental significance of the data set forth in the table as 28 
weighed in the analysis for the proposed facility.” 29 

The ESBWR proposed for Unit 3 at the Fermi site is an LWR that would use uranium dioxide 30 
(UO2) fuel; therefore, Table S-3 (10 CFR 51.51(b)) can be used to assess the environmental 31 
impacts of the uranium fuel cycle.  Table S-3 values are normalized for a reference 32 
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1000-megawatt electrical (MW(e)) LWR at an 80 percent capacity factor.  The 10 CFR 51.51(a) 1 
Table S-3 values are reproduced in Table 6-1.  The power rating for the proposed Fermi 3 2 
ESBWR is 4500 megawatts thermal (MW(t)) (Detroit Edison 2011).  With a capacity factor of 3 
93 percent, Fermi 3 would produce an average of 1428 MW(e) (Detroit Edison 2011). 4 

Specific categories of environmental considerations are included in Table S-3 (see Table 6-1).  5 
These categories relate to land use, water consumption and thermal effluents, radioactive 6 
releases, burial of transuranic and high-level waste (HLW) and low-level waste (LLW), and 7 
radiation doses from transportation and occupational exposures.  In developing Table S-3, the 8 
NRC staff considered two fuel cycle options that differed in the treatment of spent fuel removed 9 
from a reactor.  The “no-recycle” option treats all spent fuel as waste to be stored at a Federal 10 
waste repository, whereas the “uranium-only recycle” option involves reprocessing spent fuel to 11 
recover unused uranium and return it to the system.  Neither cycle involves the recovery of 12 
plutonium.  The contributions in Table S-3 resulting from reprocessing, waste management, and 13 
transportation of wastes are maximized for both of the two fuel cycles (uranium-only and 14 
no-recycle); that is, the identified environmental impacts are based on the cycle that results in 15 
the greater impact.  The uranium fuel cycle is defined as the total of those operations and 16 
processes associated with provision, utilization, and ultimate disposition of fuel for nuclear 17 
power reactors. 18 

The Nuclear Nonproliferation Act of 1978 (22 USC 3201 et seq.) significantly affected the 19 
disposition of spent nuclear fuel by deferring indefinitely the commercial reprocessing and 20 
recycling of spent fuel produced in the U.S. commercial nuclear power program.  While the ban 21 
on the reprocessing of spent fuel was lifted during the Reagan administration, economic 22 
circumstances changed, reserves of uranium ore increased, and the stagnation of the nuclear 23 
power industry in the United States provided little incentive for industry to resume reprocessing.  24 
During the 109th Congress, the Energy Policy Act of 2005 (119 Statute 594) was enacted.  It 25 
authorized the U.S. Department of Energy (DOE) to conduct an advanced fuel recycling 26 
technology research and development program to evaluate proliferation-resistant fuel recycling 27 
and transmutation technologies that minimize environmental or public health and safety 28 
impacts.  Consequently, while Federal policy does not prohibit reprocessing, additional DOE 29 
efforts would be needed before commercial reprocessing and recycling of spent fuel produced 30 
in the U.S. commercial nuclear power plants could commence. 31 

The no-recycle option is presented schematically in Figure 6-1.  Natural uranium is mined in 32 
either open-pit or underground mines or by an in situ leach solution mining process.  In situ 33 
leach mining, presently the primary form of mining in the United States, involves injecting a 34 
lixiviant solution into the uranium ore body to dissolve uranium, and then pumping the solution 35 
to the surface for further processing.  The ore or in situ leach solution is transferred to mills 36 
where it is processed to produce “yellowcake” uranium oxide (U3O8).  A conversion facility 37 
prepares the U3O8 by converting it to uranium hexafluoride (UF6), which is then processed by an 38 
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Table 6-1.  Uranium Fuel Cycle Environmental Data(a) 1 

Environmental Considerations Total 
Maximum Effect per Annual Fuel Requirement or 

Reference Reactor Year of Model 1000-MW(e) LWR 

Natural Resource Use   

Land (acres)   

Temporarily committed(b) 100  

Undisturbed area 79  

Disturbed area 22 Equivalent to a 100-MW(e) coal-fired power plant. 

Permanently committed 13  

Overburden moved (millions of MT) 2.8 Equivalent to a 95-MW(e) coal-fired power plant. 

Water (millions of gallons)   

Discharged to air 160 Equal to 2 percent of model 1000-MW(e) LWR with 
cooling tower. 

Discharged to water bodies 11,090  

Discharged to ground 127  

    Total 11,377 Less than 4 percent of model 1000 MW(e) with once-
through cooling. 

Fossil fuel   

Electrical energy (thousands of MW-hr) 323 Less than 5 percent of model 1000-MW(e) LWR output.  

Equivalent coal (thousands of MT) 118 Equivalent to the consumption of a 45-MW(e) coal-fired 
power plant. 

Natural gas (millions of standard cubic 
feet) 

135 Less than 0.4 percent of model 1000 MW(e) energy 
output. 

Effluents – Chemical (MT)   

Gases (including entrainment)(c)   

SOx  4400  

NOx
(d) 1190 Equivalent to emissions from a 45-MW(e) coal-fired plant 

for a year. 

Hydrocarbons 14  

CO 29.6  

Particulates 1154  

Other gases:    

F 0.67 Principally from uranium hexafluoride (UF6) production, 
enrichment, and reprocessing.  The concentration is 
within the range of State standards – below level that has 
effects on human health. 

HCI 0.014  

   

 2 
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Table 6-1.  (contd) 

Environmental Considerations Total 
Maximum Effect per Annual Fuel Requirement or 

Reference Reactor Year of Model 1000-MW(e) LWR 

Liquids   

SO4
- 9.9 From enrichment, fuel fabrication, and reprocessing 

steps.  Components that constitute a potential for adverse 
environmental effect are present in dilute concentrations 
and receive additional dilution by receiving bodies of 
water to levels below permissible standards.  The 
constituents that require dilution and the flow of dilution 
water are:  NH3 – 600 cfs, NO3 – 20 cfs, Fluoride – 70 cfs. 

NO3
- 25.8 

Fluoride 12.9 

Ca++ 5.4 

Cl¿ 8.5 

Na+ 12.1 

NH3 10 

Fe 0.4 

Tailings solutions (thousands of MT) 240 From mills only – no significant effluents to environment. 

Solids 91,000 Principally from mills – no significant effluents to 
environment. 

Effluents – Radiological (curies)   

Gases (including entrainment)   

Rn-222   Presently under reconsideration by the Commission. 

Ra-226  0.02  

Th-230  0.02  

Uranium  0.034  

Tritium (thousands) 18.1  

C-14  24  

Kr-85 (thousands) 400  

Ru-106  0.14 Principally from fuel reprocessing plants. 

I-129  1.3  

I-131  0.83  

Tc-99   Presently under consideration by the Commission. 

Fission products and transuranics 0.203  

Liquids   

Uranium and daughters 2.1 Principally from milling – included tailings liquor and 
returned to ground – no effluents; therefore, no effect on 
environment. 

Ra-226  0.0034 From UF6 production. 

Th-230  0.0015  

Th-234  0.01 From fuel fabrication plants – concentration 10 percent of 
10 CFR Part 20 for total processing 26 annual fuel 
requirements for model LWR. 

Fission and activation products 5.9 × 10-6  
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Table 6-1.  (contd) 

Environmental Considerations Total 
Maximum Effect per Annual Fuel Requirement or 

Reference Reactor Year of Model 1000-MW(e) LWR 

Solids (buried onsite)   
Other than high-level (shallow) 11,300 9100 Ci comes from low-level reactor wastes and 1500 Ci 

comes from reactor decontamination and 
decommissioning – buried at land burial facilities.  600 Ci 
comes from mills – included in tailings returned to ground.  
Approximately 60 Ci comes from conversion and spent 
fuel storage.  No significant effluent to the environment. 

TRU and HLW (deep) 1.1 × 107 Buried at Federal Repository. 

Effluents – thermal (billions of Btus) 4063 Less than 5 percent of model1000-MW(e) LWR. 
Transportation (person-rem):    

Exposure of workers and general public 2.5  
Occupational exposure (person-rem) 22.6 From reprocessing and waste management. 

(a) In some cases where no entry appears, it is clear from the background documents that the matter was addressed and that, in effect, the 
table should be read as if a specific zero entry had been made.  However, there are other areas that are not addressed at all in the 
table.  Table S-3 does not include health effects from the effluents described in the table, or estimates of releases of radon-222 from the 
uranium fuel cycle or estimates of technetium-99 released from waste management or reprocessing activities.  These issues may be 
the subject of litigation in the individual licensing proceedings. 

 Data supporting this table are given in the “Environmental Survey of the Uranium Fuel Cycle,” WASH-1248 (AEC 1974); the 
“Environmental Survey of the Reprocessing and Waste Management Portion of the LWR Fuel Cycle,” NUREG-0116 (Supp.1 to WASH-
1248) (NRC 1976); the “Public Comments and Task Force Responses Regarding the Environmental Survey of the Reprocessing and 
Waste Management Portions of the LWR Fuel Cycle,” NUREG-0216 (Supp. 2 to WASH-1248) (NRC 1977b); and in the record of the 
final rulemaking pertaining to Uranium Fuel Cycle Impacts from Spent Fuel Reprocessing and Radioactive Waste Management, Docket 
RM-50-3.  The contributions from reprocessing, waste management, and transportation of wastes are maximized for either of the two 
fuel cycles (uranium only and no recycle).  The contribution from transportation excludes transportation of cold fuel to a reactor and of 
irradiated fuel and radioactive wastes from a reactor, which are considered in Table S-4 of Sec. 51.20(g).  The contributions from the 
other steps of the fuel cycle are given in columns A–E of Table S-3A of WASH-1248. 

(b) The contributions to temporarily committed land from reprocessing are not prorated over 30 years, because the complete temporary 
impact accrues regardless of whether the plant services 1 reactor for 1 year or 57 reactors for 30 years. 

(c) Estimated effluents based upon combustion of equivalent coal for power generation. 
(d) 1.2 percent from natural gas use and process. 

enrichment facility to increase the percentage of the more fissile isotope uranium-235 and 1 
decrease the percentage of the non-fissile isotope uranium-238.  At a fuel fabrication facility, the 2 
enriched uranium, which is approximately 5 percent uranium-235, is then converted to UO2.  3 
The UO2 is pelletized, sintered, and inserted into tubes to form fuel assemblies, which are 4 
placed in a reactor to produce power.  When the content of the uranium-235 reaches a point 5 
where the nuclear reactor has become inefficient with respect to neutron economy, the fuel 6 
assemblies are withdrawn from the reactor.  After onsite storage for sufficient time to allow for 7 
short-lived fission product decay and to reduce the heat generation rate, the fuel assemblies 8 
would be transferred to a waste repository for internment.  Disposal of spent fuel elements in a 9 
repository constitutes the final step in the no-recycle option. 10 

The following assessment of the environmental impacts of the fuel cycle as related to the 11 
operation of the proposed project is based on the values given in Table S-3 (Table 6-1) and the 12 
NRC staff’s analysis of the radiological impact from radon-222 and technetium-99.  In 13 
NUREG-1437, Generic Environmental Impact Statement for License Renewal of Nuclear Plants  14 
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 1 

Figure 6-1.  The Uranium Fuel Cycle:  No-Recycle Option (derived from NRC 1996) 2 

(GEIS) (NRC 1996, 1999),(a) the NRC staff provides a detailed analysis of the environmental 3 
impacts from the uranium fuel cycle.  Although NUREG-1437 is specific to the impacts related to 4 
license renewal, the information is relevant to this review, because the advanced LWR design 5 
considered here uses the same type of fuel; the NRC staff’s analyses in Section 6.2.3 of 6 
NUREG-1437 are summarized and set forth here. 7 

The fuel cycle impacts in Table S-3 are based on a reference 1000-MW(e) LWR operating at an 8 
annual capacity factor of 80 percent for a net electric output of 800 MW(e).  As explained above, 9 
the total net electric output from Fermi 3 is 1428 MW(e), which is about 1.79 times 10 
(i.e., 1428 MW(e) divided by 800 MW(e) yields 1.79) the impact values in Table S-3 (see 11 
Table 6-1).  For simplicity and added conservatism in its review and evaluation of the 12 
environmental impacts of the fuel cycle, the NRC staff multiplied the impact values in Table S-3 13 
by a factor of 2, rather than 1.79, thus scaling the impacts upward to account for the increased 14 
electric generation of the proposed unit.  Throughout this chapter, scaling by a factor of 2 will be 15 
referred to as the 1000-MW(e) LWR-scaled model. 16 

                                                 
(a) NUREG-1437 was originally issued in 1996.  Addendum 1 to NUREG-1437 was issued in 1999.  

Hereafter, all references to NUREG-1437 include NUREG-1437 and its Addendum 1. 
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Recent changes in the fuel cycle may have some bearing on environmental impacts; however, 1 
as discussed below, the NRC staff is confident that the contemporary fuel cycle impacts are 2 
below those identified in Table S-3.  This is especially true in light of the following recent fuel 3 
cycle trends in the United States: 4 

• Increasing use of in situ leach uranium mining, which does not produce mine tailings. 5 

• Transitioning of U.S. uranium enrichment technology from gaseous diffusion (GD) to gas 6 
centrifuge (GC).  The latter centrifuge process uses only a small fraction of the electrical 7 
energy per separation unit compared to GD.  (U.S. GD plants relied on electricity derived 8 
mainly from the burning of coal.) 9 

• Current LWRs use nuclear fuel more efficiently due to higher fuel burnup.  Therefore, less 10 
uranium fuel per year of reactor operation is required than in the past to generate the same 11 
amount of electricity. 12 

• Fewer spent fuel assemblies per reactor-year are discharged; hence, the waste 13 
storage/repository impact is lessened. 14 

The values in Table S-3 were calculated from industry averages for the performance of each 15 
type of facility or operation within the fuel cycle.  Recognizing that this approach meant that 16 
there would be a range of reasonable values for each estimate, the NRC staff followed the 17 
policy of choosing the assumptions or factors to be applied so that the calculated values would 18 
not be underestimated.  This approach was intended to ensure that the actual environmental 19 
impacts would be smaller than the quantities shown in Table S-3 for all LWR nuclear power 20 
plants within the widest range of operating conditions.  The NRC staff recognizes that many of 21 
the fuel cycle parameters and interactions vary in small ways from the estimates in Table S-3; 22 
the staff concludes that these variations would have no impacts on the Table S-3 calculations.   23 

For example, to determine the quantity of fuel required for a year’s operation of a nuclear power 24 
plant in Table S-3, the NRC staff defined the model reactor as a 1000-MW(e) LWR operating at 25 
80 percent capacity with a 12-month fuel reloading cycle and an average fuel burnup of 26 
33,000 megawatt-days per metric ton of uranium (MWd/MTU).  This is a “reactor reference 27 
year” or “reference reactor-year” depending on the source (either Table S-3 or NUREG-1437), 28 
but it has the same meaning.   29 

If approved, the combined license (COL) for Fermi 3 would allow 40 years of operation.  In 30 
NUREG-1437, the sum of the initial fuel loading plus all of the reloads for the lifetime of the 31 
reactor can be divided by the 60-year lifetime (40-year initial license term and 20-year license 32 
renewal term) to obtain an average annual fuel requirement.  This approach was followed in 33 
NUREG-1437 for both boiling water reactors and pressurized water reactors; the higher annual 34 
requirement, 35 metric tons (MT) of uranium made into fuel for a boiling water reactor, was 35 
chosen in NUREG-1437 as the basis for the reference reactor-year (NRC 1996).  The average 36 
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annual fuel requirement presented in NUREG-1437 would only be increased by 2 percent if a 1 
40-year lifetime was evaluated.  However, a number of fuel management improvements have 2 
been adopted by nuclear power plants to achieve higher performance and to reduce fuel and 3 
separative-work (enrichment) requirements.  Since Table S-3 was promulgated, these 4 
improvements have reduced the annual fuel requirement, which means the Table S-3 5 
assumptions remain bounding as applied to the proposed unit. 6 

Another change supporting the bounding nature of the Table S-3 assumptions is the elimination 7 
of U.S. restrictions on the importation of foreign uranium.  Until recently, the economic 8 
conditions in the uranium market favored utilization of foreign uranium at the expense of the 9 
domestic uranium industry.  From the mid-1980s to 2004, the price of U3O8 remained below 10 
$20 per pound.  These market conditions forced the closing of most U.S. uranium mines and 11 
mills, substantially reducing the environmental impacts in the United States from uranium-12 
mining activities.  However, the spot price of uranium increased dramatically, from $24 per 13 
pound in April 2005 to $135 per pound in July 2007, and has decreased to near $52 per pound 14 
as of July 2011 (UxC 2011).  As a result, there is a renewed interest in uranium mining and 15 
milling in the United States, and the NRC anticipates receiving multiple license applications for 16 
uranium mining and milling in the next several years.  The majority of these applications are 17 
expected to be for in situ leach solution mining that does not produce tailings.  Factoring in 18 
changes to the fuel cycle suggests that the environmental impacts of mining and tail millings 19 
could drop to levels below those given in Table S-3; however, Table S-3 estimates remain 20 
bounding for the proposed unit. 21 

In summation, these reasons highlight why Table S-3 is likely to overestimate impacts from 22 
Fermi 3 and, therefore, remains a bounding approach for this analysis. 23 

Section 6.2 of NUREG-1437 discusses, in greater detail, the sensitivity to changes in the fuel 24 
cycle since issuance of Table S-3 on the environmental impacts. 25 

6.1.1 Land Use 26 

The total annual land requirement for the fuel cycle supporting the 1000-MW(e) LWR-scaled 27 
model is about 230 ac.  Approximately 26 ac are permanently committed land, and 200 ac are 28 
temporarily committed.  A “temporary” land commitment is a commitment for the life of the 29 
specific fuel cycle plant (e.g., a mill, enrichment plant, or succeeding plants).  Following 30 
completion of decommissioning, such land can be released for unrestricted use.  “Permanent” 31 
commitments represent land that may not be released for use after plant shutdown and 32 
decommissioning because decommissioning activities do not result in removal of sufficient 33 
radioactive material to meet the limits in 10 CFR Part 20, Subpart E, for release of that area for 34 
unrestricted use.  Of the 200 ac of temporarily committed land, 160 ac are undisturbed and 35 
44 ac are disturbed.  In comparison, a coal-fired power plant using the same MW(e) output as 36 
the LWR-scaled model and using strip-mined coal requires the disturbance of about 360 ac/yr 37 
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for fuel alone.  The NRC staff concludes that the impacts on land use to support the 1 
1000-MW(e) LWR-scaled model would be SMALL. 2 

6.1.2 Water Use 3 

The principal water use for the fuel cycle supporting a 1000-MW(e) LWR-scaled model is that 4 
required to remove waste heat from the power stations supplying electrical energy for the 5 
enrichment step of this cycle.  Scaling from Table S-3, of the total annual water use of 6 
2.3 × 1010 gal, about 2.2 × 1010 gal are required for the removal of waste heat, assuming that a 7 
new unit uses once-through cooling.  Also, scaling from Table S-3, other water uses involve the 8 
discharge to air (e.g., evaporation losses in process cooling) of about 3.2 × 108 gal/yr and water 9 
discharged to the ground (e.g., mine drainage) of about 3.0 × 108 gal/yr.   10 

On a thermal-effluent basis, annual discharges from the nuclear fuel cycle are about 4 percent 11 
of the 1000-MW(e) LWR-scaled model using once-through cooling. The consumptive water use 12 
is about 2 percent of the 1000-MW(e) LWR-scaled model using cooling towers. The maximum 13 
consumptive water use (assuming that all plants supplying electrical energy to the nuclear fuel 14 
cycle use cooling towers) would be about 4 percent of the 1000-MW(e) LWR-scaled model 15 
using cooling towers. Under this condition, thermal effluents would be negligible.  The NRC staff 16 
concludes that the impacts on water use for these combinations of thermal loadings and water 17 
consumption would be SMALL. 18 

6.1.3 Fossil Fuel Impacts 19 

Electric energy and process heat are required during various phases of the fuel cycle process.  20 
The electric energy is usually produced by the combustion of fossil fuel at conventional power 21 
plants.  Electric energy associated with the fuel cycle represents about 5 percent of the annual 22 
electric power production of the reference 1000-MW(e) LWR.  Process heat is generated 23 
primarily by the combustion of natural gas.  This gas consumption, if used to generate 24 
electricity, would be less than 0.4 percent of the electrical output from the model plant.  The 25 
NRC staff concludes that the fossil fuel impacts from the direct and indirect consumption of 26 
electric energy for fuel cycle operations would be SMALL relative to the net power production of 27 
the proposed project. 28 

The largest use of electricity in the fuel cycle comes from the enrichment process.  It appears 29 
that GC technology is likely to eventually replace GD technology for uranium enrichment in the 30 
United States.  The same amount of enrichment from a GC facility uses less electricity and 31 
therefore results in lower amounts of air emissions such as carbon dioxide (CO2) than a GD 32 
facility.  Therefore, the NRC staff concludes that the values for electricity use and air emissions 33 
in Table S-3 continue to be appropriately bounding values. 34 
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As indicated in Appendix L, the largest source of carbon dioxide (CO2) emissions associated 1 
with nuclear power is from the fuel cycle, not operation of the plant.  The largest source of CO2 2 
in the fuel cycle is production of electric energy from the combustion of fossil fuel in 3 
conventional power plants. This energy is used to power components of the fuel cycle such as 4 
the enrichment process.  The CO2 emissions from the fuel cycle are about 5 percent of the CO2 5 
emissions from an equivalent fossil-fuel-fired plant. 6 

In Appendix L, the NRC staff estimates that the carbon footprint of the fuel cycle to support a 7 
reference 1000-MW(e) LWR operating at an 80 percent capacity factor for a 40-year plant life is 8 
on the order of 17,000,000 MT of CO2, including a very small contribution from other 9 
greenhouse gases (GHGs).  Scaling this footprint to the power level of Fermi 3 using the scaling 10 
factor of 2 discussed earlier, the NRC staff estimates the carbon footprint for 40 years of fuel 11 
cycle emissions to be 34,000,000 MT of CO2 (average annual emissions rate of 850,000 MT, 12 
averaged over the period of operation) as compared to a total United States annual emission 13 
rate of 5.5 billion MT of CO2 (EPA 2011).   14 

On this basis, the NRC staff concludes that the fossil fuel impacts, including GHG emissions, 15 
from the direct and indirect consumption of electric energy for fuel cycle operations, would be 16 
SMALL. 17 

6.1.4 Chemical Effluents 18 

The quantities of gaseous and particulate effluents from fuel cycle processes are given in 19 
Table S-3 (Table 6-1) for the reference 1000-MW(e) LWR and, according to WASH-1248 20 
(AEC 1974), result from the generation of electricity for fuel cycle operations.  The principal 21 
effluents are sulfur oxides, nitrogen oxides, and particulates.  Table S-3 states that the fuel cycle 22 
for the reference 1000-MW(e) LWR requires 323,000 MW-hr of electricity.  The fuel cycle for the 23 
1000-MW(e) LWR-scaled model would therefore require 6.5 × 105 MW-hr of electricity, or 24 
0.016 percent of the 4.1 billion MW-hr of electricity generated in the United States in 2008 25 
(DOE/EIA 2009).  Therefore, the gaseous and particulate emissions would add about 26 
0.016 percent to the national gaseous and particulate chemical effluents for electricity 27 
generation. 28 

Liquid chemical effluents produced in fuel cycle processes are related to fuel enrichment and 29 
fabrication and may be released to receiving waters.  These effluents are usually present in 30 
dilute concentrations, such that only small amounts of dilution water are required to reach levels 31 
of concentration that are within established standards.  Table S-3 (Table 6-1) specifies the 32 
amount of dilution water required for specific constituents.  In addition, all liquid discharges into 33 
the navigable waters of the United States from plants associated with the fuel cycle operations 34 
would be subject to requirements and limitations set by the appropriate Federal, State, Tribal, 35 
and local agencies. 36 



Fuel Cycle, Transportation, and Decommissioning 

October 2011 6-11 Draft NUREG-2105 

Tailings solutions and solids are generated during the milling process, but as Table S-3 1 
indicates, effluents are not released in quantities sufficient to have a significant impact on the 2 
environment. 3 

On the basis of the discussions above, the NRC staff concludes that the impacts of these 4 
chemical effluents would be SMALL. 5 

6.1.5 Radiological Effluents 6 

Radioactive effluents estimated to be released to the environment from waste management 7 
activities and certain other phases of the fuel cycle process are set forth in Table S-3 8 
(Table 6-1).  NUREG-1437 (NRC 1996) provides the 100-year environmental dose commitment 9 
to the U.S. population from fuel cycle activities for 1 year of operation of the model 1000-MW(e) 10 
LWR using the radioactive effluents in Table S-3.  Excluding reactor releases and dose 11 
commitments because of exposure to radon-222 and technetium-99, the total overall whole 12 
body gaseous dose commitment and whole body liquid dose commitment from the fuel cycle 13 
were calculated to be approximately 400 person-rem and 200 person-rem, respectively.  Scaling 14 
these dose commitments by a factor of 2 for the 1000-MW(e) LWR-scaled model results in 15 
whole body dose commitment estimates of 800 person-rem for gaseous releases and 16 
400 person-rem for liquid releases.  For both pathways, the estimated 100-year environmental 17 
dose commitment to the U.S. population would be approximately 1,200 person-rem for the 18 
1000-MW(e) LWR-scaled model. 19 

Currently, the radiological impacts associated with radon-222 and technetium-99 releases are 20 
not addressed in Table S-3.  Principal radon releases occur during mining and milling 21 
operations and as emissions from mill tailings, whereas principal technetium-99 releases occur 22 
from GD facilities.  Detroit Edison provided an assessment of radon-222 and technetium-99 in 23 
its Environmental Review (ER) (Detroit Edison 2011).  This evaluation relied on the information 24 
discussed in NUREG-1437 (NRC 1996). 25 

In Section 6.2 of NUREG-1437 (NRC 1996), the NRC staff estimated the radon-222 releases 26 
from mining and milling operations and from mill tailings for each year of operations of the 27 
reference 1000-MW(e) LWR.  The estimated releases of radon-222 for the reference reactor 28 
year for the 1000-MW(e) LWR-scaled model are approximately 10,400 curies (Ci).  Of this total, 29 
about 78 percent would be from mining, 15 percent from milling operations, and 7 percent from 30 
inactive tails before stabilization.  For radon releases from stabilized tailings, the NRC staff 31 
assumed that the LWR-scaled model would result in emissions of 2 Ci per site year (i.e., 2 times 32 
the NUREG-1437 [NRC 1996] estimate for the reference reactor year).  The major risks from 33 
radon-222 are from exposure to the bone and the lungs, although there is a small risk from 34 
exposure to the whole body.  The organ-specific dose-weighting factors from 10 CFR Part 20 35 
were applied to the bone and lung doses to estimate the 100-year dose commitment from 36 
radon-222 to the whole body.  The estimated 100-year environmental dose commitment from 37 
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mining, milling, and tailings before stabilization for each reactor-year (assuming the 1000-MW(e) 1 
LWR-scaled model) would be approximately 1,840 person-rem to the whole body.  From 2 
stabilized tailings piles, the estimated 100-year environmental dose commitment would be 3 
approximately 36 person-rem to the whole body.  Additional insights regarding Federal 4 
policy/resource perspectives concerning institutional controls comparisons with routine 5 
radon-222 exposure and risk and long-term releases from stabilized tailing piles are discussed 6 
in NUREG-1437 (NRC 1996). 7 

Also as discussed in NUREG-1437, the NRC staff considered the potential doses associated 8 
with the releases of technetium-99.  The estimated releases of technetium-99 for the reference 9 
reactor year for the 1000-MW(e) LWR-scaled model are 14 millicuries (mCi) from chemical 10 
processing of recycled UF6 before it enters the isotope enrichment cascade, and 10 mCi into the 11 
groundwater from a HLW repository.  The major risks from technetium-99 are from exposure to 12 
the gastrointestinal tract and kidney, although there is a small risk from exposure to the whole 13 
body.  Applying the organ-specific dose-weighting factors from 10 CFR Part 20 to the 14 
gastrointestinal tract and kidney doses, the total-body 100-year dose commitment from 15 
technetium-99 to the whole body was estimated to be 200 person-rem for the 1000-MW(e) 16 
LWR-scaled model. 17 

Radiation protection experts assume that any amount of radiation may pose some risk of 18 
causing cancer or a severe hereditary effect, and that the risk is higher for higher radiation 19 
exposures.  Therefore, a linear, no-threshold dose-response relationship is used to describe the 20 
relationship between radiation dose and detriments such as cancer induction.  A recent report 21 
by the National Research Council (2006), the Biological Effects of Ionizing Radiation (BEIR) VII 22 
report, uses the linear, no-threshold dose-response model as a basis for estimating the risks 23 
from low doses.  This approach is accepted by the NRC as a conservative method for 24 
estimating health risks from radiation exposure, recognizing that the model may overestimate 25 
those risks.  Based on this method, the NRC staff estimated the risk to the public from radiation 26 
exposure using the nominal probability coefficient for total detriment.  This coefficient has the 27 
value of 570 fatal cancers, nonfatal cancers, and severe hereditary effects per 28 
1,000,000 person-rem (10,000 person-sievert [Sv]), equal to 0.00057 effect per person-rem.  29 
The coefficient is taken from Publication 103 of the International Commission on Radiological 30 
Protection (ICRP) (ICRP 2007). 31 

The nominal probability coefficient was multiplied by the sum of the estimated whole body 32 
population doses from gaseous effluents, liquid effluents, radon-222, and technetium-99 33 
discussed above (approximately 3300 person-rem/yr) to calculate that the U.S. population 34 
would incur a total of approximately 1.9 fatal cancers, nonfatal cancers, and severe hereditary 35 
effects annually. 36 

Radon-222 releases from tailings are indistinguishable from background radiation levels at a 37 
few miles distance from the tailings pile (at less than 0.6 mi in some cases) (NRC 1996).  The 38 
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public dose limit issued by the U.S. Environmental Protection Agency (EPA) (40 CFR Part 190) 1 
is 25 millirem per year (mrem/yr) to the whole body from the entire fuel cycle, but most NRC 2 
licensees have airborne effluents resulting in doses of less than 1 mrem/yr (61 FR 65120). 3 

In addition, at the request of the U.S. Congress, the National Cancer Institute (NCI) conducted a 4 
study and published Cancer in Populations Living Near Nuclear Facilities in 1990 5 
(Jablon et al. 1990).  This report included an evaluation of health statistics around all nuclear 6 
power plants, as well as several other nuclear fuel cycle facilities, in operation in the 7 
United States in 1981, and found “no evidence that an excess occurrence of cancer has 8 
resulted from living near nuclear facilities.”  The contribution to the annual average dose 9 
received by an individual from fuel-cycle-related radiation and other sources as reported in a 10 
report published by the National Council on Radiation Protection and Measurements (NCRP) 11 
(NCRP 2009) is listed in Table 6-2.  The contribution from the nuclear fuel cycle to an 12 
individual’s annual average radiation dose is extremely small (less than 0.1 mrem/yr) compared 13 
to the annual average background radiation dose (311 mrem/yr). 14 

Based on the analyses presented above, the NRC staff concludes that the environmental 15 
impacts of radioactive effluents from the fuel cycle are SMALL. 16 

Table 6-2.  Comparison of Annual Average Dose Received by an Individual from All Sources 17 

Source Dose (mrem/yr)(a) Percent of Total 
Ubiquitous background Radon and thoron 

Space 
Terrestrial 
Internal (body) 
Total background sources 

228 
33 
21 
29 
311 

37 
5 
3 
5 
50 

Medical Computed tomography 
Medical x-ray 
Nuclear medicine 
Total medical sources 

147 
76 
77 
300 

24 
12 
12 
48 

Consumer  Construction materials, smoking, 
air travel, mining, agriculture, 
fossil fuel combustion 

13 2 

Other Occupational 
Nuclear fuel cycle 

0.5(b)

0.05(c) 
0.1 
0.01 

Total  624 100 
Source:  NCRP 2009 
(a) NCRP Report 160 expresses doses in mSv/yr (1 mSv/yr equals 100 mrem/yr). 
(b) Occupational dose is regulated separately from public dose and is provided here for informational purposes. 
(c) Calculated using 153 person-Sv/yr from Table 6.1 of NCRP 160 and a 2006 U.S. population of 300 million. 
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6.1.6 Radiological Wastes 1 

The quantities of buried radioactive waste material (low-level, high-level, and transuranic 2 
wastes) generated by the reference 1000-MW(e) LWR are specified in Table S-3 (Table 6-1).  3 
For LLW disposal at land burial facilities, the Commission notes in Table S-3 that there would be 4 
no significant radioactive releases to the environment.   5 

Detroit Edison can currently ship Class A LLW to the Energy Solutions site in Clive, Utah; 6 
however, it cannot dispose of Class B and C LLW at the Energy Solutions site in Barnwell, 7 
South Carolina.  The Waste Control Specialists, LLC, site in Andrews County, Texas, is licensed 8 
to accept Class A, B, and C LLW from the Texas Compact (Texas and Vermont).  As of May 9 
2011, Waste Control Specialists, LLC, may accept Class A, B, and C LLW from outside the 10 
Texas Compact for disposal, subject to established criteria, conditions, and approval processes.  11 
Michigan is not currently affiliated with any compact.  Other disposal sites may also be available 12 
by the time Fermi 3 could become operational.   13 

Detroit Edison has committed to implementing a waste minimization program for Fermi 3 14 
(Detroit Edison 2011); however, additional waste minimization measures could be implemented 15 
by the licensee to specifically reduce or eliminate the generation of Class B and C waste.  16 
These measures could include reducing the service run length for resin beds, short-loading 17 
media volumes in ion-exchange vessels, and other techniques discussed in the Electric Power 18 
Research Institute (EPRI) Class B/C Waste Reduction Guide (EPRI 2007a) and EPRI 19 
Operational Strategies to Reduce Class B/C Wastes (EPRI 2007b).  These measures would 20 
provide time for offsite disposal capability to be developed or onsite interim storage capacity to 21 
be added.  Measures to reduce the generation of Class B and C wastes, such as reducing the 22 
service run length of resin beds, could increase the volume of LLW, but would not increase the 23 
total activity (in curies) of radioactive material in the waste. The volume of waste would still be 24 
bounded by or very similar to the estimates in Table S-3, and the environmental impacts would 25 
not be significantly different. 26 

Detroit Edison has proposed a Solid Waste Management System for Fermi 3 that provides 27 
enough storage space to hold the total combined volume of 3 months of packaged Class A and 28 
10 years of packaged Class B and Class C LLW generated during plant operations.  If additional 29 
storage capacity for Class B and C LLW is required, Detroit Edison could elect to construct 30 
additional temporary storage facilities.  Detroit Edison could also enter into an agreement with a 31 
third-party contractor to process, store, own, and ultimately dispose of LLW from Fermi 3.   32 

The NRC staff anticipates that licensees would temporarily store Class B and C LLW onsite until 33 
offsite storage locations are available. Several operating nuclear power plants have successfully 34 
increased onsite storage capacity in the past in accordance with existing NRC regulations. This 35 
extended waste storage onsite resulted in no significant increase in dose to the public. In 36 
addition, the NRC issued Regulatory Issue Summary 2008-12 (NRC 2008), which included 37 
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guidance for the extended onsite interim storage of LLW. This guidance addressed the storage 1 
of waste in a manner that minimizes potential exposure to workers, which may require adding 2 
shielding and storing waste in packaging compatible with the waste composition (e.g., chemical 3 
and thermal properties).   4 

In most circumstances, the NRC’s regulations (10 CFR 50.59) allow licensees operating nuclear 5 
power plants to construct and operate additional onsite LLW storage facilities without seeking 6 
approval from the NRC.  Licensees are required to evaluate the safety and environmental 7 
impacts before constructing the facility and make those evaluations available to NRC 8 
inspectors.  A number of nuclear power plant licensees have constructed and currently operate 9 
such facilities in the United States.  Typically, these additional facilities are constructed near the 10 
power block inside the security fence, on land that has already been disturbed during initial plant 11 
construction.  Therefore, the impacts on environmental resources (e.g., land use and aquatic 12 
and terrestrial biota) would be very small.  All of the NRC (10 CFR Part 20) and EPA 13 
(40 CFR Part 190) dose limits would apply both for public and occupational radiation exposure. 14 

In addition, NUREG-1437 assessed the impacts of LLW storage onsite at currently operating 15 
nuclear power plants and concluded that the radiation doses to offsite individuals from interim 16 
LLW storage are insignificant (NRC 1996).  The radiological environmental monitoring programs 17 
around nuclear power plants that operate such facilities show that the increase in radiation dose 18 
at the site boundary is not significant; the doses continue to be below 25 mrem/yr, the dose limit 19 
of 40 CFR Part 190.  The types and amounts of LLW generated during operations of the 20 
proposed Fermi 3 reactor would be very similar to those generated by currently operating 21 
nuclear power plants, and the construction and operation of these interim LLW storage facilities 22 
would be very similar to the construction and operation of the currently operating facilities.    23 
Additionally, in NUREG-1437 (Section 6.4.4.2), the NRC staff concluded that there should be no 24 
significant issues or environmental impacts associated with interim storage of LLW generated 25 
by nuclear power plants.  Interim storage facilities would be used until these wastes could be 26 
shipped safely to licensed disposal facilities.  Detroit Edison’s resolution of LLW disposal issues 27 
for the existing Fermi 2 facility could also be implemented for the proposed Fermi 3 facility. 28 

Current national policy, as found in the Nuclear Waste Policy Act (42 USC 10101 et seq.), 29 
mandates that high-level and transuranic wastes be buried at a deep geologic repository, such 30 
as the proposed repository at Yucca Mountain, Nevada.  No release to the environment is 31 
expected to be associated with deep geologic disposal because it has been assumed that all of 32 
the gaseous and volatile radionuclides contained in the spent fuel are released to the 33 
atmosphere before the disposal of the waste.  In NUREG-0116 (NRC 1976), which provides 34 
background and context for the Table S-3 values established by the Commission, the NRC staff 35 
indicates that these high-level and transuranic wastes will be buried and will not be released to 36 
the environment. 37 
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As part of the Table S-3 rulemaking, the NRC staff evaluated, along with more conservative 1 
assumptions, this zero-release assumption associated with waste burial in a repository, and the 2 
NRC reached an overall generic determination that fuel cycle impacts would not be significant. 3 
In 1983, the Supreme Court affirmed the NRC’s position that the zero-release assumption was 4 
reasonable in the context of the Table S-3 rulemaking to address generically the impacts of the 5 
uranium fuel cycle in individual reactor licensing proceedings (Baltimore Gas & Electric v. 6 
National Resources Defense Council, 462 U.S. 87(1983)). 7 

Further, in the Commission’s Waste Confidence Decision and rule (10 CFR 51.23(a)) 8 
(75 FR 81032), the Commission has made the generic determination that “if necessary, spent 9 
fuel generated in any reactor can be stored safely and without significant environmental impacts 10 
for at least 60 years beyond the licensed life for operation (which may include the term of a 11 
revised or renewed license) of that reactor in a combination of storage in its spent fuel storage 12 
basin and at either onsite or offsite independent spent fuel storage installations. Further, the 13 
Commission believes there is reasonable assurance that sufficient mined geologic repository 14 
capacity will be available to dispose of the commercial high-level radioactive waste and spent 15 
fuel generated in any reactor when necessary.”  In addition, 10 CFR 51.23(b) applies the 16 
generic determination in Section 51.23(a) to provide that “no discussion of any environmental 17 
impact of spent fuel storage in reactor facility storage pools or independent spent fuel storage 18 
installations (ISFSI) for the period following the term of the [. . .] reactor combined license or 19 
amendment [. . .] is required in any [. . .] environmental impact statement [. . .] prepared in 20 
connection with [. . .] the issuance or amendment of a combined license for a nuclear power 21 
reactors under parts 52 or 54 of this chapter.” 22 

In early 2010, the Secretary of Energy announced the formation of the Blue Ribbon Commission 23 
on America’s Nuclear Future (BRC).  The BRC’s charter was to provide recommendations for 24 
developing a safe, long-term solution to managing the Nation's used nuclear fuel and nuclear 25 
waste.  The BRC began releasing draft subcommittee reports in May 2011, and issued a draft 26 
report dated July 29, 2011, to the Secretary of Energy.  The draft reports acknowledge that the 27 
methods of currently storing spent fuel at nuclear power plants are safe, but to ensure safety in 28 
the long term, the BRC recommends development of centralized interim spent fuel storage 29 
facilities and geologic repositories for ultimate disposal of spent fuel and high-level radioactive 30 
waste.  The NRC is aware of the BRC’s work, has reviewed the BRC draft reports issued to 31 
date, and has concluded that these reports do not conflict with the conclusions in this EIS 32 
regarding the environmental impact of high-level radioactive waste disposal based on the 33 
assessment in Table S-3.  34 

In the context of operating license renewal, Sections 6.2 and 6.4 of NUREG-1437 (NRC 1996) 35 
provide additional description of the generation, storage, and ultimate disposal of LLW, mixed 36 
waste, and HLW, including spent fuel from power reactors, concluding that environmental 37 
impacts from these activities are small.  For the reasons stated above, the NRC staff concludes 38 
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that the environmental impacts of radioactive waste storage and disposal associated with 1 
Fermi 3 would be SMALL. 2 

6.1.7 Occupational Dose 3 

The annual occupational dose attributable to all phases of the fuel cycle for the 1000-MW(e) 4 
LWR-scaled model is about 1200 person-rem.  This is based on a 600 person-rem occupational 5 
dose estimate attributable to all phases of the fuel cycle for the model 1000-MW(e) LWR 6 
(NRC 1996).  The NRC staff concludes that the environmental impact from this occupational 7 
dose is SMALL because the dose to any individual worker is maintained within the limits of 8 
10 CFR Part 20, which is 5 rem/yr. 9 

6.1.8 Transportation 10 

The transportation dose to workers and the public related to the uranium fuel cycle is about 11 
2.5 person-rem annually for the reference 1000-MW(e) LWR per Table S-3 (Table 6-1).  This 12 
corresponds to a dose of 5.0 person-rem for the 1000-MW(e) LWR-scaled model.  For purposes 13 
of comparison, the population within 50 mi of the Fermi 3 site is estimated to be 14 
7,713,709 people (Detroit Edison 2011). Using 0.311 rem/yr as the average dose to a 15 
U.S. resident from natural background radiation (NCRP 2009), the collective dose to that 16 
population is estimated to be 2.4 × 106 person-rem/yr.  On the basis of this comparison, the 17 
NRC staff concludes that environmental impacts of transportation would be SMALL. 18 

6.1.9 Conclusions 19 

The NRC staff evaluated the environmental impacts of the uranium fuel cycle, as given in 20 
Table S-3 (Table 6-1), considered the effects of radon-222 and technetium-99, and 21 
appropriately scaled the impacts for the 1000-MW(e) LWR-scaled model.  The NRC staff also 22 
evaluated the environmental impacts of GHG emissions from the uranium fuel cycle and 23 
appropriately scaled the impacts for the 1000-MW(e) LWR-scaled model.  Based on this 24 
evaluation, the NRC staff concludes that the impacts would be SMALL. 25 

6.2 Transportation Impacts 26 

This section addresses both the radiological and nonradiological environmental impacts during 27 
normal operating and accident conditions resulting from (1) shipment of unirradiated fuel to the 28 
Fermi 3 site and alternative sites, (2) shipment of irradiated (spent) fuel to a monitored 29 
retrievable storage facility or a permanent repository, and (3) shipment of low-level radioactive 30 
waste and mixed waste to offsite disposal facilities.  Alternative sites evaluated in this EIS 31 
include the existing Fermi site (proposed site), Petersburg, South Britton, Greenwood Energy 32 
Center, and Belle River (see Section 9.3).  There is no meaningful differentiation among the 33 
proposed and the alternative sites regarding the radiological and nonradiological environmental 34 
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impacts from normal operations and accident conditions, and thus such impacts are not 1 
discussed further in Chapter 9. 2 

The NRC performed a generic analysis of the environmental effects of transportation of fuel and 3 
waste to and from LWRs in the Environmental Survey of the Transportation of Radioactive 4 
Materials to and from Nuclear Power Plants, WASH-1238 (AEC 1972) and in a supplement to 5 
WASH-1238, NUREG-75/038 (NRC 1975), and found the impact to be SMALL.  These 6 
documents provided the basis for Table S-4 in 10 CFR 51.52 that summarizes the 7 
environmental impacts of transportation of fuel and waste to and from one LWR of 3000 to 8 
5000 MW(t) (1000 to 1500 MW(e)).  Impacts are provided for normal conditions of transport and 9 
accidents in transport for a reference 1100-MW(e) LWR.  The transportation impacts associated 10 
with the Fermi 3 site were normalized for a reference 1100-MW(e) LWR at an 80 percent 11 
capacity factor for comparisons to Table S-4.(a)  Dose to transportation workers during normal 12 
transportation operations was estimated to result in a collective dose of 4 person-rem per 13 
reference reactor-year.  The combined dose to the public along the route and dose to onlookers 14 
were estimated to result in a collective dose of 3 person-rem per reference reactor-year. 15 

Environmental risks of radiological effects during accident conditions, as stated in Table S-4, are 16 
small.  Nonradiological impacts from postulated accidents were estimated as 1 fatal injury in 17 
100 reactor-years and 1 nonfatal injury in 10 reference reactor-years.  Subsequent reviews of 18 
transportation impacts in NUREG-0170 (NRC 1977a) and NUREG/CR-6672 19 
(Sprung et al. 2000) concluded that impacts were bounded by Table S-4 in 10 CFR 51.52. 20 

In accordance with 10 CFR 51.52(a), a full description and detailed analysis of transportation 21 
impacts are not required when licensing an LWR (i.e., impacts are assumed bounded by 22 
Table S-4) if the reactor meets the following criteria: 23 

• The reactor has a core thermal power level not exceeding 3800 MW(t). 24 

• Fuel is in the form of sintered U3O8 pellets having a uranium-235 enrichment not exceeding 25 
4 percent by weight; and pellets are encapsulated in zircalloy-clad fuel rods. 26 

• Average level of irradiation of the fuel from the reactor does not exceed 33,000 MWd/MTU, 27 
and no irradiated fuel assembly is shipped until at least 90 days after it is discharged from 28 
the reactor. 29 

• With the exception of irradiated fuel, all radioactive waste shipped from the reactor is 30 
packaged and in solid form. 31 

                                                 
(a) Note that the basis for Table S-4 is an 1100-MW(e) LWR at an 80 percent capacity factor (AEC 1972; 

NRC 1975).  The basis for Table S-3 in 10 CFR 51.51(b), which was discussed in Section 6.1 of this 
EIS, is a 1000-MW(e) LWR with an 80 percent capacity factor (NRC 1976).  However, because fuel 
cycle and transportation impacts are evaluated separately, this difference does not affect the results 
and conclusions in this EIS. 
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• Unirradiated fuel is shipped to the reactor by truck; irradiated (spent) fuel is shipped from the 1 
reactor by truck, rail, or barge; and radioactive waste other than irradiated fuel is shipped 2 
from the reactor by truck or rail. 3 

The environmental impacts of the transportation of fuel and radioactive wastes to and from 4 
nuclear power facilities were resolved generically in 10 CFR 51.52, provided that the specific 5 
conditions in the rule (see above) are met; if not, then a full description and detailed analysis is 6 
required for initial licensing.  The NRC may consider requests for licensed plants to operate at 7 
conditions above those in the facility’s licensing basis; for example, higher burnups (above 8 
33,000 MWd/MTU), enrichments (above 4 percent uranium-235), or thermal power levels 9 
(above 3800 MW(t)).  Departures from the conditions itemized in 10 CFR 51.52(a) must be 10 
supported by a full description and detailed analysis of the environmental effects, as specified in 11 
10 CFR 51.52(b).  Departures found to be acceptable for licensed facilities cannot serve as the 12 
basis for initial licensing for new reactors. 13 

In its application, Detroit Edison requested a COL for an additional reactor at its Fermi site in 14 
Monroe County, Michigan.  The proposed new reactor would be a GE-Hitachi ESBWR.  The 15 
ESBWR has a thermal power rating of 4500 MW(t), with a gross electrical rating of 1605 MW(e).  16 
This thermal power rating exceeds the 3800-MW(t) limit considered in 10 CFR 51.52.  The net 17 
electrical output is expected to be approximately 1535 MW(e) as the Fermi 3 power 18 
consumption is expected to be 70 MW(e) (Detroit Edison 2011).  Fuel for the plants would be 19 
enriched up to about 4.6 weight percent uranium-235, which exceeds the 10 CFR 51.52(a) 20 
condition.  In addition, the expected irradiation level of about 46,000 MWd/MTU exceeds the 21 
10 CFR 51.52(a) condition.  Therefore, a full description and detailed analysis of transportation 22 
impacts is required. 23 

In its ER (Detroit Edison 2011), Detroit Edison provided a full description and detailed analyses 24 
of transportation impacts.  In these analyses, radiological impacts of transporting fuel and waste 25 
to and from the Fermi site and alternative sites were calculated by Detroit Edison using the 26 
RADTRAN 5.6 computer code (Weiner et al. 2008).  For this EIS, the NRC staff estimated the 27 
radiological impacts of transporting fuel and waste to and from the Fermi site and alternative 28 
sites using the RADTRAN 5.6 computer code.   RADTRAN 5.6 is the most commonly used 29 
transportation impact analysis computer code in the nuclear industry, and the NRC staff 30 
concludes that the code is an acceptable analysis method. 31 

Based on comments on previous nuclear power plant EISs, an explicit analysis of the 32 
nonradiological impacts of transporting workers and construction materials to/from the Fermi 33 
site and alternative sites is now included.  Nonradiological impacts of transporting construction 34 
workers and materials and operations workers are addressed in Sections 4.8.3 and 5.8.6, 35 
respectively.  Publicly available information about traffic accidents, injury, and fatality rates was 36 
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used to estimate nonradiological impacts.  In addition, the radiological impacts on maximally 1 
exposed individuals (MEIs) are evaluated. 2 

6.2.1 Transportation of Unirradiated Fuel 3 

The NRC staff performed an independent analysis of the environmental impacts of transporting 4 
unirradiated (i.e., fresh) fuel to the Fermi site and alternative sites.  Radiological impacts of 5 
normal operating conditions and transportation accidents as well as nonradiological impacts are 6 
discussed in this section.  Radiological impacts on populations and MEIs are presented.  7 
Because the specific fuel fabrication plant for Fermi 3 unirradiated fuel is not known at this time, 8 
the staff’s analysis assumes a “representative” route between the fuel fabrication facility and the 9 
Fermi site or alternative sites.  This means that one analysis was done using a “representative” 10 
route with one set of route characteristics (distances and population distributions), and that 11 
analysis was used to conclude that the impact from radiation dose would be small for the Fermi 12 
site and each of the alternative sites.  Once the location of the fuel fabrication site is known, 13 
there would likely be small differences in the route and dose estimates for the Fermi site and the 14 
alternative sites.  However, the radiation doses from transporting unirradiated fuel to the Fermi 15 
site and alternative sites would still be small. 16 

6.2.1.1 Normal Conditions 17 

Normal conditions, sometimes referred to as “incident-free” transportation, are transportation 18 
activities in which shipments reach their destination without releasing any radioactive material to 19 
the environment.  Impacts from these shipments would be from the low levels of radiation that 20 
penetrate the unirradiated fuel shipping containers.  Radiation exposures at some level would 21 
occur to the following individuals:  (1) persons residing along the transportation corridors 22 
between the fuel fabrication facility and the Fermi site; (2) persons in vehicles traveling on the 23 
same route as an unirradiated fuel shipment; (3) persons at vehicle stops for refueling, rest, and 24 
vehicle inspections; and (4) transportation crew workers. 25 

Truck Shipments 26 

Table 6-3 provides the NRC staff’s estimate of the number of truck shipments of unirradiated 27 
fuel for the ESBWR compared to those of the reference 1100-MW(e) reactor specified in 28 
WASH-1238 (AEC 1972) operating at 80 percent capacity (880 MW(e)).  After normalization, 29 
the number of truck shipments of unirradiated fuel to the proposed Fermi site is slightly smaller 30 
(about 15 percent) than the number of truck shipments of unirradiated fuel estimated for the 31 
reference LWR in WASH-1238. 32 
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Table 6-3.  Numbers of Truck Shipments of Unirradiated Fuel for the Reference LWR and  1 
the ESBWR 2 

Reactor Type 

Number of Shipments per 
Reactor Unit Unit Electric 

Generation, 
MW(e)(c) 

Capacity 
Factor(c) 

Normalized, 
Shipments 
per 1100 
MW(e)(d) 

Initial 
Core(a) 

Annual 
Reload(a) Total(a, b)

Reference LWR (WASH-1238) 18 6 252 1100 0.8 252 
Fermi 3  ESBWR 38 8.5 361 1605 0.93 213 
(a) Shipments of the initial core and for every 2-year refueling period have been rounded up to the next highest 

whole number. 
(b) Total shipments of unirradiated fuel over a 40-year plant lifetime (i.e., initial core load plus 38 years of average 

annual reload quantities).  Refueling occurs every 24 months.  No unirradiated fuel shipments anticipated during 
the last 2 years of operation. 

(c) Unit capacities and capacity factors were taken from WASH-1238 for the reference LWR and the ER (Detroit 
Edison 2011) for the ESBWR. 

(d) Normalized to net electric output for WASH-1238 reference LWR (i.e., 1100-MW(e) plant at 80 percent or net 
electrical output of 880 MW(e)). 

Shipping Mode and Weight Limits 3 

In 10 CFR 51.52(a)(5), a condition is identified that states all unirradiated fuel is shipped to the 4 
reactor by truck.  Detroit Edison specifies that unirradiated fuel would be shipped to the 5 
proposed reactor site by truck (Detroit Edison 2011).  Section 10 CFR 51.52 includes a 6 
condition that the truck shipments not exceed 73,000 lb as governed by Federal or State gross 7 
vehicle weight restrictions.  Detroit Edison states in its ER that the unirradiated fuel shipments to 8 
the proposed Fermi site would comply with applicable weight restrictions (Detroit Edison 2011). 9 

Radiological Doses to Transport Workers and the Public 10 

Table S-4 includes conditions related to radiological dose to transport workers and members of 11 
the public along transport routes.  These doses are a function of many variables, including the 12 
radiation dose rate emitted from the unirradiated fuel shipments, the number of exposed 13 
individuals and their locations relative to the shipment, the time in transit (including travel and 14 
stop times), and number of shipments to which the individuals are exposed.  For this EIS, the 15 
NRC staff independently calculated the radiological dose impacts to transport workers and the 16 
public from the transportation of unirradiated fuel using the RADTRAN 5.6 computer code 17 
(Weiner et al. 2008). 18 

One of the key assumptions in WASH-1238 (AEC 1972) for the reference LWR unirradiated fuel 19 
shipments is that the radiation dose rate at 3.3 ft from the transport vehicle is about 20 
0.1 mrem/hr, which is one percent of the regulatory limit.  This assumption was also used in the 21 
NRC staff’s analysis of the ESBWR unirradiated fuel shipments.  This assumption is reasonable 22 
because the ESBWR fuel materials would be low-dose-rate uranium radionuclides and would be  23 
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Table 6-4.  RADTRAN 5.6 Input Parameters for Unirradiated Fuel Shipments 1 

Parameter 

RADTRAN 
5.6 Input 

Value Source 

Shipping distance (km) 3600 AEC (1972).(a) 
Travel fraction – rural 0.90 NRC (1977a). 
Travel fraction – suburban 0.05 
Travel fraction – urban  0.05 
Population density – rural (persons/km2) 10 DOE (2002a). 
Population density – suburban (persons/km2) 349 
Population density – urban (persons/km2) 2260 
Vehicle speed (km/hr) 88.49 Conservative in transit speed of 55 mph 

assumed; predominantly interstate 
highways used. 

Traffic count – rural (vehicles/hr) 530 DOE (2002a). 
Traffic count – suburban (vehicles/hr) 760 
Traffic count – urban (vehicles/hr) 2400 
Dose rate at 1 m from vehicle (mrem/hr) 0.1 AEC (1972). 
Shipment length (m) 7.3 Approximate length of two LWR fuel 

assemblies placed end to end. 
Number of truck crew 2 AEC (1972), NRC (1977a), and DOE 

(2002a). 
Stop time (hr/trip) 4.5 Based on one 30-minute stop per 4 hr of 

driving time (Johnson and 
Michelhaugh 2003). 

Population density at stops (persons/km2) See Table 6-8 for truck stop parameters. 
(a) AEC (1972) provides a range of shipping distances between 25 and 3000 mi for unirradiated fuel shipments.  

A 2240-mi “representative” shipping distance was assumed in this EIS.  While Detroit Edison intends to obtain 
its fresh fuel from the GE-Hitachi fuel fabrication facility in Wilmington, NC (Detroit Edison 2011), a distance of 
approximately 771 mi, the analysis in this EIS bounds the potential shipping distance from other fuel 
fabrication facilities in the United States. 

packaged similarly to that described in WASH-1238 (i.e., inside a metal container that provides 2 
little radiation shielding).  The numbers of shipments per year were obtained by dividing the 3 
normalized shipments in Table 6-3 by 40 years of reactor operation.  Other key input 4 
parameters used in the radiation dose analysis for unirradiated fuel are shown in Table 6-4. 5 

The RADTRAN 5.6 results for this “generic” unirradiated fuel shipment are as follows: 6 

• worker dose:  1.92 × 10-3 person-rem/shipment 7 
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• general public dose (onlookers/persons at stops and sharing the highway):  1 
3.29 × 10-3 person-rem/shipment 2 

• general public dose (along route/persons living near a highway or truck stop):  3 
3.36 × 10-5 person-rem/shipment. 4 

These values were combined with the number of average annual shipments of unirradiated fuel 5 
for the ESBWR to calculate annual doses to the public and workers.  Table 6-5 presents the 6 
annual radiological impacts calculated by the NRC staff to workers, public onlookers (persons at 7 
stops and sharing the road), and members of the public along the route (i.e., residents within 8 
0.5 mi of the highway) for transporting unirradiated fuel to the Fermi site and alternative sites.  9 
The cumulative annual dose estimates in Table 6-5 were normalized to 1100 MW(e) 10 
(880 MW(e) net electrical output).  The NRC staff performed an independent review 11 
and determined that all dose estimates are bounded by the Table S-4 conditions of 12 
4 person-rem/yr to transportation workers, 3 person-rem/yr to onlookers, and 3 person-rem/yr 13 
to members of the public along the route. 14 

Table 6-5.  Radiological Impacts under Normal Conditions of Transporting Unirradiated Fuel to 15 
the Fermi Site and Alternative Sites 16 

Plant Type 

Normalized 
Average 
Annual 

Shipments 

Cumulative Annual Dose; person-rem/yr per 
1100 MW(e)(a) (880 MW(e) net) 

Workers 
Public – 

Onlookers 
Public –  

Along Route 
Reference LWR (WASH-1238) 6.3 1.2 × 10-2 2.1 × 10-2 2.1 × 10-4 
Fermi 3 ESBWR 5.3 1.0 × 10-2 1.8 × 10-2 1.8 × 10-4 
10 CFR 51.52, Table S-4 condition <1 per day 4 3 3 
(a) Multiply person-rem/yr times 0.01 to obtain doses in person-Sv/yr. 

Radiation protection experts assume that any amount of radiation may pose some risk of 17 
causing cancer or a severe hereditary effect and that the risk is higher for higher radiation 18 
exposures.  Therefore, a linear, no-threshold dose response relationship is used to describe the 19 
relationship between radiation dose and detriments such as cancer induction.  A recent report 20 
by the National Research Council (2006), the BEIR VII report, uses the linear, no-threshold 21 
dose response model as a basis for estimating the risks from low doses.  This approach is 22 
accepted by the NRC as a conservative method for estimating health risks from radiation 23 
exposure, recognizing that the model may overestimate those risks.  Based on this method, the 24 
NRC staff estimated the risk to the public from radiation exposure using the nominal probability 25 
coefficient for total detriment.  This coefficient has the value of 570 fatal cancers, nonfatal 26 
cancers, and severe hereditary effects per 1,000,000 person-rem (10,000 person-Sv), equal 27 
to 0.00057 effects per person-rem.  The coefficient is taken from ICRP Publication 103 28 
(ICRP 2007). 29 
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Both the NCRP and ICRP suggest that when the collective effective dose is smaller than the 1 
reciprocal of the relevant risk detriment (i.e., less than 1/0.00057, which is less than 2 
1754 person-rem), the risk assessment should note that the most likely number of excess health 3 
effects is zero (NCRP 1995; ICRP 2007).  The largest annual collective dose estimate for 4 
transporting unirradiated fuel to the Fermi site and alternative sites was 1.8 × 10-2 person-rem, 5 
which is less than the 1754 person-rem value that the ICRP and NCRP suggest would most 6 
likely result in zero excess health effects. 7 

To place these impacts in perspective, the average U.S. resident receives about 311 mrem/yr 8 
effective dose equivalent from natural background radiation (i.e., exposures from cosmic 9 
radiation, naturally occurring radioactive materials such as radon, and global fallout from testing 10 
of nuclear explosive devices) (NCRP 2009).  Using this average effective dose, the collective 11 
population dose from natural background radiation to the population along this representative 12 
route would be about 2.5 × 105 person-rem.  Therefore, the radiation doses from transporting 13 
unirradiated fuel to the proposed Fermi site and alternative sites are minimal compared to the 14 
collective population dose to the same population from exposure to natural sources of radiation. 15 

Maximally Exposed Individuals under Normal Transport Conditions 16 

The NRC staff conducted a scenario-based analysis to develop estimates of incident-free 17 
radiation doses to MEIs for fuel and waste shipments to and from the Fermi site.  An MEI is a 18 
person who may receive the highest radiation dose from a shipment to and/or from the Fermi 19 
site.  The following discussion also applies to shipments of unirradiated fuel, spent fuel, and 20 
radioactive waste to and from any of the alternative sites.  The analysis is based on data in DOE 21 
(2002b) and incorporates data about exposure times, dose rates, and the number of times an 22 
individual may be exposed to an offsite shipment.  Adjustments were made where necessary to 23 
reflect the normalized fuel and waste shipments addressed in this EIS.  In all cases, the NRC 24 
staff assumed that the dose rate emitted from the shipping containers is 10 mrem/hr at 6.6 ft 25 
from the side of the transport vehicle.  This assumption is conservative, in that the assumed 26 
dose rate is the maximum dose rate allowed by U.S. Department of Transportation (DOT) 27 
regulations (49 CFR 173.441).  Most unirradiated fuel and radioactive waste shipments would 28 
have much lower dose rates than the regulations allow (AEC 1972; DOE 2002a).  The analysis 29 
is described below. 30 

Truck Crew Member 31 

Truck crew members would receive the highest radiation doses during incident-free transport 32 
because of their proximity to the loaded shipping container for an extended period.  The NRC 33 
staff’s analysis assumed that crew member doses are limited to 2 rem/yr, which is the DOE 34 
administrative control level presented in DOE-STD-1098-2008, DOE Standard, Radiological 35 
Control, Chapter 2, Article 211 (DOE 2009).  This limit is anticipated to apply to spent nuclear 36 
fuel shipments to a disposal facility, because DOE would take title to the spent fuel at the 37 
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reactor site.  There will be more shipments of spent nuclear fuel from the Fermi site and 1 
alternative sites than there will be shipments of unirradiated fuel and radioactive waste other 2 
than spent fuel from these sites.  This is because the capacities of spent fuel shipping casks are 3 
limited due to their substantial radiation shielding and accident-resistance requirements.  Spent 4 
fuel shipments also have significantly higher radiation dose rates than unirradiated fuel and 5 
radioactive waste (DOE 2002b).  As a result, crew doses from unirradiated fuel and radioactive 6 
waste shipments would be lower than the doses from spent nuclear fuel shipments.  The DOE 7 
administrative limit of 2 rem/yr (DOE 2009) is less than the NRC limit for occupational 8 
exposures of 5 rem/yr (10 CFR Part 20). 9 

The DOT does not regulate annual occupational exposures.  It does recognize that air crews 10 
are exposed to elevated cosmic radiation levels and recommends dose limits to air crew 11 
members from cosmic radiation (DOT 2003).  Air passengers are less of a concern because 12 
they do not fly as frequently as air crew members.  The recommended limits are a 5-year 13 
effective dose of 2 rem/yr, with no more than 5 rem in a single year (DOT 2003).  As a result, a 14 
2-rem/yr MEI dose to truck crews is a reasonable estimate to apply to shipments of fuel and 15 
waste from the Fermi site and alternative sites. 16 

Inspectors 17 

Radioactive shipments are inspected by Federal or State vehicle inspectors, for example, at 18 
State ports of entry.  The Yucca Mountain Final EIS (DOE 2002b) assumed that inspectors 19 
would be exposed for 1 hr at a distance of 3.3 ft from the shipping containers.  The dose rate at 20 
3.3 ft is conservatively assumed to be at the regulatory limit, and equivalent to about 21 
14 mrem/hr; therefore, the dose per shipment is about 14 mrem.  This is independent of the 22 
location of the reactor site.  Based on this conservative value and the assumption that the same 23 
person inspects all shipments of fuel and waste to and from the proposed Fermi site and 24 
alternative sites, the annual doses to vehicle inspectors were calculated to be about 2.2 rem/yr, 25 
based on a combined total of 160 shipments of unirradiated fuel, spent fuel, and radioactive 26 
waste per year.  This value is greater than the DOE administrative control level (DOE 2009) on 27 
individual doses and is less than the 5-rem/yr NRC occupational dose limit. 28 

Resident 29 

The analysis assumed that a resident lives adjacent to a highway where a shipment would pass 30 
and would be exposed to all shipments along a particular route.  Exposures to residents on a 31 
per-shipment basis were obtained from the NRC staff’s RADTRAN 5.6 output files.  These dose 32 
estimates are based on an individual located 100 ft from the shipments that are traveling 33 
15 mph.  The potential radiation dose to the maximally exposed resident is about 0.095 mrem/yr 34 
for shipments of fuel and waste to and from the proposed Fermi site and alternative sites. 35 
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Individual Stuck in Traffic 1 

This scenario addresses potential traffic interruptions that could lead to a person being exposed 2 
to a loaded shipment for 1 hr at a distance of 4 ft.  The NRC staff’s analysis assumed this 3 
exposure scenario would occur only one time to any individual, and the dose rate was at the 4 
regulatory limit of 10 mrem/hr at 6.6 ft from the shipment.  The dose to the MEI was calculated 5 
to be 16 mrem in DOE’s Yucca Mountain Final EIS (DOE 2002b). 6 

Person at a Truck Service Station 7 

This scenario estimates doses to an employee at a service station where all truck shipments to 8 
and from the proposed Fermi site and alternative sites are assumed to stop.  The NRC staff’s 9 
analysis assumed this person would be exposed for 49 minutes at a distance of 52 ft from the 10 
loaded shipping container (DOE 2002b).  The exposure time and distance were based on the 11 
observations discussed by Griego et al. (1996).  This results in a dose of about 12 
0.34 mrem/shipment and an annual dose of about 54 mrem/yr for the Fermi site and alternative 13 
sites, assuming that a single individual services all unirradiated fuel, spent fuel, and radioactive 14 
waste shipments to and from the Fermi site and alternative sites. 15 

6.2.1.2 Radiological Impacts of Transportation Accidents 16 

Accident risks are a combination of accident frequency and consequence.  Accident frequencies 17 
for transportation of unirradiated fuel to the proposed Fermi site and alternative sites are 18 
expected to be lower than those used in the analysis in WASH-1238 (AEC 1972), which forms 19 
the basis for Table S-4 of 10 CFR 51.52, because of improvements in highway safety and 20 
security, and an overall reduction in traffic accident, injury, and fatality rates since WASH-1238 21 
was published.  There is no significant difference between the ESBWR and current-generation 22 
LWRs in the consequences of transportation accidents severe enough to result in a release of 23 
unirradiated fuel particles to the environment because fuel form, cladding, and packaging are 24 
similar to those analyzed in WASH-1238.  Consequently, consistent with the conclusions of 25 
WASH-1238 (AEC 1972), the impacts of accidents during transport of unirradiated fuel for the 26 
ESBWR on the Fermi site and alternative sites are expected to be smaller than those listed in 27 
Table S–4 for current-generation LWRs. 28 

6.2.1.3 Nonradiological Impacts of Transportation Accidents 29 

Nonradiological impacts are the human health impacts projected to result from traffic accidents 30 
involving shipments of unirradiated fuel to the Fermi site and alternative sites; the analysis does 31 
not consider radiological or hazardous characteristics of the cargo.  Nonradiological impacts 32 
include the projected number of traffic accidents, injuries, and fatalities that could result from 33 
shipments of unirradiated fuel to the site and return shipments of empty containers from the site. 34 
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Nonradiological impacts are calculated using accident, injury, and fatality rates from published 1 
sources.  The rates (i.e., impacts per vehicle-km traveled) are then multiplied by estimated 2 
travel distances for workers and materials.  The general formula for calculating nonradiological 3 
impacts is: 4 

Impacts = (unit rate) × (roundtrip shipping distance) × (annual number of shipments) 5 

In this formula, impacts are presented in units of the number of accidents, number of injuries, 6 
and number of fatalities per year.  Corresponding unit rates (i.e., impacts per vehicle-km 7 
traveled) are used in the calculations. 8 

Accident, injury, and fatality rates were taken from Table 4 in ANL/ESD/TM-150, State-Level 9 
Accident Rates for Surface Freight Transportation:  A Reexamination (Saricks and 10 
Tompkins 1999).  Nationwide median rates were used for shipments of unirradiated fuel to the 11 
site.  The data are representative of traffic accident, injury, and fatality rates for heavy truck 12 
shipments similar to shipments of unirradiated fuel to the Fermi site and alternative sites.  In 13 
addition, the DOT Federal Motor Carrier Safety Administration evaluated the data underlying the 14 
Saricks and Tompkins (1999) rates, which were taken from the Motor Carrier Management 15 
Information System, and determined that the rates were underreported.  Therefore, the 16 
accident, injury, and fatality rates in Saricks and Tompkins (1999) were adjusted using factors 17 
derived from data provided by the University of Michigan Transportation Research Institute 18 
(UMTRI) (UMTRI 2003).  The UMTRI data indicate that accident rates for 1994 to 1996, the 19 
same data used by Saricks and Tompkins (1999), were underreported by about 39 percent.  20 
Injury and fatality rates were underreported by 16 and 36 percent, respectively.  As a result, the 21 
accident, injury, and fatality rates were increased by factors of 1.64, 1.20, and 1.57, 22 
respectively, to account for the underreporting. 23 

The nonradiological accident impacts calculated by the NRC staff for transporting unirradiated 24 
fuel to (and empty shipping containers from) the Fermi site and alternative sites are shown in 25 
Table 6-6.  The nonradiological impacts associated with the WASH-1238 reference LWR are 26 
also shown for comparison.  Note that there are only small differences between the impacts 27 
calculated for an ESBWR at the Fermi site and alternative sites and the reference LWR in 28 
WASH-1238, due entirely to the estimated annual number of shipments. 29 

6.2.2 Transportation of Spent Fuel 30 

The NRC staff performed an independent analysis of the environmental impacts of transporting 31 
spent fuel from the proposed Fermi site and alternative sites to a spent fuel disposal repository.  32 
For the purposes of these analyses, the staff considered the proposed geologic HLW repository 33 
at the Yucca Mountain site in Nevada as a surrogate destination.  Currently, the NRC has not 34 
made a decision on the DOE application for the geologic HLW repository at Yucca Mountain.  35 
However, the NRC staff considers an estimate of the impacts of the transportation of spent fuel  36 
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Table 6-6.  Nonradiological Impacts of Transporting Unirradiated Fuel to the Proposed Fermi 1 
Site and Alternative Sites, Normalized to Reference LWR 2 

Plant Type 

Annual 
Shipments 

Normalized to 
Reference LWR 

One-Way 
Shipping 

Distance, km

Roundtrip 
Distance, km 

per Year 

Annual Impacts 

Accidents 
per Year 

Injuries 
per Year 

Fatalities 
per Year 

Reference 
LWR 
(WASH-1238) 

6.3 3600 4.5 × 104 2.1 × 10-2 1.1 × 10-2 6.5 × 10-4 

Fermi and 
alternative 
sites ESBWR 

5.3 3600 3.8 × 104 1.8 × 10-2 8.9 × 10-3 5.5 × 10-4 

to a possible repository in Nevada to be a reasonable bounding estimate of the transportation 3 
impacts on a storage or disposal facility because of the distances involved and the 4 
representativeness of the distribution of members of the public in urban, suburban, and rural 5 
areas (i.e., population distributions) along the shipping routes.  Radiological and nonradiological 6 
environmental impacts of normal operating conditions and transportation accidents, as well as 7 
nonradiological impacts, are discussed in this section.  Note, on March 3, 2010, DOE (2010) 8 
submitted a motion to the Atomic Safety and Licensing Board to withdraw with prejudice its 9 
application for a permanent geologic repository at Yucca Mountain, Nevada.  Regardless of the 10 
outcome of this motion, the NRC staff concludes that transportation impacts are roughly 11 
proportional to the distance from the reactor site to the repository site, in this case Michigan to 12 
Nevada. 13 

This NRC staff analysis is based on shipment of spent fuel by legal-weight trucks in shipping 14 
casks with characteristics similar to casks currently available (i.e., massive, heavily shielded, 15 
cylindrical metal pressure vessels).  Because of the large size and weight of spent fuel shipping 16 
casks, each shipment is assumed to consist of a single shipping cask loaded on a modified 17 
trailer.  These assumptions are consistent with those made in the evaluation of the 18 
environmental impacts of transportation of spent fuel in Addendum 1 to NUREG-1437 19 
(NRC 1999).  Because the alternative transportation methods involve rail transportation or 20 
heavy-haul trucks, which would reduce the overall number of spent fuel shipments (NRC 1999), 21 
thereby reducing impacts, these assumptions are conservative.  In addition, the use of current 22 
shipping cask designs for this analysis results in conservative impact estimates because the 23 
current designs are based on transporting short-cooled spent fuel (approximately 120 days out 24 
of reactor).  Future shipping casks would be designed to transport longer-cooled fuel (more than 25 
5 years out of reactor) and would require much less shielding to meet external dose limitations.  26 
Therefore, future shipping casks are expected to have higher cargo capacities, thus reducing 27 
the numbers of shipments and associated impacts. 28 
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The NRC staff calculated the radiological impacts of transportation of spent fuel using the 1 
RADTRAN 5.6 computer code (Weiner et al. 2008).  Routing and population data used in 2 
RADTRAN 5.6 for truck shipments were obtained from the Transportation Routing Analysis 3 
Geographic Information System (TRAGIS) routing code (Johnson and Michelhaugh 2003).  The 4 
population data in the TRAGIS code are based on the 2000 Census.  Nonradiological impacts 5 
were calculated using published traffic accident, injury, and fatality data (Saricks and 6 
Tompkins 1999), in addition to route information from TRAGIS.  Traffic accident rates input to 7 
RADTRAN 5.6 and nonradiological impact calculations were adjusted to account for 8 
underreporting, as discussed in Section 6.2.1.3. 9 

6.2.2.1 Normal Conditions 10 

Normal conditions, sometimes referred to as “incident-free” conditions, are transportation 11 
activities in which shipments reach their destination without an accident occurring en route.  12 
Impacts from these shipments would be from the low levels of radiation that penetrate the 13 
heavily shielded spent fuel-shipping cask.  Radiation exposures would occur to the following 14 
populations:  (1) persons residing along the transportation corridors between the Fermi site and 15 
alternative sites and the proposed repository location; (2) persons in vehicles traveling on the 16 
same route as a spent fuel shipment; (3) persons at vehicle stops for refueling, rest, and vehicle 17 
inspections; and (4) transportation crew workers (drivers).  For the purposes of this analysis, the 18 
NRC staff assumed that the destination for the spent fuel shipments is the proposed geologic 19 
HLW repository at Yucca Mountain in Nevada.  This assumption is conservative because it 20 
tends to maximize the shipping distance from the Fermi site and alternative sites. 21 

Shipping casks have not been designed for the spent fuel from advanced reactor designs such 22 
as the ESBWR.  Information in Early Site Permit Environmental Report Sections and Supporting 23 
Documentation (INEEL 2003) indicated that advanced LWR fuel designs would not be 24 
significantly different from existing LWR designs; therefore, current shipping cask designs were 25 
used for the analysis of ESBWR spent fuel shipments.  The NRC staff assumed that the 26 
capacity of a truck shipment of ESBWR spent fuel was 0.5 MTU/shipment, the same capacity as 27 
that used in WASH-1238 (AEC 1972).  In its ER (Detroit Edison 2011), Detroit Edison assumed 28 
a shipping cask capacity of 0.5 MTU/shipment. 29 

Input to RADTRAN 5.6 includes the total shipping distance between the origin and destination 30 
sites and the population distributions along the routes.  This information was obtained by 31 
running the TRAGIS computer code (Johnson and Michelhaugh 2003) for highway routes from 32 
the Fermi site and alternative sites to the proposed geologic HLW repository at Yucca Mountain.  33 
The resulting route characteristics information, generated by the NRC staff, is shown in 34 
Table 6-7.  Note that for truck shipments, all the spent fuel is assumed to be shipped to the 35 
proposed geologic HLW repository at Yucca Mountain over designated highway-route controlled 36 
quantity routes.  In addition, TRAGIS data were loaded into RADTRAN 5.6 on a State-by-State 37 
basis, which increases precision and allows results to be presented for each State along the  38 
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Table 6-7.  Transportation Route Information for Shipments from the Fermi Site and 1 
Alternative Sites to the Proposed Geologic HLW Repository at Yucca 2 
Mountain, Nevada(a) 3 

Alternative Site 
One-way Shipping Distance, km 

Population Density, 
Persons/km2 

Stop 
Time per 
Trip, hr Total Rural Suburban Urban Rural Suburban Urban 

Fermi 3 Site 3480 2843 558 79 10.2 311.6 2384 4.5 
Petersburg  3457 2829 549 79 10.1 314.5 2368 4.5 
South Britton 3510 2864 564 82 10.2 312.7 2382 4.5 
Greenwood 
Energy Center 3564 2860 630 74 10.3 309.0 2362 4.5 

Belle River 3585 2827 652 106 10.2 328.0 2393 4.5 
Source:  Johnson and Michelhaugh 2003 
(a) This table presents aggregated route characteristics provided by TRAGIS (Johnson and Michelhaugh 2003), 

including estimated distances from the alternative sites to the nearest TRAGIS highway node.  Input to the 
RADTRAN 5.6 computer code was disaggregated to a State-by-State level. 

route between the Fermi site or alternative sites and the proposed geologic HLW repository at 4 
Yucca Mountain, if desired. 5 

Radiation doses are a function of many parameters, including vehicle speed, traffic count, dose 6 
rate, packaging dimensions, number in the truck crew, stop time, and population density at 7 
stops.  The values for these parameters and others used in the NRC staff’s analysis and the 8 
sources of the information are provided in Table 6-8. 9 

For this analysis, the transportation crew for spent fuel shipments delivered by truck is assumed 10 
to consist of two drivers.  Escort vehicles and drivers were considered, but they were not 11 
included in the analysis because their distance from the shipping cask would reduce the dose 12 
rates to levels well below the dose rates experienced by the drivers and would be negligible.  13 
Stop times for refueling and rest were assumed to accrue at the rate of 30 minutes per four 14 
hours driving time.  TRAGIS outputs were used to estimate the number of stops.  Doses to the 15 
public at truck stops have been significant contributors to the doses calculated in previous 16 
RADTRAN 5.6 analyses.  For this analysis, doses to the public at refueling and rest stops (“stop 17 
doses”) are the sum of the doses to individuals located in two annular rings centered at the 18 
stopped vehicle, as illustrated in Figure 6-2.  The inner ring represents persons who may be at 19 
the truck stop at the same time as a spent fuel shipment and extends 1 to 10 m from the edge of 20 
the vehicle.  The outer ring represents persons who reside near a truck stop and extends from 21 
10 to 800 m from the vehicle.  This scheme is similar to that used in Sprung et al. (2000).  22 
Population densities and shielding factors were also taken from those of Sprung et al. (2000), 23 
which were based on the observations of Griego et al. (1996). 24 

 25 
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Table 6-8.  RADTRAN 5.6 Normal (Incident-free) Exposure Parameters 1 

Parameter 
RADTRAN 5.6 

Input Value Source 
Vehicle speed (km/hr) 88.49 Based on average speed in rural areas given 

in DOE (2002a).  Conservative in-transit speed 
of 55 mph assumed; predominantly interstate 
highways used. 

Traffic count – rural (vehicles/hr) 530 
760 
2400 

DOE (2002a). 
Traffic count – suburban (vehicles/hr) 
Traffic count – urban (vehicles/hr) 
Vehicle occupancy (persons/vehicle) 1.5 DOE (2002a). 
Dose rate at 1 m from vehicle 
(mrem/hr) 

14 DOE (2002a, b) – approximate dose rate at 
1 m that is equivalent to maximum dose rate 
allowed by Federal regulations 
(i.e., 10 mrem/hr at 2 m from the side of a 
transport vehicle). 

Packaging dimensions (m) Length – 5.2  
Diameter – 1.0

DOE (2002b). 

Number of truck crew 2 AEC (1972), NRC (1977a), and  
DOE (2002a, b). 

Stop time (hr/trip) Route-specific See Table 6-7.  
Population density at stops 
(persons/km2) 

30,000 Sprung et al. (2000).  Equivalent to nine 
persons within 10 m of vehicle.  See 
Figure 6-1. 

Min/max radii of annular area around 
vehicle at stops (m) 

1 to 10 Sprung et al. (2000). 

Shielding factor applied to annular area 
surrounding vehicle at stops 
(dimensionless) 

1 
(no shielding) 

Sprung et al. (2000). 

Population density surrounding truck 
stops, persons/km2 

340 Sprung et al. (2000). 

Min/max radius of annular area 
surrounding truck stop (m) 

10 to 800 Sprung et al. (2000). 

Shielding factor applied to annular area 
surrounding truck stop (dimensionless) 

0.2 Sprung et al. (2000). 

 2 
  3 
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 1 

 2 

Figure 6-2.  Illustration of Truck Stop Model 3 

The results calculated by the NRC staff for these normal (incident-free) exposure calculations 4 
are shown in Table 6-9 for the proposed Fermi site and alternative sites.  Population dose 5 
estimates are given for workers (i.e., truck crew members), onlookers (doses to persons at 6 
stops and persons on highways exposed to the spent fuel shipment), and persons along the 7 
route (persons living near the highway). Shipping schedules for spent fuel generated by Fermi 3 8 
have not been determined. The NRC staff concluded it to be reasonable to calculate annual 9 
doses assuming the annual number of spent fuel shipments is equivalent to the annual refueling 10 
requirements.  Each refuel cycle is anticipated to reload 68.2 MTU of fresh fuel (Detroit 11 
Edison 2011) every 2 yr.  It was assumed that the same corresponding amount of spent fuel 12 
was to be removed from the reactor and sent to a spent fuel storage facility or repository.  With 13 
a truck capacity of 0.5 MTU/shipment, a minimum of 137 shipments would be required for 14 
transport of spent fuel after each refuel cycle.  This level of activity would lead to an annual 15 
average of 68.5 spent fuel shipments. 16 
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Table 6-9.  Normal (Incident-Free) Radiation Doses to Transport Workers and the Public 1 
from Shipping Spent Fuel from the Fermi Site and Alternative Sites to the 2 
Proposed Geologic HLW Repository at Yucca Mountain 3 

 Worker (Crew) Along Route Onlookers 
Reference LWR (WASH-1238) (person-rem/yr)(a) 9.5 0.37 19 
ESBWR at Fermi site (person-rem/yr) 6.4 0.25 13 
Petersburg (person-rem/yr) 6.3 0.25 13 
South Britton (person-rem/yr) 6.5 0.26 13 
Greenwood Energy Center (person-rem/yr) 6.5 0.28 13 
Belle River 6.6 0.30 13 
Table S-4 condition (person-rem/yr) 4 3 3 
(a)  To convert person-rem to person-Sv, divide by 100. 

Population doses were normalized to the reference LWR in WASH-1238 (880 net MW(e)).  This 4 
corresponds to an 1100-MW(e) LWR operating at 80 percent capacity.  The normalized number 5 
of annual spent fuel shipments is 40.3, compared to 60 for the reference LWR.  This difference 6 
in annual shipment numbers is solely responsible for the differences in the radiation doses for 7 
the reference LWR and the ESBWR at the proposed Fermi site as reported in Table 6-9. 8 

There are only small differences in transportation impacts among the Fermi site and the four 9 
alternative sites.  In general, the proposed Fermi site has the same impacts as the alternative 10 
sites, primarily because all routes have approximately the same shipping distance to the 11 
proposed geologic HLW repository at Yucca Mountain.  However, the differences among sites 12 
are minor and are less than the uncertainty in the analytical results. 13 

The bounding cumulative doses to the exposed population given in Table S-4 are: 14 

•  4 person-rem/reactor-year to transport workers 15 

• 3 person-rem/reactor-year) to general public (onlookers) and members of the public along 16 
the route. 17 

The calculated population doses to the crew and onlookers for the reference LWR and the 18 
Fermi and alternative site shipments exceed Table S-4 values.  A key reason for the higher 19 
population doses relative to Table S-4 is the longer shipping distances assumed for this analysis 20 
(i.e., to a repository in Nevada) than the distances used in WASH-1238.  WASH-1238 assumed 21 
that each spent fuel shipment would travel a distance of 1000 mi, whereas the shipping 22 
distances used in this assessment were about 2150 to 2230 mi.  If the shorter distance was 23 
used to calculate the impacts for the Fermi spent fuel shipments, the doses could be reduced by 24 
more than 50 percent.  Other important differences are the model related to vehicle stops 25 
described above and the additional precision that results from incorporating State-specific route 26 
characteristics. 27 
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Where necessary, the NRC staff made conservative assumptions to calculate impacts 1 
associated with the transportation of spent fuel.  Some of the key conservative assumptions are 2 
as follows. 3 

• Use of the regulatory maximum dose rate (10 mrem/hr at 2 m) in the RADTRAN 5.6 4 
calculations.  The shipping casks assumed in the EIS prepared by DOE in support of the 5 
application for the proposed geologic HLW repository at Yucca Mountain (DOE 2002b) were 6 
designed to transport spent fuel that has cooled for a minimum of 5 yr (see 10 CFR 961, 7 
Subpart B).  Most spent fuel would have cooled for much longer than 5 years before being 8 
shipped to a possible geologic repository.  Shipments from the Fermi site and alternative 9 
sites are also expected to be cooled for longer than 5 years.  Consequently, the estimated 10 
population doses in Table 6-9 could be further reduced if more realistic dose rate projections 11 
and shipping cask capacities are used. 12 

• Use of 30 minutes as the average time at a truck stop in the calculations.  Many stops 13 
made for actual spent fuel shipments are of short duration (i.e., 10 minutes) for brief visual 14 
inspections of the cargo (e.g., checking the cask tie-downs).  These stops typically occur in 15 
minimally populated areas, such as an overpass or freeway ramp in an unpopulated area.  16 
Furthermore, empirical data provided in Griego et al. (1996) indicate that a 30-minute 17 
duration is toward the high end of the stop-time distribution.  Average stop times observed 18 
by Griego et al. (1996) are on the order of 18 minutes. 19 

A sensitivity study was performed to demonstrate the effects of using more realistic dose rates 20 
and stop times for the incident-free population dose calculations.  For this sensitivity study, the 21 
dose rate was reduced to 5 mrem/hr, the approximate 50-percent confidence interval of the 22 
dose rate distribution estimated by Sprung et al. (2000) for future spent fuel shipments.  The 23 
stop time was reduced to 18 minutes per stop.  All other RADTRAN 5.6 input values were 24 
unchanged.  The result is that the annual crew doses were reduced to 3.7 person-rem/yr, or 25 
about 58 percent of the annual dose shown in Table 6-9.  The annual onlooker doses were 26 
reduced to 3.1 person-rem/yr (24 percent), and the annual doses to persons along the route 27 
were reduced to 0.097 person-rem/yr (39 percent).  The NRC staff concludes that using more 28 
realistic parameters for shipment capacities, stop times, and dose rates would reduce the 29 
annual doses in Table 6-9 to below the Table S-4 values. 30 

In its ER (Detroit Edison 2011), Detroit Edison described the results of a RADTRAN 5.6 analysis 31 
of the impacts of incident-free transport of spent fuel to the proposed geologic HLW repository 32 
at Yucca Mountain.  Although the overall approaches are the same (e.g., use of TRAGIS and 33 
RADTRAN 5.6), there are some differences in the modeling details.  For example, the NRC 34 
staff’s analysis used State-by-State route characteristics, whereas Detroit Edison elected to use 35 
aggregated route information).  The NRC staff concludes that the results produced by Detroit 36 
Edison are similar to those calculated by the NRC staff in this EIS. 37 
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Using the linear no-threshold dose response relationship discussed in Section 6.2.1.1, the 1 
annual public dose impact for transporting spent fuel from the proposed Fermi site and 2 
alternative sites to the proposed geologic HLW repository at Yucca Mountain is about 3 
20 person-rem, which is less than the 1754 person-rem value the ICRP (ICRP 2007) and NCRP 4 
(NCRP 1995) suggest would most likely result in zero excess health effects.  This dose is very 5 
small compared to the estimated 1.6 × 105 person-rem that the same population along the route 6 
from the proposed Fermi site to Yucca Mountain would incur annually from exposure to natural 7 
sources of radiation.  Note that the estimated population doses along the route from the Fermi 8 
site-to-Yucca-Mountain route from natural background radiation are different than the natural 9 
background dose calculated by the NRC staff for unirradiated fuel shipments in Section 6.2.1.1 10 
of this EIS, because the route characteristics are different.  A generic route was used in 11 
Section 6.2.1.1 for unirradiated fuel shipments, and an actual highway route was used in this 12 
section for spent fuel shipments. 13 

Dose estimates to the MEI from transport of unirradiated fuel, spent fuel, and wastes under 14 
normal conditions are presented in Section 6.2.1.1. 15 

6.2.2.2 Radiological Impacts of Accidents 16 

As discussed previously, the NRC staff used the RADTRAN 5.6 computer code to estimate 17 
impacts of transportation accidents involving spent fuel shipments.  RADTRAN 5.6 considers a 18 
spectrum of postulated transportation accidents, ranging from those with high frequencies and 19 
low consequences (e.g., “fender benders”) to those with low frequencies and high 20 
consequences (i.e., accidents in which the shipping container is exposed to severe mechanical 21 
and thermal conditions). 22 

Radionuclide inventories are important parameters in the calculation of accident risks.  The 23 
radionuclide inventories used in this analysis were from the applicant’s ER (Detroit 24 
Edison 2011).  Spent fuel inventories used in the NRC staff analysis are presented in 25 
Table 6-10.  The list of radionuclides set forth in the table includes all of the radionuclides that 26 
were included in the analysis conducted by Sprung et al. (2000).  The NRC staff’s analysis also 27 
included the inventory of crud, or radioactive material deposited on the external surfaces of 28 
LWR spent fuel rods.  Because crud is deposited from corrosion products generated elsewhere 29 
in the reactor cooling system and the complete reactor design and operating parameters are 30 
uncertain, the quantities and characteristics of crud deposited on ESBWR spent fuel are not 31 
available at this time.  The Fermi 3 ESBWR spent fuel transportation accident impacts were 32 
calculated assuming the cobalt-60 inventory in the form of crud is 169 Ci/MTU, based on 33 
information in Sprung et al. (2000). 34 

Robust shipping casks are used to transport spent fuel because of the radiation shielding and 35 
accident resistance required by 10 CFR Part 71.  Spent fuel shipping casks must be certified 36 
Type B packaging systems, meaning they must withstand a series of severe postulated accident  37 
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Table 6-10.  Radionuclide Inventories Used in Transportation 1 
Accident Risk Calculations for an ESBWR(a)(b) 2 

Radionuclide Ci/MTU Bq/MTU 
Physical-Chemical 

Group 
Am-241 1.30 × 103 4.81 × 1013 Particulate 
Am-242m 2.79 × 101 1.03 × 1012 Particulate 
Am-243 3.26 × 101 1.21 × 1012 Particulate 
Ce-144 1.35 × 104 5.00 × 1014 Particulate 
Cm-242 4.86 × 101 1.80 × 1012 Particulate 
Cm-243 3.47 × 101 1.28 × 1012 Particulate 
Cm-244 4.96 × 103 1.84 × 1014 Particulate 
Cm-245 6.75 × 10-1 2.50 × 1010 Particulate 
Co-60 (crud)(c) 3.38 × 102 1.25 × 1012 Crud 
Co-60 (activation)(c) 2.86 × 103 1.06 × 1014 Particulate 
Cs-134 5.19 × 104 1.92 × 1015 Cesium 
Cs-137 1.27 × 105 4.70 × 1015 Cesium 
Eu-154 1.04 × 104 3.85 × 1014 Particulate 
Eu-155 5.40 × 103 2.00 × 1014 Particulate 
I-129 4.24 × 10-2 1.57 × 109 Cesium 
Kr-85 9.27 × 103 3.43 × 1014 Gas 
Pm-147 3.53 × 104 1.31 × 1015 Particulate 
Pu-238 6.15 × 103 2.28 × 1014 Particulate 
Pu-239 3.86 × 102 1.43 × 1013 Particulate 
Pu-240 6.22 × 102 2.30 × 1013 Particulate 
Pu-241 1.22 × 105 4.51 × 1015 Particulate 
Pu-242 2.24 × 100 8.29 × 1010 Particulate 
Ru-106 1.86 × 104 6.88 × 1014 Ruthenium 
Sb-125 4.81 × 103 1.78 × 1014 Particulate 
Sr-90 9.08 × 104 3.36 × 1015 Particulate 
Y-90 9.09 × 104 3.36 × 1015 Particulate 
(a) Divide Becquerel (Bq) per Metric Ton Uranium (Bq/MTU) by 3.7 × 1010 to obtain 

curies per MTU (Ci/MTU). 
(b) The source of the spent fuel inventories is Detroit Edison (2011), Table 3.8-12, 

except as noted in footnote (c). 
(c) Co-60 exists both as an activation product in spent fuel and is the primary 

radioactive constituent in fuel assembly crud, or radioactive material deposited 
on the external surfaces of fuel assemblies.  The Co-60 inventory in crud was 
calculated using information in NUREG/CR-6672 (Sprung et al. 2000). 

  3 
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conditions with essentially no loss of containment or shielding capability.  These casks are also 1 
designed with fissile material controls to ensure the spent fuel remains subcritical under normal 2 
and accident conditions.  According to Sprung et al. (2000), the probability of encountering 3 
accident conditions that would lead to shipping cask failure is less than 0.01 percent (i.e., more 4 
than 99.99 percent of all accidents would result in no release of radioactive material from the 5 
shipping cask).  The NRC staff assumed that shipping casks approved for transportation of 6 
spent fuel from an ESBWR would provide equivalent mechanical and thermal protection of the 7 
spent fuel cargo. 8 

Accident frequencies were calculated in RADTRAN 5.6 using user-specified accident rates and 9 
conditional shipping cask failure probabilities.  State-specific accident rates were taken from 10 
Saricks and Tompkins (1999) and used in the RADTRAN 5.6 calculations.  The State-specific 11 
accident rates were adjusted to account for underreporting, as described in Section 6.2.1.3.  12 
Conditional shipping cask failure probabilities (i.e., the probability of cask failure as a function of 13 
the mechanical and thermal conditions applied in an accident) were taken from Sprung et al. 14 
(2000). 15 

The RADTRAN 5.6 accident risk calculations were performed using the radionuclide inventories 16 
given in Table 6-10.  The resulting risk estimates were then multiplied by assumed annual spent 17 
fuel shipments to derive estimates of the annual accident risks associated with spent fuel 18 
shipments from the proposed Fermi site or alternative sites to the proposed geologic HLW 19 
repository at Yucca Mountain in Nevada.  As was done for routine exposures, the NRC staff 20 
assumed that the numbers of shipments of spent fuel per year are equivalent to the annual 21 
discharge quantities. 22 

For this assessment, release fractions for current-generation LWR fuel designs 23 
(Sprung et al. 2000) were used to approximate the impacts from the ESBWR spent fuel 24 
shipments.  This assumes that the fuel materials and containment systems (i.e., cladding, fuel 25 
coatings) behave similarly to current LWR fuel under applied mechanical and thermal 26 
conditions. 27 

The NRC staff used RADTRAN 5.6 to calculate the population dose from the released 28 
radioactive material from four of five possible exposure pathways.(a)  These pathways are as 29 
follows: 30 

• External dose from exposure to the passing cloud of radioactive material (cloudshine). 31 

• External dose from the radionuclides deposited on the ground by the passing plume 32 
(groundshine).  The NRC staff’s analysis included the radiation exposure from this pathway, 33 

                                                 
(a) Internal dose from ingestion of contaminated food was not considered, because the staff assumed 

evacuation and subsequent interdiction of foodstuffs following a postulated transportation accident. 
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even though the area surrounding a potential accidental release would be evacuated and 1 
decontaminated, thus preventing long-term exposures from this pathway. 2 

• Internal dose from inhalation of airborne radioactive contaminants (inhalation). 3 

• Internal dose from resuspension of radioactive materials that were deposited on the ground 4 
(resuspension).  The NRC staff’s analysis included the radiation exposures from this 5 
pathway, even though evacuation and decontamination of the area surrounding a potential 6 
accidental release would prevent long-term exposures. 7 

Table 6-11 presents the environmental consequences calculated by the NRC staff for 8 
transportation accidents when shipping spent fuel from the Fermi site and alternative sites to the 9 
proposed geologic HLW repository at Yucca Mountain.  The shipping distances and population 10 
distribution information for the routes were the same as those used for the normal “incident-free” 11 
conditions (see Section 6.2.2.1).  The results are normalized to the WASH-1238 reference 12 
reactor (880-MW(e) net electrical generation, 1100-MW(e) reactor operating at 80 percent 13 
capacity) to provide a common basis for comparison to the impacts listed in Table S-4.  Note 14 
that the impacts for all site alternatives are less than the reference LWR impacts.  Also, 15 
although there are slight differences in impacts among the alternative sites, none of the 16 
alternative sites would be clearly favored over the proposed Fermi site. 17 

Table 6-11.  Annual Spent Fuel Transportation Accident Impacts for an ESBWR  18 
at the Proposed Fermi Site and Alternative Sites, Normalized to 19 
Reference 1100-MW(e) LWR Net Electrical Generation 20 

Location Normalized Population Impacts, Person-rem/yr(a) 
Reference LWR (WASH-1238) 4.6 × 10-6 
Fermi site 3.1 × 10-6 
Petersburg site 3.1 × 10-6 
South Britton site 3.2 × 10-6 
Greenwood site 3.2 × 10-6 
Belle River-St. Clair site 4.3 × 10-6 
(a) Multiply person-Sv/yr times 100 to obtain person-rem/yr.

Using the linear no-threshold dose response relationship discussed in Section 6.2.1.1, the 21 
annual collective public dose estimates for transporting spent fuel from the Fermi and alternative 22 
sites to the proposed geologic HLW repository at Yucca Mountain are on the order of 3 × 10-6 23 
person-rem, which is less than the 1754 person-rem value that the ICRP (ICRP 2007) and 24 
NCRP (NCRP 1995) suggest would most likely result in zero excess health effects.  This risk is 25 
very minute compared to the estimated 1.6 × 105 person-rem that the same population along 26 
the route from the proposed Fermi site to the proposed geologic HLW repository at Yucca 27 
Mountain would incur annually from exposure to natural sources of radiation.  Note that the 28 
estimated population dose to persons along the Fermi-to-Yucca-Mountain route is different than 29 
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the population dose calculated by the NRC staff for unirradiated fuel shipments in 1 
Section 6.2.1.1, because the route characteristics are different. 2 

The NRC staff performed a confirmatory evaluation of Detroit Edison’s spent fuel transportation 3 
accident risk analysis.  It was noted that Detroit Edison used a different, though valid, 4 
methodology for the ER calculations.  The primary difference was that Detroit Edison assumed 5 
aggregated route parameters, whereas in this EIS, the NRC staff used State-by-State shipping 6 
distances and population densities.  The staff concluded that Detroit Edison’s analysis was 7 
reasonable and comprehensive and meets the intent of 10 CFR 51.52(b). 8 

6.2.2.3 Nonradiological Impacts of Spent Fuel Shipments 9 

The general approach used to calculate nonradiological impacts of spent fuel shipments is the 10 
same as that used for unirradiated fuel shipments.  The main difference is that the spent fuel 11 
shipping route characteristics are better defined, so the State-level accident statistics in Saricks 12 
and Tompkins (1999) may be used.  State-by-State shipping distances were obtained from the 13 
TRAGIS output file and combined with the annual number of shipments and accident, injury, 14 
and fatality rates by State from Saricks and Tompkins (1999) to calculate nonradiological 15 
impacts.  In addition, the accident, injury, and fatality rates from Saricks and Tompkins (1999) 16 
were adjusted to account for underreporting (see Section 6.2.1.3).  The results calculated by the 17 
NRC staff are shown in Table 6-12. 18 

Table 6-12.  Nonradiological Impacts of Transporting Spent Fuel from the Proposed Fermi Site 19 
and Alternative Sites to the Proposed Geologic HLW Repository at Yucca 20 
Mountain, Normalized to Reference LWR 21 

Site 
One-Way Shipping 

Distance (km) 
Nonradiological Impacts per Year 

Accidents/yr Injuries/yr Fatalities/yr 
Fermi (proposed site) 3481 1.5 × 10-1 6.8 × 10-2 4.6 × 10-3 
Petersburg 3457 1.5 × 10-1 6.7 × 10-2 4.5 × 10-3 
South Britton 3510 1.5 × 10-1 6.8 × 10-2 4.6 × 10-3 
Greenwood Energy Center 3564 1.5 × 10-1 7.3 × 10-2 4.9 × 10-3 
Belle River 3585 1.6 × 10-1 7.4 × 10-2 4.9 × 10-3 
Note:  The number of shipments of spent fuel assumed in the calculations is 40.3 shipments/yr after normalizing to 
the reference LWR.  Estimates are for roundtrip travel. 

6.2.3 Transportation of Radioactive Waste 22 

This section discusses the environmental effects of transporting radioactive waste other than 23 
spent fuel from the proposed Fermi site and alternative sites.  The environmental conditions 24 
listed in 10 CFR 51.52 that apply to shipments of radioactive waste are as follows. 25 

• Radioactive waste (except spent fuel) would be packaged and in solid form. 26 
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• Radioactive waste (except spent fuel) would be shipped from the reactor by truck or rail. 1 

• The weight limitation of 73,000 lb per truck and 100 tons per cask per railcar would be met. 2 

• Traffic density condition would be less than the one truck shipment per day or three railcars 3 
per month. 4 

Radioactive waste (other than spent fuel from the Fermi 3 ESBWR) is expected to be capable of 5 
being shipped in compliance with Federal or State weight restrictions.  Table 6-13 presents the 6 
NRC staff’s estimates of annual waste volumes and annual waste shipment numbers for an 7 
ESBWR, normalized to the reference 1100-MW(e) LWR defined in WASH-1238 (AEC 1972).  8 
The expected annual waste volumes for the ESBWR are estimated at 15,900 ft3/yr.  Using the 9 
same packaging assumptions as WASH-1238 (2.34 m3/shipment), the annual number of waste 10 
shipments was estimated at 114 shipments per year after normalization to the reference LWR in 11 
WASH-1238. 12 

Table 6-13.  Summary of Radioactive Waste Shipments from the Proposed Fermi Site and 13 
Alternative Sites 14 

Reactor Type 

Waste 
Generation 
Information 

Annual Waste 
Volume, 

m3/yr per Unit

Electrical 
Output, 

MW(e) per 
Unit 

Normalized 
Rate, m3/1100 

MW(e) Unit 
(880 MW(e) 

Net)(a) 

Shipments/ 
1100 MW(e) 

(880 MW(e) Net) 
Electrical 
Output(b) 

Reference LWR 
(WASH-1238) 

3800 ft3/yr 
per unit 

108 1100 108 46 

Fermi 3 and 
alternative sites 
ESBWR 

15,859 ft3/yr 
per unit(c) 

449(c) 1605 265 114 

Conversions:  1 m3 = 35.31 ft3.  Drum volume = 210 liters (0.21 m3). 
(a) Capacity factors used to normalize the waste generation rates to an equivalent electrical generation output are 

80 percent for the reference LWR (AEC 1972) and 93 percent for the Fermi 3 ESBWR (Detroit Edison 2011).  
Waste generation for the ESBWR is normalized to 880 MW(e) net electrical output (1100-MW(e) unit with an 
80-percent capacity factor). 

(b) The number of shipments per 1100 MW(e) was calculated by dividing the normalized rate by the assumed 
shipment capacity used in WASH-1238 (2.34 m3/shipment). 

(c) This value was taken from DCD Revision 9 (GEH 2010). 

The annual waste volume and annual number of shipments are greater than those for the 15 
1100-MW(e) reference reactor that was the basis for Table S-4.  However, using currently 16 
available shipping packages and practices, the annual shipment estimates could be reduced 17 
below those for the reference LWR if higher shipment capacities were considered for certain 18 
types of radioactive waste from the Fermi 3 site.  For example, if all of the dry active waste, 19 
approximately 12,827 ft3 of the 15,859 ft3/yr LLRW projected (GEH 2010) were to be shipped in 20 
standard 20-ft Sealand containers (1,000 ft3, 1 container per truck), approximately 50 shipments 21 
per year to a disposal site would be required, assuming a shipment capacity of 2.34 m3 of waste 22 
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per shipment for the remaining waste as was assumed in WASH-1238.  For comparison to the 1 
46 annual shipments of radioactive waste for the reference reactor, the normalized number of 2 
shipments required for Fermi 3 radioactive waste would then be 30 shipments rather than the 3 
114 shipments identified in Table 6-13.  4 

The sum of the daily shipments of unirradiated fuel, spent fuel, and radioactive waste for an 5 
ESBWR located at the Fermi site and alternative sites is less than the one-truck-shipment-per-6 
day condition given in 10 CFR 51.52, Table S-4. 7 

Dose estimates to the MEI from transport of unirradiated fuel, spent fuel, and waste under 8 
normal conditions are presented in Section 6.2.1.1. 9 

Nonradiological impacts of radioactive waste shipments were calculated using the same general 10 
approach as unirradiated and spent fuel shipments.  For this EIS, the shipping distance was 11 
assumed to be 500 mi one way (AEC 1972).  Because the actual destination is uncertain, 12 
national median accident, injury, and fatality rates were used in the calculations (Saricks and 13 
Tompkins 1999).  These rates were adjusted to account for underreporting, as described in 14 
Section 6.2.1.3.  The results are presented in Table 6-14.  As shown, the calculated 15 
nonradiological impacts for transportation of radioactive waste other than spent fuel from the 16 
Fermi site and alternative sites to waste disposal facilities are greater than the impacts 17 
calculated for the reference LWR in WASH-1238.  As noted above, the calculated impacts 18 
would be less than those calculated for the reference reactor, if currently available shipping 19 
packages and practices were used. 20 

Table 6-14.  Nonradiological Impacts of Radioactive Waste Shipments from an ESBWR at the 21 
Proposed Fermi Site 22 

 

Normalized 
Shipments 

per Year 

One-Way 
Distance 

(km) 
Accidents 
per Year 

Injuries 
per Year 

Fatalities 
per Year 

Reference LWR (WASH-1238) 46 800 3.4 × 10-2 1.7 × 10-2 1.1 × 10-3 
Fermi 3 ESBWR  114 800 8.5 × 10-2 4.2 × 10-2 2.6 × 10-3 
Note:  The shipments and impacts have been normalized to the reference LWR. 

6.2.4 Conclusions 23 

The NRC staff conducted a confirmatory analyses and performed independent calculations of 24 
the potential impacts under normal operating and accident conditions of transporting fuel and 25 
wastes to and from an ESBWR to be located at the Fermi site and alternative sites.  To make 26 
comparisons to Table S-4, the environmental impacts were adjusted (i.e., normalized) to the 27 
environmental impacts associated with the reference LWR in WASH-1238 (AEC 1972), by 28 
multiplying the ESBWR impact estimates by the ratio of the total electric output for the reference 29 
reactor to the electric output of the proposed reactor. 30 



Fuel Cycle, Transportation, and Decommissioning 

Draft NUREG-2105 6-42 October 2011 

Because of the conservative approaches and data used to calculate impacts, the actual 1 
environmental effects are not likely to exceed those calculated in this EIS.  Thus, the NRC staff 2 
concludes that the environmental impacts of transportation of fuel and radioactive wastes to and 3 
from the Fermi site and alternative sites would be SMALL, and would be consistent with the 4 
environmental impacts associated with transportation of fuel and radioactive wastes to and from 5 
current-generation reactors presented in Table S-4 of 10 CFR 51.52. 6 

On March 3, 2010, DOE submitted a motion to the Atomic Safety and Licensing Board to 7 
withdraw with prejudice its application for a permanent geologic repository at Yucca Mountain, 8 
Nevada (DOE 2010).  Regardless of the outcome of this motion, the NRC staff concludes that 9 
transportation impacts are roughly proportional to the distance from the reactor site to the 10 
repository site, in this case Michigan to Nevada.  The distance from the Fermi site or any of the 11 
alternate sites to any new planned repository in the contiguous United States would be no more 12 
than double the distance from the Michigan site to Yucca Mountain.  Doubling the environmental 13 
impact estimates from the transportation of spent reactor fuel, as presented in this section, 14 
would provide a reasonable bounding estimate of the impacts for NEPA purposes.  The NRC 15 
staff concludes that the environmental impacts of these doubled estimates would still be 16 
SMALL. 17 

6.3 Decommissioning Impacts 18 

At the end of the operating life of a power reactor, NRC regulations require that the facility be 19 
decommissioned.  The NRC defines decommissioning as the safe removal of a facility from 20 
service and the reduction of residual radioactivity to a level that permits termination of the NRC 21 
license.  The regulations governing decommissioning of power reactors are found in 22 
10 CFR 50.75 and 10 CFR 50.82. The radiological criteria for termination of the NRC license 23 
are in 10 CFR Part 20, Subpart E. 24 

An applicant for a COL is required to certify that sufficient funds will be available to provide for 25 
radiological decommissioning at the end of power operations.  As part of its COL application for 26 
the Fermi 3 on the Fermi site, Detroit Edison included a Decommissioning Funding Assurance 27 
Report in its COL Application Part 1 (Detroit Edison 2010), which stated that Detroit Edison 28 
would establish an external sinking funds account to accumulate funds for decommissioning.   29 

Environmental impacts from the activities associated with the decommissioning of any reactor 30 
before or at the end of an initial or renewed license are evaluated in the Generic Environmental 31 
Impact Statement on Decommissioning of Nuclear Facilities:  Supplement 1, Regarding the 32 
Decommissioning of Nuclear Power Reactors, NUREG-0586, Supplement 1 (NRC 2002) 33 
(referred to as the GEIS-DECOM).  Environmental impacts of the DECON, SAFSTOR, and 34 
ENTOMB decommissioning methods are evaluated in the GEIS-DECOM.  A COL applicant is 35 
not required to identify a decommissioning method at the time of the COL application.  The NRC 36 
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staff’s evaluation of the environmental impacts of decommissioning presented in the 1 
GEIS-DECOM identifies a range of impacts for each environmental issue for a range of different 2 
reactor designs.  Based on a DOE study (DOE 2004), it is expected that the ESBWR design 3 
would have lower physical plant inventories, less accumulated radioactivity, and fewer disposal 4 
and transportation costs than current operating reactors.  Therefore, the NRC staff concludes 5 
that the impacts discussed in GEIS-DECOM remain bounding for reactors deployed after 2002, 6 
including the ESBWR. 7 

The GEIS-DECOM does not specifically address the carbon footprint of decommissioning 8 
activities.  However, it does list the decommissioning activities and states that the 9 
decommissioning workforce would be smaller than the operational workforce and that the 10 
decontamination and demolition activities could take up to 10 years to complete.  Finally, it 11 
discusses SAFSTOR, in which decontamination and dismantlement are delayed for a number of 12 
years.  Given this information, the NRC staff estimated the CO2 footprint of decommissioning to 13 
be approximately 70,000 MT without SAFSTOR.  This footprint is about equally split between 14 
decommissioning workforce transportation and equipment usage.  The details of the estimate 15 
are presented in Appendix L.  A 40-year SAFSTOR period would increase the footprint of 16 
decommissioning by about 40 percent.  These CO2 footprints are roughly three orders of 17 
magnitude lower than the CO2 footprint presented in Section 6.1.3 for the uranium fuel cycle. 18 

Therefore, the NRC staff relies upon the bases established in GEIS-DECOM and concludes the 19 
following with respect to the decommissioning of proposed Fermi 3: 20 

1. Doses to the public would be well below applicable regulatory standards, regardless of 21 
which decommissioning method considered in the GEIS-DECOM is used. 22 

2. Occupational doses would be well below applicable regulatory standards during the license 23 
term. 24 

3. The quantities of Class C or greater than Class C wastes generated would be comparable 25 
or less than the amounts of solid waste generated by reactors licensed before 2002. 26 

4. Air quality impacts of decommissioning are expected to be negligible at the end of the 27 
operating term. 28 

5. Measures are readily available to avoid potential significant water quality impacts from 29 
erosion or spills.  The liquid radioactive waste system design includes features to limit the 30 
release of radioactive material to the environment, such as pipe chases and tank collection 31 
basins.  These features will minimize the amount of radioactive material in spills and leakage 32 
that would have to be addressed at decommissioning. 33 

6. Ecological impacts of decommissioning are expected to be negligible. 34 

7. Socioeconomic impacts would be short term and could be offset by decreases in population 35 
and economic diversification. 36 
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On the basis of the GEIS-DECOM and the evaluation of air quality impacts from GHG emissions 1 
above, the NRC staff concludes that, as long as the regulatory requirements on 2 
decommissioning activities to limit the impacts of decommissioning are met, the 3 
decommissioning activities would result in a SMALL impact. 4 
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7.0  Cumulative Impacts 1 

The National Environmental Policy Act of 1969, as amended (NEPA), requires Federal agencies 2 
to consider the cumulative impacts of proposals under its review.  Cumulative impacts may 3 
result when the environmental effects associated with the proposed action are overlain on or 4 
added to temporary or permanent impacts associated with past, present, and reasonably 5 
foreseeable future projects. 6 

Cumulative impacts can result from individually minor, but collectively significant, actions taking 7 
place over a period of time.  In its proposal for a new nuclear unit at the Enrico Fermi Atomic 8 
Power Plant (Fermi) site, Detroit Edison Company (Detroit Edison) submitted a combined 9 
license (COL) application, including an Environmental Report (ER), to the U.S. Nuclear 10 
Regulatory Commission (NRC).  When evaluating the potential impacts of building and 11 
operating a new unit (Fermi 3), the NRC and the U.S. Army Corps of Engineers (USACE) 12 
review team considered potential cumulative impacts on resources that could be affected by the 13 
preconstruction, construction, and operation of one General Electric-Hitachi, LLC (GEH) 14 
Economic Simplified Boiling Water Reactor (ESBWR) at the Fermi site located on the western 15 
shore of Lake Erie approximately 30 mi southwest of Detroit, Michigan, and 7 mi from the 16 
United States-Canada border. 17 

Cumulative impacts result when the effects of an action are added to or interact with other past, 18 
present, and reasonably foreseeable future effects on the same resources.  For the purposes of 19 
this analysis, past actions are those that occurred prior to receipt of the COL application.  20 
Present actions are those related to resources and taken from the time of receipt of the COL 21 
application until the start of NRC-authorized construction of Fermi 3.  Future actions are those 22 
that are reasonably foreseeable throughout the building and operating of Fermi 3, including its 23 
decommissioning.  The geographical area over which the past, present, and future actions could 24 
contribute to cumulative impacts depends on the type of resource considered and is described 25 
individually for each resource.  The review team considered, among other actions, the 26 
cumulative effects of Fermi 3 with current operations of Fermi Unit 2 (Fermi 2) on the Fermi site. 27 

The approach for this environmental impact statement (EIS) is outlined in the following 28 
discussion.  To guide its assessment of the environmental impacts of a proposed action or 29 
alternative actions, the NRC has established a standard of significance for impacts based on 30 
guidance developed by the Council on Environmental Quality (CEQ); see Title 40 of the Code of 31 
Federal Regulations (specifically, 40 CFR 1508.27).  The three significance levels established 32 
by the NRC – SMALL, MODERATE, and LARGE – are defined as follows: 33 

SMALL – Environmental effects are not detectable or are so minor that they will neither 34 
destabilize nor noticeably alter any important attribute of the resource. 35 
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MODERATE – Environmental effects are sufficient to alter noticeably, but not to 1 
destabilize, important attributes of the resource. 2 

LARGE – Environmental effects are clearly noticeable and are sufficient to destabilize 3 
important attributes of the resource. 4 

The impacts of the proposed action, as described in Chapters 4 and 5, are combined in this 5 
chapter with those of other past, present, and reasonably foreseeable future actions in the 6 
general area surrounding the Fermi site that would affect the same resources as those affected 7 
by the proposed Fermi 3, regardless of what agency (Federal or non-Federal) or person 8 
undertakes such actions.  These combined impacts are defined by the CEQ as “cumulative” in 9 
40 CFR 1508.7 and include individually minor but collectively significant actions taking place 10 
over a period of time.  It is possible that an impact that may be SMALL by itself could result in a 11 
MODERATE or LARGE impact when considered in combination with the impacts of other 12 
actions on the affected resource.  Likewise, if a resource is regionally declining or imperiled, 13 
even a SMALL individual impact could be important if it contributes to or accelerates the 14 
resource’s overall decline. 15 

The description of the affected environment in Chapter 2 serves as the baseline for the 16 
cumulative impacts analysis, including the effects of past actions.  The incremental impacts 17 
related to construction activities that require NRC authorization (10 CFR 50.10(a)) are described 18 
and characterized in Chapter 4, and those related to operations are described and 19 
characterized in Chapter 5.  These impacts are summarized for each resource area in the 20 
sections that follow.  The level of detail is commensurate with the significance of the impact for 21 
each resource area. 22 

This chapter includes an overall cumulative impact assessment for each resource area.  NRC 23 
staff performed the cumulative impact analysis according to guidance provided in the staff 24 
memorandum “Addressing Construction and Preconstruction Activities, Greenhouse Gas 25 
Issues, General Conformity Determinations, Environmental Justice, Need for Power, Cumulative 26 
Impact Analysis, and Cultural/Historical Resources Analysis Issues In Environmental Impact 27 
Statements” (NRC 2011a).  The specific resources and components that could be affected by 28 
the incremental effects of the proposed action and other actions in the same geographical area 29 
are assessed.  This assessment includes the impacts of construction and operations for the 30 
proposed new unit as described in Chapters 4 and 5; impacts of preconstruction activities as 31 
described in Chapter 4; impacts of fuel cycle, transportation, and decommissioning as described 32 
in Chapter 6; and impacts from past, present, and reasonably foreseeable Federal, non-Federal, 33 
and private actions that could affect the same resources as those affected by the proposed 34 
actions. 35 

The team used information provided by Detroit Edison in the ER, Detroit Edison’s responses to 36 
requests for additional information (RAIs) issued by the NRC and USACE staff, information from 37 
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other Federal and State agencies, and information gathered during the scoping period and visits 1 
by the staff to the Fermi site to evaluate the cumulative impacts on resources affected by 2 
building and operating a new nuclear power plant at the site.  To inform the cumulative analysis, 3 
the review team researched U.S. Environmental Protection Agency (EPA) databases for recent 4 
EISs within the region, used an EPA database of permits for water discharges (NEPAssist) in 5 
the geographic area, and used the www.recovery.gov Web site to identify projects in the area 6 
funded by the American Recovery and Reinvestment Act of 2009 (Public Law 111-5).  Other 7 
actions and projects that were identified during this review and considered in the review team’s 8 
independent analysis of the potential cumulative effects are described in Table 7-1. 9 

7.1 Land Use 10 

The description of the affected environment in Section 2.2 serves as a baseline for the 11 
cumulative impacts assessment in this resource area.  As described in Section 4.1, the impacts 12 
of NRC-authorized construction on land use would be SMALL, and no further mitigation would 13 
be warranted.  As described in Section 5.1, the review team concludes that the effects of 14 
operations on land use would be SMALL, and no further mitigation would be warranted. 15 

The combined impacts from preconstruction and construction activities on land use are 16 
described in Section 4.1 and were determined to be SMALL.  In addition to the impacts from 17 
preconstruction, construction, and operations, the cumulative analysis also considers other past, 18 
present, and reasonably foreseeable future projects in the geographical area of interest that 19 
could affect land use (Table 7-1).  For this cumulative analysis, the geographic area of interest 20 
is the area within 15 mi of the Fermi site.  This geographic area of interest includes the primary 21 
communities, such as Frenchtown Township, that would be affected by the proposed Fermi 3 22 
and its transmission lines. 23 

Although mostly agricultural land surrounds the Fermi site, there are areas of residential 24 
development in the City of Monroe to the southwest of the plant, in the Stony Point area directly 25 
southeast of the Fermi site, along the Lake Erie shoreline, and to the north of the Fermi site 26 
near Swan Creek (Monroe County Planning Department and Commission 2010).  The majority 27 
of the land west of the Fermi site is zoned for agricultural use.  There are a number of industrial 28 
areas to the southwest of the site along the Lake Erie shoreline and in the City of Monroe, 29 
including the Detroit Edison Monroe Power Plant, the Automotive Components Holdings plant, 30 
and the Port of Monroe (Monroe County Planning Department and Commission 2010).  31 
Although land to the south of the site is anticipated to remain a low- and medium-density 32 
residential area, it is expected that the site will continue to be surrounded primarily by 33 
agricultural lands, open areas, and woodlands to the west and north for the foreseeable future 34 
(James D. Anulewicz Associates, Inc., and McKenna Associates, Inc. 2003).  A farmland 35 
preservation and conservation program in Monroe County may prevent additional residential 36 
and other  37 
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Table 7-1.  Past, Present, and Reasonably Foreseeable Future Projects and Other Actions 1 
Considered in the Cumulative Analysis (closest to furthest from the Fermi site) 2 

Project Name Summary of Project Location Status 
Energy Projects 
Fermi Nuclear Power 
Plant Unit 2 

1098-MW nuclear power 
plant 

On Fermi site Operational; 
current license 
expires 
March 20, 
2025.  On 
July 18, 2011, 
NRC received a 
notice of intent 
to submit a 
license renewal 
application for 
Fermi Unit 2 in 
2014.(a)   

Fermi Nuclear Power 
Plant Unit 1 

Decommissioning and 
demolition of shutdown 
nuclear power plant 

On Fermi site In progress(b) 

Independent Spent Fuel 
Storage Installation 

Dry spent-fuel storage On Fermi site Proposed(c) 

Detroit Edison Monroe 
Power Plant 

3280-MW coal-fired plant 6 mi southwest of Fermi 
site on Lake Erie 

Operational, 
includes recent 
and planned 
refurbishment(d)  

J.R. Whiting Power Plant, 
Luna Pier, Michigan 

328-MW coal-fired plant 14 mi south-southwest 
of Fermi site on Lake 
Erie 

Operational(e) 

Bayshore Power Plant 499-MW coal-fired plant 20 mi south-southwest 
of Fermi site on Lake 
Erie in Maumee Bay 

Operational(f) 

Davis-Besse Nuclear 
Power Station Unit 1 

925-MW nuclear power 
plant 

27 mi southeast of Fermi 
site on Lake Erie 

Operational(g) 

Davis-Besse Independent 
Spent Fuel Storage 
Installation 

Dry spent fuel storage On Davis-Besse site Operational(h) 

Mining Projects 
Rockwood Quarry Crushed and broken 

limestone quarry 
2.5 mi north-northeast of 
Fermi site 

Operational(i) 

Stoneco Newport Crushed and broken 
limestone quarry 

2.5 mi north-northeast of 
Fermi site 

Operational(j) 

 3 
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Table 7-1.  (contd) 

Project Name Summary of Project Location Status 
Mining Projects (contd) 
Sylvania Minerals Crushed and broken 

limestone and crushed 
silica quarry 

6 mi north-northwest of 
Fermi site 

Operational(k) 

Sora Limestone Crushed and broken 
limestone quarry 

6 mi north-northeast of 
Fermi site 

Operational(l) 

Stoneco Denniston Crushed and broken 
limestone quarry 

9 mi southwest of Fermi 
site 

Operational(m) 

Stoneco Maybee Crushed and broken 
limestone quarry 

13 mi west-northwest of 
Fermi site 

Operational(n) 

Sibley Quarry Crushed and broken 
limestone quarry 

14 mi north-northeast of 
Fermi site 

Operational(o) 

Transportation Projects 
Cleveland-Toledo-Detroit 
Passenger Rail Line 

Addition to regional 
transportation hub with rail 
lines connecting Cleveland, 
Buffalo, Toronto, Pittsburgh, 
Cincinnati, and Detroit 

Rail line would pass 
through Monroe County 
on its way to Detroit 

Proposed; 
schedule 
undetermined(p) 

Other Actions/Projects 
Berlin Township 
Wastewater Treatment 
Plant 

Wastewater treatment plant 
that discharges to Swan 
Creek near its confluence 
with Lake Erie 

1.1 mi northwest of 
Fermi site 

Operational(q) 

Frenchtown Township 
Water Plant 

Water treatment plant that 
withdraws water from 
Lake Erie  

2 mi southwest of Fermi 
site 

Operational(r) 

Monroe Metro 
Wastewater Treatment 
Plant 

Wastewater treatment plant 
that discharges to 
Lake Erie–Plum Creek–
Levee Channel 

6 mi southwest of Fermi 
site 

Operational(s) 

Ventower Industries Wind turbine tower 
manufacturing facility 

6 mi southwest of Fermi 
site in Monroe, Michigan 

Operational(t) 

Monroe Water Filtration 
Plant 

Water treatment plant that 
withdraws water from 
Lake Erie 

7 mi southwest of Fermi 
site 

Operational 

Carleton Wastewater 
Treatment 

Wastewater treatment plant 
that discharges to Swan 
Creek 

9 mi northwest of Fermi 
site 

Operational(u)

Lazy Oak Sub 
Wastewater Treatment 

Wastewater treatment plant 
that discharges to Swan 
Creek 

9 mi northwest of Fermi 
site 

Operational(v) 

Guardian Industries Glass 
Plant 

Manufacturing facility that 
discharges into Swan Creek 

10 mi north-northwest of 
Fermi site 

Operational(w) 
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Table 7-1.  (contd) 

Project Name Summary of Project Location Status 
Other Actions/Projects (contd) 
Luna Pier Wastewater 
Treatment 

Wastewater treatment plant 
that discharges to La Pointe 
Drain 

14 mi south-southwest of 
Fermi site 

Operational(x) 

Rawsonville Woods 
Mobile Estates 

Mobile home community 
with National Pollutant 
Discharge Elimination 
System (NPDES) permit 

18 mi northwest of Fermi 
site 

Operational(y) 

Oil Refineries Plants that refine crude oil 
for other applications 

Various throughout 
region 

Operational 

Future Urbanization Construction of housing 
units and associated 
commercial buildings, 
roads, bridges, and rail; 
construction of water and/or 
wastewater treatment and 
distribution facilities and 
associated pipelines, as 
described in local land use 
planning documents (no 
specific data found on 
development and 
expansion of towns within 
20 mi of site) 

Throughout region Construction 
would occur in 
the future, as 
described in 
State and local 
land use 
planning 
documents 

Great Lakes Restoration 
Initiative 

Restoration activities to 
address toxic substances, 
invasive species, nearshore 
health and nonpoint source 
pollution, and habitat and 
wildlife protection 

Great Lakes watershed Began in 
FY 2011(z) 

Global Climate Change/ 
Natural Environmental 
Stressors 

Short- or long-term changes 
in precipitation or 
temperature 

Throughout region Impacts would 
occur in the 
future 

Sources:   
(a) Detroit Edison 2011d 
(b) NRC 2010a 
(c) Detroit Edison 2007 
(d) EPA 2011c 
(e) Consumers Energy 2011 
(f) EPA 2011d 
(g) NRC 2011b  
(h) NRC 2010b 
(i) EPA 2011e 
(j) EPA 2011f 
(k) Our Good Neighbors 2011 
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Table 7-1.  (contd) 

(l) EPA 2011g  
(m) EPA 2011h 
(n) EPA 2011i 
(o) EPA 2011j 
(p) MHR 2011 
(q) EPA 2011k 
(r) Frenchtown Charter Township 2010 
(s) EPA 2011l 
(t) Ventower 2011 
(u) EPA 2011m 
(v) EPA 2011n 
(w) EPA 2011o 
(x) EPA 2011p 
(y) EPA 2011q 
(z) EPA 2011a 

development from occurring on undeveloped land used for agriculture that is close to the Fermi 1 
site (Monroe County Planning Department and Commission 2010). 2 

Most undeveloped lands on the site are managed as part of the Detroit River International 3 
Wildlife Refuge (DRIWR), which extends along the shore of Lake Erie from the River Raisin in 4 
the south to the Detroit River in the north and contains habitat for wildlife, including some 5 
wetland and water-dependent species (FWS 2010).  There are proposals to add to the land 6 
included in the DRIWR; these additions to recreational and conservation land uses in the vicinity 7 
of the Fermi site would be small and would not be constrained by development and operation of 8 
Fermi 3.  There are currently no plans to remove land elsewhere from the DRIWR. 9 

As described in Sections 4.1 and 4.3, building Fermi 3 would affect more than 301 ac of land, 10 
including conversion of approximately 189 ac of open and forested land to industrial/utility land, 11 
at the site and could also indirectly result in some conversions of offsite land to residential 12 
areas, roads, and businesses in order to accommodate growth, new workers, and services 13 
related to the proposed nuclear facility.  Other reasonably foreseeable future projects in the 14 
geographic area of interest (see Table 7-1) – such as anticipated commercial waterfront 15 
development – would also contribute to reductions in the amount of open, forested, and wetland 16 
areas and to increases in residential areas, roads, and business; however, these projects are 17 
expected to be consistent with Monroe County’s land use plans.  Cumulative land use impacts 18 
within the 15-mi geographic area of interest are generally expected to be consistent with 19 
existing land use plans and zoning. 20 

Detroit Edison anticipates that three new 345-kV transmission lines would be needed to serve 21 
Fermi 3.  These lines would connect Fermi 3 to the Milan Substation and would likely follow a 22 
single 29.4-mi route in Monroe County, southwest Wayne County, and southeast Washtenaw 23 
County (Detroit Edison 2011a).  Approximately 18.6 mi of the route would follow an established 24 
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transmission line corridor, and approximately 10.8 mi of the route would cross undeveloped 1 
rural land.  The applicant also expects to have to expand the Milan Substation.  Assuming that a 2 
300-ft-wide right-of-way (ROW) would be required, approximately 1069 ac would be used for the 3 
proposed lines, approximately 21 ac would be needed to expand the Milan Substation, and 4 
additional acreage would be needed for laydown and other activities (Detroit Edison 2011a).  5 
Land use impacts resulting from these activities are expected to be minimal.  Although the 6 
precise areas of impact are not yet known, these activities would result in the loss of small areas 7 
of forests, agricultural lands, wetlands, and streams.  Once the lines were installed, only the 8 
land around the transmission tower bases would be unavailable for future agricultural use, and 9 
any forested areas that are cleared to establish the corridor would have to remain cleared over 10 
the operation life of the transmission lines.  At this time, it is not known whether other utility 11 
transmission lines might be developed in the area that could contribute to cumulative impacts. 12 

Climate change could increase precipitation and lake storm surges in the geographic area of 13 
interest (USGCRP 2009), thus changing land use as a result of the inundation of low-lying areas 14 
along the lakeshore.  The rate of forest growth and growth of other vegetation may increase as 15 
a result of more carbon dioxide in the atmosphere (USGCRP 2009).  In addition, climate change 16 
could change crop yields and livestock productivity (USGCRP 2009), which might alter the 17 
characteristics of land used for agriculture in the geographic area of interest.  Changes resulting 18 
from climate change could cause minor shifts in land use in the geographic area of interest, 19 
which might be exacerbated by the operation of Fermi 3. 20 

Over the expected operational life of Fermi 3, few reasonably foreseeable future land use 21 
changes, other than gradually continuing urbanization and minor changes resulting from climate 22 
change, are anticipated, including the impacts from building and operating Fermi 3.  Therefore, 23 
the review team concludes that the cumulative land use impacts would be SMALL, and no 24 
mitigation would be warranted. 25 

7.2 Water Use and Quality 26 

This section analyzes the potential cumulative impacts of the proposed Fermi 3 in addition to 27 
other past, present, and reasonably foreseeable future projects on water use and water quality. 28 

7.2.1 Surface Water Use 29 

The description of the affected environment in Section 2.3 of this document serves as the 30 
baseline for the cumulative impact assessments in this resource area.  As described in 31 
Section 4.2, the NRC staff concludes that the impacts of NRC-authorized construction activities 32 
on surface water use would be SMALL, and no further mitigation would be warranted.  The 33 
combined surface water use impacts from preconstruction and construction activities are 34 
described in Section 4.2.2.1 and were determined by the review team to be SMALL.  As 35 
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described in Section 5.2, the review team concludes that the impacts of operations on surface 1 
water use would also be SMALL, and no further mitigation would be warranted. 2 

In addition to the impacts from preconstruction, construction, and operations, the cumulative 3 
analysis for surface water use also considers other past, present, and reasonably foreseeable 4 
future actions that could potentially affect this resource (Table 7-1).  For the cumulative analysis 5 
of impacts on surface water, the geographic area of interest is considered to be within a 15-mi 6 
radius surrounding the intake and discharge structures, as it is a bounding estimate of the 7 
geographical extent of potential impacts of Fermi 3 on surface water due to the significant water 8 
supply available in Lake Erie. 9 

As described in Section 5.2.2.1, the review team determined that the annual consumptive use of 10 
surface water from the operation of Fermi 3 would not be significant compared to the relative 11 
volume of water in Lake Erie (0.006 percent), and it would also remain a small portion of the 12 
average annual consumptive water use of all users in the Lake Erie basin (4.1 percent).  The 13 
impacts would be minor within the geographic area of interest’s 15-mi radius.  The predominant 14 
surface water user within a 15-mi radius of the Fermi site is Fermi 2, and its withdrawals would 15 
not noticeably alter surface water availability.  There are also two water intakes on Lake Erie 16 
and in the vicinity of the Fermi site for public water supply:  the Frenchtown Water Plant, which 17 
uses 8 million gallons per day (MGD), and the Monroe County Water Plant, which uses 18 
7.5 MGD (Frenchtown Charter Township 2010; AWWA 2009).  The impacts of these two water 19 
plants and the other projects listed in Table 7-1 are considered in the analysis in Sections 4.2 20 
and 5.2 and would not be detectable or would be so minor that they would not affect surface 21 
water use. 22 

The review team also evaluated the impact of potential climate changes on water availability, as 23 
well as the cumulative impact that climate change and reactor operations could have on the 24 
availability of water resources for other uses.  A recent compilation of the state of the knowledge 25 
on climate change (USGCRP 2009) was considered during the preparation of this EIS.  The 26 
USGCRP report and a related study for the Great Lakes (Hayhoe et al. 2010) discuss projected 27 
changes in the climate for the region during the operating license period for Fermi 3 (estimated 28 
to be from 2020 to 2060) based on a range of CO2 emissions scenarios simulated using the 29 
NOAA Great Lakes model. The lowest of these potential emission scenarios (B1) predicts a 30 
maximum CO2 air concentration of 550 ppm by 2100 (roughly double pre-industrial levels), 31 
resulting in a slight increase in average air temperature but little to no significant change in Lake 32 
Erie water levels due to a corresponding increase in precipitation.  The highest-emissions 33 
scenario (A1Fi) predicts a maximum CO2 air concentration of 940 ppm by 2100 (about four 34 
times pre-industrial levels), resulting in noticeable impacts on both average air temperature and 35 
lake volume.  36 

The predicted impacts of the highest emissions scenario include an increase in average 37 
temperature of at least 3–4°F by the end of the operating license period of Fermi 3 (about 2060) 38 
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and a slight increase in precipitation in the winter and spring.  Rainstorms are anticipated to be 1 
more intense throughout the year.  Average water levels in Lake Erie could decrease as much 2 
as 1.5 ft because of increased evaporation of the lake, which would cause a decrease of up to 3 
2 percent of the volume of Lake Erie. If the water volume in Lake Erie were to be reduced by 4 
2 percent, its volume could noticeably decline from 128 trillion gallons to 125 trillion gallons. In 5 
addition, the increase in the average air temperature when combined with lower lake levels 6 
could result in an increase in the average monthly water temperature of Lake Erie.  7 

The review team used projected population estimates presented in Section 2.5.1 of the ER and 8 
the reported water use in Monroe County as presented in the ER to estimate future water use in 9 
Monroe County by 2060.  Assuming that per capita water use remains in the range of current 10 
amounts and population increases by 76 percent by 2060 (Detroit Edison 2011a) the quantity of 11 
Lake Erie water used for the public water supply in Monroe County would increase from 12 
approximately 12 MGD in 2000 to 21 MGD by 2060.  The review team was not aware of studies 13 
estimating potential future water use from the Lake Erie basin between 2020 and 2060.  Detroit 14 
Edison (2011a) estimates of population growth indicate an increase of approximately 40 percent 15 
by 2060 within a 50-mi radius of Fermi 3.  The review team used the projected population 16 
growth estimates and assumed that per capita water use (for all uses) remains in the range of 17 
present amounts to estimate total future use of Lake Erie water by 2060.  If Lake Erie water use 18 
were to increase by 40 percent above the average water use observed from 2000 through 2006, 19 
then the total water use would be approximately 75,600 MGD, with a consumptive use of 20 
approximately 702 MGD.  On an annual basis, a consumptive use of 702 MGD would be 21 
approximately 0.2 percent of the Lake Erie volume, if reduced by the effects of climate change 22 
to 125 trillion gallons. 23 

Potential increases in Lake Erie water temperature resulting from climate change could increase 24 
the amount of cooling water needed for operation of the proposed Fermi 3 and other major 25 
users. Therefore, the operations of Fermi and other thermoelectric plants on Lake Erie could be 26 
altered as a result of climate change.  If the volume of Lake Erie water decreased by 2 percent 27 
as a result of climate change, then the annual consumptive water use by Fermi 3 would still be 28 
negligible (approximately 0.006 percent of the total lake volume) even if the monthly average 29 
use increased significantly.  The review team considered the cumulative consumptive use of 30 
surface water from the operation of the existing Fermi 2, proposed Fermi 3, and other (existing 31 
or reasonably foreseeable) consumptive uses and the potential effects of climate change.  The 32 
greatest potential future impact on Lake Erie water availability is predicted to be from climate 33 
change.  The impact predicted for the lowest-emissions scenario would not be detectable or 34 
would be so minor that it would not noticeably alter the availability of water from Lake Erie.  35 
However, if CO2 emissions follow the trend evaluated in the highest-emissions scenario, the 36 
cumulative effects on the quantity of surface water in Lake Erie may be detectable and may 37 
noticeably alter the availability of water in the lake, resulting in the potential for less water 38 
availability and more water-use restrictions.  On the basis of its evaluation, the review team 39 
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concludes that the potential impacts of both increased future use (assuming constant per capita 1 
use and projected population increase) and climate change on surface water quantity in Lake 2 
Erie would be SMALL to MODERATE.  A SMALL impact would be expected under the condition 3 
of minimal climate change associated with the lowest-emissions scenario.  A MODERATE 4 
impact would be expected under the highest-emissions scenario, which is expected to produce 5 
the highest increases in air and water temperatures.  These increases in air and water 6 
temperature could noticeably alter water levels but would not do so to the point that the 7 
resource and surrounding environment become destabilized.  However, the cumulative impacts 8 
of building and operating Fermi 3 would not contribute significantly to the overall cumulative 9 
impacts in the geographical area of interest.  The incremental increases in water use by Fermi 3 10 
and other present and foreseeable future uses (other than the effects of climate change) should 11 
not noticeably reduce the quantity of water within Lake Erie.  The potentially increased water 12 
temperature in Lake Erie that may result from climate change could also increase the amount of 13 
cooling water needed for operation of the proposed Fermi 3 and other major users, although 14 
these effects are not expected to be significant.  Therefore, the incremental impacts from 15 
NRC-authorized activities would be SMALL, and no further mitigation would be warranted.   16 

7.2.2 Groundwater Use 17 

The description of the affected environment in Section 2.3 of this document serves as the 18 
baseline for the cumulative impact assessments in this resource area.  As described in 19 
Section 4.2, the NRC staff concludes that the impacts of NRC-authorized construction activities 20 
on groundwater use would be SMALL, and no further mitigation would be warranted.  As 21 
described in Section 5.2, the review team concludes that the impacts of operations on 22 
groundwater use would also be SMALL, and no further mitigation would be warranted. 23 

The combined groundwater use impacts from preconstruction and construction were described 24 
in Section 4.2.2 and were determined to be SMALL.  In addition to the impacts from 25 
preconstruction, construction, and operation, the cumulative analysis also considers past, 26 
present, and reasonably foreseeable future actions that could affect groundwater use.  For this 27 
analysis, the geographic area of interest affected by dewatering for preconstruction and 28 
construction activities is considered to be the local aquifer in the overburden unit and the Bass 29 
Islands Group aquifer in the vicinity of the Fermi site (within 15 mi).  From a local standpoint, 30 
changes within the overburden unit would not affect any other groundwater users. 31 

From a regional standpoint, the Bass Islands Group aquifer is tapped for public water supply, 32 
industrial use, thermoelectric power facilities, agricultural irrigation, golf course irrigation, and 33 
dewatering for quarry mining operations.  Approximately 75 percent of groundwater withdrawn 34 
in Monroe County is for quarry dewatering operations (Reeves et al. 2004).  In the past, 35 
groundwater flow within the Bass Islands Group aquifer flowed to the east toward Lake Erie; 36 
however, in the vicinity of the Fermi site, groundwater flow within the Bass Islands Group aquifer 37 
has reversed to flow toward mining quarry dewatering operations (toward Sylvania Minerals and 38 
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Stoneco Denniston Quarry listed in Table 7-1).  Groundwater elevations in the vicinity of the 1 
Fermi site have declined between 10 and 15 ft since the early 1990s as a result of dewatering 2 
for offsite quarry operations elsewhere in Monroe County (Reeves et al. 2004).  Detroit Edison 3 
(2011a) used U.S. Geological Survey values (from Reeves et al. 2004) for groundwater 4 
withdrawals within Monroe County and in adjacent Wayne County that will affect groundwater 5 
levels within Monroe County to estimate total freshwater groundwater withdrawals in Monroe 6 
County.  It estimated that withdrawals would increase from about 28 MGD in 2000 to 49 MGD in 7 
2060.  In Monroe County, 0.8 percent of the total water use in 2000 was from groundwater. 8 

During preconstruction and construction activities, dewatering operations would temporarily 9 
lower groundwater levels in the vicinity of the Fermi site.  The overburden unit is not used at the 10 
Fermi site or the area immediately surrounding the site, because of its low yield and spatial 11 
discontinuity.  The unit is assumed to be in direct contact with Lake Erie in many places; 12 
consequently, it is unlikely that there would be a noticeable drawdown in the unit outside of the 13 
construction area.  In addition, slurry walls will be in place around the dewatering operation, and 14 
dewatering wells will only pump from the Bass Islands Group aquifer.  Groundwater wells that 15 
could be affected by drawdown from dewatering during the building of Fermi 3 are nearby 16 
household wells, irrigation wells, and other wells (Detroit Edison 2011a ).  According to 17 
modeling scenarios, it is estimated that at a distance of 1.5 mi from the Fermi site, the largest 18 
drawdown would occur 1 ft below current water levels (Detroit Edison 2011a).  The offsite well 19 
with the highest amount of drawdown is a domestic water supply well located about 3800 ft from 20 
the center of the power block area where drawdown would be up to 2 ft, according to modeling 21 
scenarios.  In addition, groundwater dewatering activities are not expected to affect onsite 22 
wetlands, since they are hydraulically connected to Lake Erie.   23 

Given that (1) the proposed Fermi 3 would not use groundwater for operations, (2) there would 24 
be no discharges to groundwater from Fermi 3, and (3) temporary dewatering operations during 25 
preconstruction and construction activities would have limited spatial effect and would not affect 26 
the overall productivity of the Bass Islands Group aquifer, the review team determined that the 27 
potential impacts on groundwater use from building and operating Fermi 3 would be minimal.  In 28 
addition, the review team concluded that the cumulative groundwater use impacts would be 29 
SMALL.  The incremental impacts from NRC-authorized activities would be SMALL, and no 30 
further mitigation would be warranted. 31 

7.2.3 Surface Water Quality 32 

The description of the affected environment in Section 2.3 serves as the baseline for the 33 
cumulative impact assessments in this resource area.  As described in Section 4.2.3.1, the NRC 34 
staff concludes that the impacts of NRC-authorized construction activities on surface water 35 
quality would SMALL, and no further mitigation would be warranted.  As described in 36 
Section 5.2.3.1, the review team concludes that the impacts of operations on surface water 37 
quality would also be SMALL, and no further mitigation would be warranted. 38 
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The combined surface water quality impacts from preconstruction and construction are 1 
described in Section 4.2.3.1 and were determined to be SMALL.  In addition to the impacts from 2 
preconstruction, construction, and operations, the cumulative analysis for surface water quality 3 
also considers other past, present, and reasonably foreseeable future actions that could 4 
potentially affect this resource.  Because water within the western basin of Lake Erie is well 5 
mixed, water quality within the entire western basin could be affected by construction and 6 
operation of the proposed Fermi 3.  Consequently, the geographic area of interest for surface 7 
water quality is the entire western basin of Lake Erie.  8 

The western basin of Lake Erie near the proposed Fermi 3 receives input from two major 9 
streams:  the Detroit River to the north and the River Raisin to the south.  The Detroit River 10 
contributes approximately 80 percent of the inflows to Lake Erie.  The Maumee River further 11 
south, however, is a major sediment source for Lake Erie and contributes the highest amount of 12 
suspended solids per year of any other tributary to the Great Lakes (Bridgeman 2006).  13 
Sediment carried by the Maumee River is deposited in the Toledo Harbor.  This sediment is 14 
currently dredged at an average rate of 850,000 tons per year by the USACE to maintain an 15 
important shipping channel (USACE 2009). The majority of dredge spoils from this procedure 16 
are disposed of in an existing two-square-mile placement area at the western basin north of the 17 
location of the shipping channel (USACE 2009). A recently completed study found that there 18 
was no significant environmental impact of this open water disposal (USACE 2009).   19 

The current water quality in the western basin of Lake Erie is primarily influenced by these 20 
streams but also includes the impacts from operations of industrial facilities, wastewater 21 
treatment plants, and thermoelectric energy generating facilities (including Fermi 2) in the 22 
region, which are listed in Table 7-1. 23 

Point and non-point sources of pollution have affected the water quality of the western basin of 24 
Lake Erie.  The two main water quality concerns in Lake Erie are (1) increased phosphorus 25 
loading from regional agricultural activities causing toxic algal blooms, and (2) elevated 26 
concentrations of the bioaccumulative contaminants – such as dioxin, polychlorinated 27 
biphenyls (PCBs), and mercury – occurring mostly as a result of historical industrial activities 28 
(Hartig et al. 2007; Brannan 2009). 29 

The EPA’s Great Lakes National Program Office has initiated the Great Lakes Restoration 30 
Initiative program, a consortium of 11 Federal agencies that developed an action plan to 31 
address environmental issues.  These issues fall into five areas:  cleaning up toxics and areas 32 
of concern, combating invasive species, promoting nearshore health by protecting watersheds 33 
from polluted run-off, restoring wetlands and other habitats, and tracking progress and working 34 
with strategic partners.  The results of this long-term initiative would presumably address water 35 
quality concerns in Lake Erie. 36 
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The review team also evaluated the impact of potential climate changes on water quality as well 1 
as the cumulative impact climate change and reactor operations could have on the quality of 2 
water resources for other uses.  As mentioned in Section 7.2.1, potential climate change 3 
scenarios discussed in a recent compilation of the state of the knowledge in this area 4 
(USGCRP 2009) and a related study for the Great Lakes (Hayhoe et al. 2010) were considered 5 
during the preparation of this EIS.  As these studies indicate, both the lowest (B1) and highest 6 
(A1Fi) CO2 emissions scenarios are predicted to increase air and lake temperatures, with the 7 
greatest increase predicted if CO2 emissions rate follow the highest-emissions scenario.  8 

By the end of the operating license period of Fermi 3 (about 2060) annual average air 9 
temperatures are projected to have increased by at least 2–3°F under the lower-emissions 10 
scenario and 3-4°F under the higher-emissions scenario..  This increase could result in a slight 11 
increase in precipitation in the winter and spring.  Rainstorms are anticipated to be more intense 12 
throughout the year.  Higher-intensity precipitation events could lead to increased erosion and 13 
sediment loading in Lake Erie tributaries and thus increase sediment loading in Lake Erie itself.  14 
Sediment loading, phosphorus loading, and the concentrations of bioaccumulative contaminants 15 
within Lake Erie could also be exacerbated by the lowered lake levels resulting from the highest 16 
temperature increase, given that less dilution would take place with lower lake levels.  Climate 17 
change scenarios indicate that while the changes in the surface water quality of Lake Erie that 18 
result from climate change may be noticeable, they would not be destabilizing. 19 

The size of the thermal plume created by Fermi 3 discharge would increase if lake levels were 20 
to decrease as a result of climate change (where reductions are projected to be as much as 21 
1.5 ft).  This decrease in lake levels would result in a larger mixing zone, which would be 22 
regulated by the Michigan Department of Environmental Quality (MDEQ).  The thermal plume 23 
modeling discussed in Section 5.2 included a scenario with a Lake Erie water depth of 7.0 ft, 24 
which is 1.5 ft below the average depth for the month associated with the largest thermal plume 25 
(May). This scenario estimated that the plume would be 55,347 square feet, a small fraction of 26 
the western basin of Lake Erie. The thermal plume of the existing Fermi 2 would also increase 27 
with lower lake levels.  The increase in the average air temperature combined with lower lake 28 
levels could lead to an increase in the average monthly temperature of Lake Erie, further 29 
leading to an increase in the average monthly use of cooling water by the proposed Fermi 3 and 30 
existing Fermi 2.  Increases in cooling water use would result in a larger volume of heated water 31 
discharged back into Lake Erie and would therefore further increase the size of thermal plumes.  32 
However, the thermal impacts attributable to Fermi 3 would remain minor within the western 33 
basin of Lake Erie. 34 

Surface water quality impacts include sediment loading, and thermal and chemical discharges 35 
from the proposed Fermi 3. Thermal and chemical (i.e., biocides, metal and organic 36 
compounds) discharges from Fermi 3 would be required to meet applicable NPDES permit 37 
requirements, health standards, regulations, and total maximum daily loads (TMDLs) mandated 38 
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by MDEQ and EPA (Detroit Edison 2011a).  On the basis of its evaluation, the review team 1 
concluded that the cumulative impacts on surface water quality would be MODERATE; 2 
however, the cumulative impacts of building and operating Fermi 3 would not contribute 3 
significantly to the overall cumulative impacts in the geographical area of interest.  Therefore, 4 
the incremental impacts from NRC-authorized activities would be SMALL, and no further 5 
mitigation would be warranted. 6 

7.2.4 Groundwater Quality 7 

The description of the affected environment in Section 2.3 serves as the baseline for the 8 
cumulative impact assessments in this resource area.  As described in Section 4.2, the NRC 9 
staff concludes that the impacts of NRC-authorized construction activities on groundwater 10 
quality would be SMALL, and no further mitigation would be warranted.  As described in 11 
Section 5.2, the review team concludes that the impacts of operations on groundwater quality 12 
would also be SMALL, and no further mitigation would be warranted. 13 

The combined impacts on groundwater quality from preconstruction and construction activities 14 
were described in Section 4.2.3 and determined to be SMALL.  In addition to the impacts from 15 
preconstruction, construction, and operations, the cumulative analysis also considers past, 16 
present, and reasonably foreseeable future actions that could affect groundwater quality.  For 17 
this analysis, the geographic area of interest is considered to be the local aquifer in the 18 
overburden unit and the Bass Islands Group aquifer in the 15-mi region surrounding the 19 
proposed Fermi 3.  As mentioned in Section 7.2.2, groundwater would not be used for operation 20 
of Fermi 3. 21 

The overburden unit is not used at the Fermi site or the area immediately surrounding the site 22 
because of its low yield and spatial discontinuity.  Any impacts on the quality of this aquifer at 23 
the Fermi site from activities associated with the preconstruction and construction of Fermi 3 24 
would not affect this resource regionally.  During site preparation, construction activities, and 25 
operation of the proposed Fermi 3, it is possible that spills could transport pollutants 26 
(e.g., gasoline) to groundwater in the overburden unit.  Adherence to good housekeeping rules 27 
and best management practices described in the Pollution Incident Prevention Plan (PIPP) 28 
would reduce impacts to groundwater quality.  These practices include conducting an inventory 29 
of potential sources, performing preventative maintenance and inspections, posting signs and 30 
labels, and planning for secondary containment.   31 

It is anticipated that during construction and operations, the impacts on groundwater quality 32 
would be localized and temporary, because there are no plans to use groundwater or to 33 
discharge waste to groundwater during construction or operations.  No other projects listed in 34 
Table 7-1 would affect groundwater quality in the vicinity of the Fermi site; therefore, the review 35 
team concludes that cumulative impacts on groundwater quality would be SMALL, and no 36 
further mitigation would be warranted. 37 
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7.3 Ecology 1 

This section addresses the cumulative impacts on terrestrial, wetland, and aquatic ecological 2 
resources from proposed Fermi 3 and past, present, and reasonably foreseeable future 3 
activities. 4 

7.3.1 Terrestrial and Wetland Resources 5 

The description of the affected environment in Section 2.4.1 provides the baseline for the 6 
cumulative impact analysis for terrestrial ecological resources (including wetlands).  As 7 
described in Section 4.3.1, the NRC staff concludes that the impacts of NRC-authorized 8 
construction on terrestrial ecological resources would be SMALL, and no further mitigation 9 
would be warranted.  As described in Section 5.3.1, the review team concluded that the impacts 10 
of operations of Fermi 3 on terrestrial ecological resources would be MODERATE, because the 11 
Habitat and Species Conservation Plan does not yet include measures to protect the eastern 12 
fox snake (Pantherophis gloydi) from vehicle mortality during operations. 13 

The combined impacts from preconstruction and construction of Fermi 3 on terrestrial ecological 14 
resources were described in Section 4.3.1 and determined to be SMALL.  Although the extent of 15 
wetland impacts (involving approximately 34.5 ac of temporary and permanent impacts) is 16 
noticeable, the wetland impacts would be offset by an aquatic resource compensatory mitigation 17 
plan that would include restoring and enhancing onsite and offsite wetlands as required by the 18 
USACE and MDEQ.  In addition to the impacts from Fermi 3 preconstruction, construction, and 19 
operation, the following cumulative analysis also considers other past, present, and reasonably 20 
foreseeable future actions that could affect the same terrestrial ecological resources.  The 21 
geographic area of interest is considered to be a 50-mi radius around the Fermi 3 site (as 22 
defined in Section 2.4.1).  This area is expected to encompass the ecologically relevant 23 
landscape features and species potentially affected by the proposed Fermi 3. 24 

Current projects within the geographic area of interest that are potentially capable of affecting 25 
the same terrestrial ecological resources as Fermi 3 include the ongoing operation of Fermi 2, 26 
the ongoing decommissioning of Fermi 1, the Detroit Edison Monroe Power Plant, the Bayshore 27 
Power Plant, the J.R. Whiting Power Plant, three limestone quarries, and several wastewater 28 
treatment plants (see Table 7-1).  Reasonably foreseeable future projects within the geographic 29 
area of interest that could affect the same terrestrial ecological resources include expanded 30 
regional commercial and residential development, operation of the recently constructed 31 
Ventower Industries manufacturing facility, and construction and operation of a proposed 32 
Cleveland-Toledo-Detroit passenger rail line.  The Ventower facility was constructed recently on 33 
a former industrial site in the City of Monroe.  Although ongoing commercial and residential 34 
development in the region would be expected to result in the loss of various habitats and 35 
wildlife, the review team is not aware of particular development proposals that may be planned. 36 
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The geographic area of interest is located primarily in the Lower Peninsula ecoregion and on the 1 
western Lake Erie shoreline.  This ecoregion has been altered considerably since European 2 
settlement, primarily by agriculture and urbanization.  Before settlement, most of the region was 3 
forested with a mix of oak and oak-hickory on loamy soils and a mix of black ash (Fraxinus 4 
nigra), white oak (Quercus alba), bur oak (Q. macrocarpa), and American basswood (Tilia 5 
americana) on wetter, clayey soils (Alpert 1995).  The recent devastation of the ash tree 6 
population in the region because of the emerald ash borer (Agrilus planipennis) has also 7 
substantially altered the composition of the remaining forested habitats (Detroit Edison 2011a).  8 
Currently, the main uses for land in the area of interest are for row crops and other agricultural 9 
uses; industrial, commercial, and residential development; deciduous upland forest; and 10 
forested and emergent wetlands (Detroit Edison 2011a).  Residential and commercial 11 
urbanization is ongoing within the geographic area of interest. 12 

The geographic area of interest includes agricultural land, including row crops; open water, 13 
including part of Lake Erie and shallow lagoons within the Fermi site; developed land, especially 14 
in the Detroit metropolitan area; upland forests; and forested and emergent wetlands.  As 15 
discussed in Section 2.4.1.3, none of the habitats that would be affected by Fermi 3 has been 16 
designated as “critical habitat” by the U.S. Fish and Wildlife Service.  17 

7.3.1.1 Wildlife and Habitat 18 

The impacts on terrestrial wildlife and habitats, including important species and wetlands, from 19 
preconstruction, construction, and operation of Fermi 3 are described in Section 4.3.1. 20 

Operation of the recently constructed Ventower manufacturing facility on abandoned industrial 21 
land in the City of Monroe is not expected to have adverse terrestrial ecological impacts that 22 
would substantially add to impacts from building and operating Fermi 3.  The proposed 23 
Cleveland-Toledo-Detroit passenger rail line would be built primarily within existing ROWs.  New 24 
rail sidings and improvements to the existing ROW could potentially result in the clearing of 25 
vegetation adjoining existing trackbeds.  The review team is not aware of specific design 26 
information about the project; nevertheless, impacts on ecological resources are expected to be 27 
mostly limited to areas within or adjacent to the existing ROW.  Impacts from operation of the 28 
rail line are expected to be negligible.  Consequently, the review team believes that cumulative 29 
impacts on terrestrial ecological resources from building and operating the rail line would be 30 
minimal and would not substantially add to terrestrial ecological impacts from Fermi 3. 31 

Among the reasonably foreseeable future actions in the geographic area of interest that could 32 
adversely affect terrestrial ecological resources, continuing regional urbanization has the 33 
greatest potential to contribute to the adverse effects from Fermi 3 on those resources.  Absent 34 
specific information about the location, extent, and design of future urban development, the 35 
review team draws general conclusions about the cumulative impacts on terrestrial ecological 36 
resources within the geographic area of interest.  Urbanization could result in the conversion of 37 
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some agricultural land, forest land, wetlands, and other wildlife habitat to urban uses.  1 
Urbanization-related activities, which usually involve the filling and/or draining of wetlands, 2 
operation of heavy equipment, and generation of noise from construction equipment, could 3 
result in many of the same terrestrial ecological impacts – including habitat loss from the 4 
clearing and grading of land (temporary and permanent), increased human activity in natural 5 
areas, increased traffic (resulting in increased wildlife mortality), and the spread of fugitive dust 6 
– as would the proposed action of building Fermi 3.  Some of the effects of these activities, such 7 
as noise and dust, would be short term and localized in nature.  The impacts caused by noise 8 
and dust would be temporary if routine best management practices are followed.  Other effects, 9 
such as replacing wildlife habitat with urban features, would be permanent.  The impacts from 10 
land clearing and grading, filling wetlands, increased human presence, and increased traffic 11 
would likely be permanent.   12 

As temperatures increase under anticipated climate change, a long-term northward shift of plant 13 
species now associated with the southeastern United States could occur (USGCRP 2009).  This 14 
shift could result in changes in the species composition of plant communities in the geographic 15 
area of interest.  Higher temperatures could cause increased evaporation rates, which, along 16 
with the greater likelihood of drought, could reduce the extent of wetlands in the area.  Impacts 17 
on forests could be mixed and represent a balance in which the benefits of higher levels of 18 
carbon dioxide might be offset by more frequent droughts and increases in destructive pests 19 
(USGCRP 2009).  According to USGCRP (2009), “All major groups of [terrestrial] animals […] 20 
will be affected by impacts on local populations, and by competition from other species moving 21 
into the Midwest region.” 22 

Building Fermi 3 could contribute to the impacts discussed above.  However, much of the area 23 
affected by building Fermi 3 has already experienced disturbance by past site activities or would 24 
be restored after development.  Disturbances to terrestrial habitats and wetlands in the 25 
proposed transmission corridor would be mostly limited to the loss of forest cover and some 26 
limited areas used for grading tower pads and access roads.  Forested areas within the corridor 27 
would be converted to herbaceous or shrubby vegetation.  Building Fermi 3 would permanently 28 
fill approximately 8.3 ac of wetland and temporarily affect 23.7 ac of wetland (Detroit 29 
Edison 2011b ). The temporarily impacted wetlands would be restored.  See Section 4.3.1 for 30 
additional discussion of wetlands impacts and mitigation. 31 

As discussed in Section 4.3, preconstruction and construction activities would likely displace or 32 
destroy wildlife that inhabits affected areas.  Other activities included in this cumulative analysis 33 
could affect wildlife in similar ways.  In the case of some wildlife, including some individual 34 
State-listed eastern fox snakes and other Federally and State-listed species, displacement or 35 
mortality could occur during land clearing for any of the above projects.  Local populations of 36 
wildlife would experience habitat loss, fragmentation, and competition for remaining resources.  37 
There would be a greater risk of mortality of less mobile animals, such as reptiles, amphibians, 38 
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and small mammals, as a result of construction activities than there would be for more mobile 1 
animals, such as birds, many of which would be displaced to adjacent communities. 2 

Wildlife would also be subjected to impacts from noise and traffic.  Noise and traffic would result 3 
from other future development activities in the geographic area of interest, as well as from 4 
Fermi 3.  The impact on wildlife from each noise-generating activity is expected to be temporary 5 
and minimal.  Although the creation of new utility corridors, including but not limited to the 6 
proposed Fermi 3 transmission line corridors, could have negative effects on forest-dwelling 7 
birds, amphibians, reptiles, and other wildlife, some species might benefit, including those that 8 
inhabit early successional habitat or use forest-edge environments.  Birds of prey that are more 9 
effective in hunting in open areas would likely exploit newly created hunting grounds. 10 

The effects of the preconstruction and construction activities of Fermi 3 on wildlife would be 11 
limited to the Fermi site, transmission line corridors, and nearby areas.  Because other 12 
reasonably foreseeable future projects would be widely dispersed in the geographic area of 13 
interest, the review team concludes that the cumulative impacts would be minimal, with the 14 
exception of wetland impacts discussed in Section 7.3.1.2. 15 

As described in Section 5.3.1, potential operational impacts of Fermi 3 would include cooling-16 
tower noise, salt drift from vapor plumes, bird collisions with tall structures, and transmission line 17 
operation and corridor maintenance.  Even when combined with similar impacts from other past, 18 
present, and reasonably foreseeable future projects in the geographic area of interest, most 19 
would have only minimal impacts on wildlife and habitat, with the exception of the eastern fox 20 
snake impacts, as discussed in Section 7.3.1.2.   21 

Among the past, present, and reasonably foreseeable future actions known to the review team, 22 
only future urbanization has the potential to substantially affect terrestrial ecological resources in 23 
a way similar to the operation of Fermi 3.  Urbanization could lead to increases in noise, traffic, 24 
and human presence that could negatively affect some species, including the eastern fox snake, 25 
either indirectly by causing the species to avoid activities or directly through roadway mortality.  26 
Future urbanization in the region, however, is expected to be minimal.  However, these impacts 27 
would be minor and dispersed and are not expected to be proximate enough to the Fermi site 28 
and transmission line to cumulatively affect terrestrial ecological resources on a substantial 29 
basis.  The impacts of building or operating Fermi 3 are not expected to affect climate change 30 
on either an individual or cumulative basis with past, present, and reasonably foreseeable future 31 
projects in the geographic area of interest.  However, the impacts on terrestrial habitats and 32 
wildlife from climate change could be detectable. 33 
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7.3.1.2 Important Species and Habitats 1 

Important Species 2 

Although the eastern fox snake, a State-listed species, may be adversely affected by 3 
preconstruction, construction, and/or operation of the Fermi 3 project, the project would not 4 
destabilize the regional population.  Detroit Edison has prepared and plans to submit to the 5 
Michigan Department of Natural Resources (MDNR) a Habitat and Species Conservation Plan 6 
for the eastern fox snake.  The plan identifies mitigation measures to protect the species and its 7 
habitat during preconstruction and construction of Fermi 3.  The plan involves awareness 8 
training, education, signage, and other measures to reduce the likelihood of vehicular collisions 9 
with eastern fox snakes when using new and existing roadways on the Fermi site.  Combined 10 
impacts from preconstruction and construction activities on the eastern fox snake would not be 11 
regionally noticeable because mitigation would be performed in accordance with the Habitat and 12 
Species Conservation Plan prior to conducting site preparation, preconstruction, and 13 
construction activities.  The review team is not aware of other particular development proposals 14 
that may be planned and, consequently, cannot speculate on the locations, regulatory controls, 15 
and further effects on the eastern fox snake and its habitats beyond the areas covered by the 16 
Plan.  However, the Plan does not address possible eastern fox snake mortality caused by 17 
vehicles during operations.  Unless measures are taken to reduce the likelihood of traffic 18 
collisions with eastern fox snakes during Fermi 3 operation, the project could substantially 19 
reduce local populations.   20 

Small patches of the State-listed American lotus may be disturbed by preconstruction activities 21 
in emergent wetlands on the site.  Detroit Edison plans to develop mitigation measures in 22 
consultation with MDNR before site preparation activities are initiated (Detroit Edison 2011a).  23 
Permits from the MDNR and USACE to build in wetlands areas are not likely to be granted 24 
without consideration of measures to prevent and mitigate adverse effects on Federal and 25 
State-listed species; consequently, future urbanization and other future projects are unlikely to 26 
contribute substantially to cumulative impacts on American lotus populations in southeast 27 
Michigan. 28 

Important Habitats 29 

Although much of the coastal wetland areas once present on the western shore of Lake Erie, 30 
where the Fermi site is located, have already been drained or filled by agricultural, industrial, or 31 
urban development, the Fermi project would impact only a small portion of the remaining 32 
wetlands, and State and Federal wetland protection regulations are expected to prevent 33 
extensive future losses of coastal (and other) wetlands as a result of future urbanization.  The 34 
wetland impacts described in Section 4.3.1 would be mitigated by restoration of temporarily 35 
disturbed wetlands, restoration and enhancement of approximately 82 ac of wetlands in the 36 
coastal zone of western Lake Erie, and restoration of approximately 21 ac of wetlands located 37 
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onsite (Detroit Edison 2011b).  The review team assumes that it is unlikely that the USACE and 1 
MDEQ would issue permits allowing extensive disturbance of coastal wetlands along western 2 
Lake Erie. 3 

The transmission corridor, once exiting the Fermi site, would not traverse coastal wetlands but 4 
would cross several areas of noncoastal (inland) wetlands.  The review team assumes that the 5 
93.4 ac of “woody wetlands” identified in Table 2-6 for the proposed corridor would be cleared of 6 
trees and converted to an herbaceous or shrub condition.  State and Federal wetland 7 
regulations protect inland as well as coastal wetlands, although future urban development in the 8 
area can be expected to result in some limited losses of inland wetlands from permitted and 9 
exempted activities. 10 

The EPA’s recent Great Lakes Restoration Initiative program funds a variety of restoration 11 
projects.  The program’s action plan covers fiscal years 2010 through 2014 and addresses five 12 
urgent focus areas, including combating invasive species and restoring wetlands and other 13 
habitats.  Several projects are currently funded and under way in the geographic area of 14 
concern (EPA 2011 a), including one on the Fermi site within the DRIWR.  The wetland creation 15 
and enhancement activities proposed as mitigation by Detroit Edison would complement and 16 
expand upon the benefits to the region from the EPA wetland restoration projects. 17 

Overall, the cumulative impacts of Fermi 3 and other past, present, and reasonably foreseeable 18 
future activities in the geographic area of interest on wetlands, although they would be 19 
noticeable, are not expected to be extensive. 20 

7.3.1.3 Summary of Terrestrial and Wetland Impacts 21 

The analysis of the cumulative impacts on terrestrial ecology is based on information provided 22 
by Detroit Edison and the review team’s independent evaluation.  The review team concludes 23 
that the cumulative impacts of other past, present, and reasonably foreseeable future projects 24 
and the preconstruction, construction, and operation of Fermi 3 on terrestrial ecological 25 
resources would be MODERATE.  This conclusion primarily reflects the fact that the Habitat and 26 
Species Conservation Plan does not yet include measures to protect the eastern fox snake from 27 
vehicle mortality during operations.  It also reflects the possible effects of climate change.  The 28 
incremental contribution of building and operating the Fermi 3 project would be significant.  The 29 
significance is attributable primarily to possible eastern fox snake mortality during operations.  30 
The incremental contribution of NRC-authorized elements of the Fermi 3 project, which exclude 31 
preconstruction activities such as site preparation and building transmission lines, but which 32 
include operations, would also be significant, and would therefore be MODERATE.  Again, the 33 
significance is attributable primarily to possible eastern fox snake mortality during operations.   34 
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7.3.2 Aquatic Resources 1 

The description of the affected environment in Section 2.4.2 of this EIS provides the baseline for 2 
the cumulative impacts assessment for aquatic ecological resources.  As described in 3 
Section 4.3.2, the impacts from NRC-authorized construction on aquatic ecological resources 4 
would be SMALL, provided that Detroit Edison implements the mitigation measures described in 5 
Section 4.3.2.5.  The combined impacts from preconstruction and construction activities on 6 
aquatic resources of the Fermi site and transmission line corridor were described in 7 
Section 4.3.2 and were also determined to be SMALL for all aquatic species and habitats, 8 
provided that the potential mitigation measures identified in Section 4.3.2.5 are implemented. 9 

As described in Section 5.3.2, the review team concluded that the impacts of operation of 10 
Fermi 3 and the transmission line on aquatic ecological resources would also be SMALL, 11 
provided that the mitigation measures described in Section 5.3.2.5 are implemented. 12 

In addition to the impacts from preconstruction, construction, and operation of Fermi 3, the 13 
cumulative analysis considers other past, present, and reasonably foreseeable future actions 14 
that could affect aquatic resources within the watersheds that could be affected by construction 15 
and development of Fermi 3.  The geographic area of interest for the cumulative impact analysis 16 
for aquatic resources includes primarily the lower Swan Creek watershed and the western basin 17 
of Lake Erie.  This geographic area encompasses ecologically relevant aquatic habitat features 18 
and the associated populations of aquatic species that could be affected by construction and 19 
operation of the proposed Fermi 3. 20 

Impacts on aquatic resources can result from changes in habitat availability or quality, 21 
degradation of water quality, and increased mortality of organisms.  Impacts can include 22 
changes in populations or composition of communities.  Activities and environmental changes 23 
that may contribute to cumulative impacts on aquatic resources within the geographic area of 24 
interest include building and operating the proposed Fermi 3, operation of other power plants 25 
(including the existing Fermi 2), discharge of treated wastewater, surface water runoff, 26 
increased urban development, agricultural activities, commercial and recreational fisheries, 27 
introduced invasive species, and global climate change.  Human activities have resulted 28 
in considerable changes in the Lake Erie aquatic ecosystem during the past century 29 
(see Section 2.4.2.1 of the EIS).  These changes have resulted from many causes, including 30 
overfishing, introduction and expansion of invasive exotic species, nutrient enrichment, 31 
dredging, degradation of tributary conditions and other habitat features, and introduction of 32 
contaminants. 33 

Impacts related to building the proposed Fermi 3, associated facilities, and transmission lines on 34 
aquatic habitat and biota could result from altered hydrology, erosion, stormwater runoff of soil 35 
and contaminants, and direct disturbance or loss of aquatic habitats.  In addition to having a 36 
minor potential impact on recreationally or commercially important fish species that could occur 37 
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in the vicinity of the Fermi site, building Fermi 3 could also affect some Federally or State-listed 1 
aquatic species in the western basin of Lake Erie or in the lower Swan Creek watershed, 2 
including northern riffleshell (Epioblasma torulosa rangiana), pugnose minnow (Opsopoeodus 3 
emeiliae), rayed bean (Villosa fabalis), salamander mussel (Simpsonaias ambigua), sauger 4 
(Sander canadensis), silver chub (Macrhybopsis storeriana), and snuffbox (Epioblasma 5 
triquetra) (Section 4.3.2.3).  However, the likelihood that building activities could affect these 6 
species is low and, if mitigation identified in Section 4.3.2.5 is implemented, the impacts of 7 
Fermi 3 preconstruction and construction activities, including development of associated 8 
transmission lines, would be SMALL. These effects should not measurably increase cumulative 9 
impacts on those species within the geographic area of interest.  Other construction projects 10 
that occur along the shores of Lake Erie’s western basin or within watersheds that drain into the 11 
western basin would contribute in similar ways to the impacts on aquatic habitats and biota 12 
within the geographic area of interest, although the overall cumulative level of impact is difficult 13 
to quantify. 14 

The Lake Erie aquatic ecosystem is also affected by urbanization, industrialization, and 15 
agriculture.  The Lake Erie basin has a greater population than do the other Great Lakes and 16 
surpasses them in the amounts of effluent received from sewage treatment plants and of 17 
sediment loading (LaMP Work Group 2008).  Development of Fermi 3 and other projects in the 18 
region, such as the proposed projects identified in Table 7-1, could result in increased 19 
population and additional urbanization, with subsequent impacts on aquatic resources within the 20 
western basin of Lake Erie or in the lower Swan Creek watershed.  Increased urbanization 21 
within the region could affect aquatic resources by increasing the amount of impervious surface, 22 
non-point source pollution, and water use and by altering riparian and in-stream habitat and 23 
existing hydrology patterns.  Agricultural development within the basin introduces large amounts 24 
of sediment to Lake Erie (LaMP Work Group 2008). 25 

As identified in Table 7-1, there are currently five operational power plants within the geographic 26 
area of interest, including Fermi 2 (located on the Fermi site), the Detroit Edison Monroe Power 27 
Plant (6 mi southwest of the Fermi site), the J.R. Whiting Power Plant (14 mi south-southwest of 28 
the Fermi site), the Bayshore Power Plant (20 mi south-southwest of the Fermi site), and the 29 
Davis-Besse Nuclear Power Station Unit 1 (Davis-Besse) (27 mi southeast of the Fermi site).  30 
All of these power plants withdraw cooling water from and discharge heated effluent into the 31 
western basin of Lake Erie. Fermi 2 and Davis-Besse use closed cycle cooling; the Whiting, 32 
Bayshore, and Monroe power plants employ once-through cooling. 33 

As described for Fermi 3 in Section 5.3.2, withdrawing cooling water has a potential to affect 34 
aquatic organisms through impingement and entrainment.  If the organisms being entrained or 35 
impinged at different power plants are members of the same populations, the impacts on those 36 
populations would be cumulative.  Because the water intakes for Fermi 2 and Fermi 3 would be 37 
located in close proximity within the intake bay, it is estimated that the combined operation of 38 
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the Fermi 2 and Fermi 3 facilities would effectively double the water intake and would likely 1 
increase entrainment and impingement rates of aquatic organisms in the immediate vicinity of 2 
the intake bay as compared to the operation of Fermi 2 alone (Detroit Edison 2011a).  The 3 
mean daily entrainment of the larvae of four species of fish that are common in Lake Erie’s 4 
western basin – gizzard shad (Dorsoma cepedianum), white bass (Morone chrysops), walleye 5 
(Sander vitreus), and freshwater drum (Aplodinotus grunniens) – at four power plants (i.e., the 6 
once-through Bayshore, Monroe, Acme [no longer operational], and Whiting) averaged over 7 
three seasons of production (1975–1977) ranged from nearly zero to approximately 8 percent of 8 
the larvae present within nearshore areas (Patterson 1987) and is considered to be detectable.  9 
The study suggested that the numbers of larvae surviving to reach older life stages for these 10 
species would increase substantially if the effects of power plant entrainment were removed 11 
(Patterson and Smith 1982; Patterson 1987).  Cooling water intake rates for each of the four 12 
facilities (Patterson and Smith 1982; Patterson 1987) were estimated to be 4 to 15 times higher 13 
than the cooling water intake rates for the Fermi 2 facility and for the proposed Fermi 3 facility 14 
(Detroit Edison 2011a).  The larval fish entrainment rates for these facilities are expected to be 15 
higher than for Fermi 3.  Therefore, even though the estimated impingement and entrainment 16 
rates for Fermi 3 would be considerably lower than that reported for most of the other power 17 
stations within the western basin (Detroit Edison 2011a, Section 5.3.1.2.3.2) and individually 18 
would represent a minor incremental impact to aquatic resources (as described in Section 5.3.2 19 
of this EIS), the cumulative impacts of impingement and entrainment from all power stations on 20 
fish populations within the western basin could have a significant impact on some aquatic 21 
species. 22 

In addition to mortality of fish from impingement and entrainment at power plants, millions of 23 
pounds of fish are harvested annually from the western basin through recreational and 24 
commercial fishing activities (see Section 2.4.2.3), thereby contributing to cumulative mortality 25 
impacts on fish populations.  The status of fish populations in the western basin are monitored 26 
by the MDNR, the Ohio Department of Natural Resources, and the Ontario Ministry of Natural 27 
Resources, and regulations and annual harvest limits for important target species are 28 
periodically adjusted by those agencies to prevent overfishing and to maintain suitable 29 
population levels.  The Great Lakes Fisheries Commission, which coordinates fisheries 30 
research and facilitates cooperative fishery management among the State, Provincial, Tribal, 31 
and Federal agencies that manage fishery resources within the Great Lakes, has established a 32 
Lake Erie Committee that considers issues pertinent to Lake Erie.  Therefore, the management 33 
and control of cumulative impacts on populations of harvested fish species are partially 34 
addressed through the actions of these agencies. 35 

As described in Section 5.3.2, discharge of heated cooling water from other power plants also 36 
has the potential to affect survival and growth of organisms by altering ambient water 37 
temperatures.  In most cases, thermal plumes from power plants discharging into Lake Erie 38 
would be expected to affect relatively small areas, and the plumes from Fermi 3 and the existing 39 
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power plants in the western basin are not expected to overlap.  Although many of the aquatic 1 
species that could be affected by the thermal plumes from different power plants are likely to 2 
belong to the same populations, the numbers of individuals that could be affected by cold shock 3 
or heat stress are expected to be small relative to the overall numbers of individuals within 4 
populations.  As a consequence, the cumulative effect of thermal discharges from existing 5 
power plants and the proposed Fermi 3 on aquatic resources within the western basin of Lake 6 
Erie would be minor, and the incremental contribution of Fermi 3 would be insignificant. 7 

Cumulative impacts on water quality associated with other projects and activities 8 
(e.g., agriculture, stormwater runoff, sewage and wastewater treatment facilities) in the 9 
western basin of Lake Erie and the lower Swan Creek watershed are significant, although 10 
the incremental contribution of Fermi 3 operations to the cumulative impact would be minor 11 
(see Section 7.2.3).   12 

Dredging occurs in many locations within the western basin of Lake Erie and has the potential to 13 
affect aquatic biota and habitats through disturbance of benthic habitats, increased turbidity, the 14 
suspension and deposition of sediment, introduction of contaminants, and other changes in 15 
water quality.  The potential for dredging to affect aquatic habitats and biota depends upon the 16 
uniqueness and sensitivity of the habitat that would be disturbed by dredging or by disposal of 17 
dredged sediments, the types of organisms present in the areas that would be affected, and the 18 
size of the area.  In some cases, open-water disposal of dredged sediments occurs within the 19 
western basin.  For example, portions of the sediment dredged periodically from the Toledo 20 
Harbor Federal navigation channels are disposed of within an authorized open-lake placement 21 
area of two square miles located in the western basin.  Although some small areas of the Fermi 22 
site would be affected by dredging in order to build and operate Fermi 3, the dredged materials 23 
would be disposed of in onsite disposal areas, not in the open waters of Lake Erie.  Although 24 
cumulative impacts of all dredging activities within the western basin of Lake Erie could have 25 
small to moderate impacts on aquatic resources, the effects of dredging for Fermi 3 on aquatic 26 
habitats and biota would be minor (see Sections 4.3.2 and 5.3.2). 27 

The presence of invasive non-native species is one of the major stressors affecting the 28 
Lake Erie ecosystem (LaMP Work Group 2008).  These species may prey on native species or 29 
compete with them for limited resources, thereby altering the structure of aquatic ecosystems.  30 
For example, invasions by quagga (Dreissena rostriformis bugensis) and zebra mussels 31 
(Dreissena polymorpha) have affected ecosystem conditions in Lake Erie by altering nutrient 32 
conditions and competing with other species that feed on phytoplankton and zooplankton.  33 
Increases in these species have been implicated in the declines of native freshwater mussels 34 
(see Section 2.4.2). 35 

The presence of non-native invasive species is the result of intentional or unintentional 36 
introductions or range expansion and colonization.  Invasive nuisance organisms that have 37 
been found or are presumed to occur in Lake Erie in the vicinity of the Fermi site include 38 
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lyngbya (Lyngbya wollei), the fishhook water flea (Cercopagis pengoi), the spiny water flea 1 
(Bythotrephes longimanus), quagga and zebra mussels, the sea lamprey (Petromyzon 2 
marinus), and the round goby (Neogobius melanostomus) (see Section 2.4.2.3 of this EIS).  3 
Some of the above species have the potential to adversely affect the aquatic environment.  For 4 
example, lyngbya can form dense algal mats on the lake bottom that could significantly affect 5 
native or introduced benthic organisms.  These species are not considered abundant in the 6 
vicinity of the Fermi site.  Although the cumulative impacts of invasive non-native species on the 7 
Lake Erie ecosystem are considered significant, building and operating Fermi 3 are not 8 
expected to measurably promote expansion of populations of invasive species (see 9 
Sections 4.3.2 and 5.3.2), and the incremental contribution of Fermi 3 to cumulative impacts 10 
from invasive species would be minor. 11 

The EPA’s Great Lakes National Program Office has initiated the Great Lakes Restoration 12 
Initiative to address environmental issues in five topical areas:  cleaning up toxic materials and 13 
areas of concern, combating invasive species, promoting nearshore health by protecting 14 
watersheds from polluted runoff, restoring wetlands and other habitats, and tracking progress 15 
and working with strategic partners.  It is expected that this long-term initiative would address 16 
some water quality and non-native species concerns that contribute to cumulative impacts of 17 
aquatic resources in the area of interest. 18 

The review team is also aware that potential climate changes together with reactor operations 19 
could affect water quality and aquatic ecosystems.  As identified in Section 7.2.3 of this EIS, a 20 
study by U.S. Global Change Research Program (USGCRP) projected that during the operating 21 
license period for Fermi 3 (estimated to be 2020 to 2060), changes in the region’s climate would 22 
include a 3–4°F increase in the average temperature, slightly increased precipitation in the 23 
winter and spring, more intense rainstorms throughout the year, and a drop of 1–1.5 ft in the 24 
average water levels in Lake Erie (USGCRP 2009).  These changes could lead to increased 25 
erosion and sediment loading in tributaries and in Lake Erie. 26 

It is expected that as temperatures increase and water quality changes as a result of climate 27 
change, a long-term shift could occur in the aquatic species assemblages present within the 28 
region (USGCRP 2009).  With increases in evaporation rates and longer periods between 29 
rainfalls, the likelihood of drought will increase, and water levels in rivers, streams, and wetlands 30 
are likely to decline (USGCRP 2009), thereby reducing the availability of some aquatic habitats.  31 
It is also predicted that reduced summer water levels are likely to reduce the recharge of 32 
groundwater, causing small streams to dry up and potentially reducing the habitat needed by 33 
native aquatic biota, such as freshwater mussels and fish.  The size of coastal wetland areas 34 
that are important for specific life stages of many aquatic organisms within the region could also 35 
be affected.  With increased water temperatures, populations of coldwater fish such as trout 36 
would be expected to decline, while populations of coolwater fish such as muskellunge (Esox 37 
masquinongy) and warmwater species such as smallmouth bass (Micropterus dolomieu) and 38 
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bluegill (Lepomis macrochirus) would become more dominant (USGCRP 2009).  Such changes 1 
in aquatic species assemblages are likely to be further affected by invasions of non-native 2 
species that could thrive under warmer conditions.  USGCRP (2009) also predicts that in some 3 
lakes, increased water temperatures could lead to an earlier and longer period in summer 4 
during which mixing of the relatively warm surface lake water with the colder water below is 5 
reduced, potentially increasing the risk of developing oxygen-poor zones that could result in 6 
increased mortality of fish and other aquatic organisms.  In lakes with contaminated sediment, 7 
mercury and other persistent pollutants could become more mobilized with increased 8 
temperatures, potentially increasing the quantities of contaminants entering the aquatic food 9 
chain (USGCRP 2009). 10 

The assessment of cumulative impacts on aquatic resources is based on information provided 11 
by Detroit Edison and the review team’s independent review.  The building and operation of 12 
Fermi 3 would affect a small amount of aquatic habitat within the western basin of Lake Erie, 13 
including habitat used by species or taxa described in Section 2.4.2.  With projected climate 14 
change, the cumulative effects of past, present, and reasonably foreseeable future actions on 15 
aquatic resources may be detectable and noticeably altered.  However, it is anticipated that the 16 
incremental contributions from building and operating Fermi 3 to effects on aquatic resources – 17 
including recreational and commercially important species and Federally and State-listed 18 
species – would be minor.  Therefore, the review team concludes that, with projected climate 19 
change and past, present, and reasonably foreseeable future actions in the lower Swan Creek 20 
watershed and the western basin of Lake Erie, cumulative impacts on aquatic resources would 21 
be MODERATE. The incremental contribution of impacts on aquatic resources from building 22 
and operating Fermi 3 would not contribute significantly to the overall cumulative impact to the 23 
geographical area of interest. Therefore, the incremental impacts from NRC-authorized activities 24 
would be SMALL, and no further mitigation would be warranted. 25 

7.4 Socioeconomics and Environmental Justice 26 

The evaluation of cumulative impacts on socioeconomics and environmental justice is 27 
presented in this section. 28 

7.4.1 Socioeconomics 29 

The description of the affected environment in Section 2.5 serves as the baseline for the 30 
cumulative impact assessment in this resource area.  As described in Section 4.4, adverse 31 
impacts of the NRC-authorized construction activities on socioeconomics would be SMALL, with 32 
the following exceptions.  The combined impacts of preconstruction and construction activities 33 
on demographics would be SMALL but beneficial.  NRC-authorized construction would result in 34 
MODERATE adverse impacts on traffic, primarily during the peak construction period.  NRC-35 
authorized construction activities also would result in MODERATE beneficial economic and 36 
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LARGE beneficial tax revenue impacts in Monroe County and the local jurisdictions within 1 
Monroe County.  They would result in SMALL beneficial economic and tax revenue impacts 2 
elsewhere in the region. 3 

As described in Section 5.4, the adverse impacts of operations on socioeconomics would be 4 
SMALL, with the following exceptions.  The impact on demographics would be SMALL but 5 
beneficial.  Impacts on traffic would be SMALL during normal operations and MODERATE 6 
during outages.  Beneficial impacts on the economy and tax revenues would occur as a result of 7 
increases in employment, wages, and tax revenues; these would be LARGE in the local 8 
jurisdictions within Monroe County and SMALL elsewhere in the region. 9 

The combined impacts of construction and preconstruction activities were described in 10 
Section 4.4 and were determined to be the same as those described above for NRC-authorized 11 
construction.  In addition to the impacts from construction, preconstruction, and operations, the 12 
cumulative analysis also considers other past, present, and reasonably foreseeable future 13 
projects that could impact socioeconomics.  For this analysis, the geographic area of interest is 14 
considered to be Monroe and Wayne counties in Michigan and Lucas County in Ohio because 15 
these counties are the primary areas (1) where Fermi 3 workers would live; (2) where the 16 
economy, tax base, and infrastructure would most likely be affected; and, therefore, (3) where 17 
the socioeconomic impacts would occur. 18 

The Fermi plant site, which is located in Monroe County, is approximately 8 mi northeast of the 19 
City of Monroe, Michigan.  Wayne County is located to the north of Monroe County, and Lucas 20 
County is to the south.  The region around the Fermi plant site is strongly influenced by the 21 
cities of Detroit (Wayne County) and Toledo (Lucas County) and their historic manufacturing 22 
base.  Through most of the twentieth century, Detroit has been the automotive capital of the 23 
country.  Manufacturers in Monroe and Lucas County have included various suppliers for three 24 
large automobile manufacturers:  Ford, General Motors, and Chrysler.  People migrated to 25 
southeast Michigan for the manufacturing jobs, and by 1950, Detroit was the fourth-largest city 26 
in the country.  Much of the infrastructure around southeast Michigan was built to support the 27 
large population and industrial base of the area, including the transportation routes, housing, 28 
schools, and other public services.  Since its population peak in the 1970 census, Wayne 29 
County has declined in population by nearly 1 million people, and Lucas County has declined in 30 
population by nearly 40,000 people.  Much of this population loss occurred in urban areas, as 31 
the population either migrated to suburban communities or left the region as the manufacturing 32 
base declined.   33 

However, although the rate of growth has declined, the population of Monroe County has 34 
continued to grow, with only a slight decline in population (of less than 1 percent) occurring 35 
between 1980 and 1990.  In addition to manufacturing, the economy of Monroe County has had 36 
a strong agricultural base, and population growth has resulted in the loss of much of the 37 
county’s agricultural land.  Detroit Edison is the largest employer in Monroe County, with a 38 
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workforce of approximately 1500 workers at the Fermi plant site and the coal-fired Monroe 1 
County Power Plant.  During outages, an additional 1200–1500 outage workers are also 2 
employed at the Fermi plant site for a period of 30 days every 18 months.  Between 2009 and 3 
2010, Detroit Edison had a construction workforce at the Monroe County Power Plant to 4 
conduct capital improvements of the air emission control equipment (Detroit Edison 2011a).  5 
Future projects involving installation of air pollution control equipment will require a workforce 6 
ranging between 100 and 550 workers.  Detroit Edison expects that the work at the Monroe 7 
County Power Plant will be completed by 2014, and therefore it will be a part of the historic 8 
cumulative impacts associated with Fermi 3 but will not be a concurrent activity (Detroit Edison 9 
2011c).  The impact analyses in Chapters 4 and 5 are cumulative by nature.  Past and current 10 
economic impacts associated with activities listed in Table 7-1, such as the ongoing 11 
refurbishment (e.g., installation of air pollution control equipment) at the Monroe Power Plant, 12 
have already been considered as part of the socioeconomic baseline presented in Section 2.5 13 
or in the analyses for Sections 4.4 and 5.4.  In addition, the economic impacts of existing 14 
enterprises, such as the loss of manufacturing and construction jobs and growth of health care 15 
jobs in the region, are part of the baseline used for establishing the Regional Input-Output 16 
Multiplier System (RIMS) II multipliers.  Regional planning efforts and associated demographic 17 
projections formed the basis for the review team’s assessment of reasonably foreseeable future 18 
impacts.  State and county plans, along with modeled demographic projections such as those 19 
used in Sections 2.5, 4.4, and 5.4, include forecasts of future development (such as the 20 
proposed Cleveland-Toledo-Detroit Passenger Rail Line) and population increases.  The 21 
cumulative impacts associated with the preconstruction, construction, and operation of Fermi 3 22 
are thus evaluated in Chapters 4 and 5.  The review team did not identify any other cumulative 23 
impacts associated with building and operating Fermi 3 beyond those already evaluated in 24 
Chapters 4 and 5. 25 

On the basis of the above considerations, Detroit Edison’s ER, and the review team's 26 
independent evaluation, the review team concludes that under some circumstances, the 27 
building of Fermi 3 could make a short-term, noticeable, and adverse contribution to the 28 
cumulative effects associated with some socioeconomic issues.  Those impacts would include 29 
physical impacts (on workers and the local public, buildings, traffic, and aesthetics), and local 30 
infrastructures and community services (transportation; recreation; housing; water and 31 
wastewater facilities; police, fire, and medical services; and schools), and they would be 32 
dependent on the particular jurisdictions affected.  For example, an increase in population in 33 
Wayne County would be considered a beneficial impact, since the income and expenditures 34 
from in-migrating workers would contribute to the tax base that supports a large infrastructure.  35 
The cumulative effects on regional economies and tax revenues would be beneficial and 36 
SMALL with the exception of Monroe County, where there would be a LARGE beneficial 37 
cumulative effect on taxes and a MODERATE adverse cumulative effect on local roadways near 38 
the Fermi site.   39 
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The incremental impact from NRC-authorized activities would be LARGE and beneficial on 1 
taxes and the economy in Monroe County and MODERATE and adverse on local roadways 2 
near the Fermi site.  The review team concludes that the incremental cumulative impacts from 3 
NRC-authorized activities on all other socioeconomic impact categories would be SMALL. 4 

7.4.2 Environmental Justice 5 

The description of the affected environment in Section 2.6 serves as a baseline for the 6 
cumulative impacts assessment in this resource area.  As described in Section 4.5, the NRC 7 
staff concludes that NRC-authorized construction activities would not result in disproportionately 8 
high and adverse impacts on minority or low-income populations; therefore, the environmental 9 
justice impacts would be SMALL.  As described in Section 5.5, the review team concludes that 10 
operations activities would not cause disproportionately high and adverse impacts on minorities 11 
and low-income populations.  Therefore, those impacts would be SMALL, and no further 12 
mitigation would be warranted. 13 

The combined impacts from preconstruction and construction were described in Section 4.5 and 14 
determined to be SMALL. 15 

In addition to the impacts from preconstruction, construction, and operation, the cumulative 16 
impacts analysis also considers other past, present, and reasonably foreseeable future projects 17 
that could cause disproportionately high and adverse impacts on minority and low-income 18 
populations.  For this cumulative impacts analysis, the geographic area of interest is considered 19 
to be the 50-mi region described in Section 2.5.1. 20 

There is a potential for minority and low-income populations to experience disproportionately 21 
high and adverse impacts from the activities of other past, present, and reasonably foreseeable 22 
future projects.  However, the impact analyses in Chapters 4 and 5 are cumulative by nature.  23 
Environmental justice impacts associated with past and current activities listed in Table 7-1 24 
have already been considered as part of the environmental justice baseline presented in 25 
Sections 2.6.  Census block groups classified as minority or low-income lie to the north and 26 
south of the Fermi site, in Wayne and Lucas counties within and near Detroit and Toledo.  One 27 
census block group in Monroe County qualifies as both minority and low-income; it is located 28 
approximately 8 mi from the Fermi site.  The review team did not identify environmental 29 
pathways that could result in disproportionately high and adverse human health, environmental, 30 
physical, or socioeconomic effects beyond those identified in Sections 4.5 and 5.5 on minority or 31 
low-income populations in the 50-mi region. 32 

On the basis of the above considerations, information provided by Detroit Edison, and the 33 
review team’s independent evaluation, the review team concludes that there would be no 34 
disproportionately high and adverse cumulative impacts on minority and low-income populations 35 
beyond those described in Chapters 4 and 5; therefore, the environmental justice impacts would 36 
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be SMALL.  The environmental justice impacts from NRC-authorized activities would be 1 
SMALL, and no further mitigation would be warranted. 2 

7.5 Historic and Cultural Resources 3 

The description of the affected environment in Section 2.7 serves as a baseline for this 4 
cumulative impacts assessment in this resource area.  As described in Section 4.6, the staff 5 
concluded that the impacts on cultural resources from NRC-authorized construction would be 6 
MODERATE.  As described in Section 5.6, the review team concluded that the impacts on 7 
cultural resources from operations would be SMALL.  See Section 4.6 for a discussion of Detroit 8 
Edison’s plan to develop the procedures or guidance necessary to address the steps that 9 
Detroit Edison and its contractors will follow for unanticipated discoveries.  The review team 10 
does not expect that there would be unanticipated discoveries during operation of the plant 11 
because it is unlikely that activities would involve previously undisturbed areas. 12 

The combined impacts from preconstruction and construction activities were described in 13 
Section 4.6 and determined to be MODERATE.  If preconstruction activities associated with the 14 
offsite transmission lines resulted in significant alterations to the cultural environment, then the 15 
additional impacts could be realized.  In addition to the impacts from preconstruction, 16 
construction, and operations, the cumulative analysis also considers past, present, and 17 
reasonably foreseeable future projects that could affect historic and cultural resources.  For this 18 
cumulative analysis, the geographic area of interest is considered to be the area of potential 19 
effects (APEs) defined in Section 2.7.  The APEs were developed in consultation with the 20 
Michigan State Historic Preservation Office (SHPO).   21 

Projects identified in Table 7-1 that may impact historic and cultural resources include the 22 
decommissioning and demolition of Fermi 1, construction and operation of the proposed 23 
Independent Spent Fuel Storage Installation (ISFSI) at the Fermi site, construction of a wind 24 
turbine tower manufacturing facility, construction of the Cleveland-Toledo-Detroit Passenger 25 
Rail Line (including a proposed Monroe station), operation of Fermi 2, operation of the Detroit 26 
Edison Monroe Power Plant, and future urbanization.  Four of these projects – decommissioning 27 
and demolition of Fermi 1, construction and operation of the proposed ISFSI at the Fermi site, 28 
continued operation of Fermi 2, and future urbanization – are or might be within the geographic 29 
area of interest as defined above.  As part of its independent evaluation, the review team 30 
reviewed the cultural and historic information available at the SHPO.  The activities at Fermi 1 31 
are the only ones in the geographic area of interest to have undergone National Historic 32 
Preservation Act Section 106 review.  The review team concludes that the decommissioning of 33 
Fermi 1 has no adverse effects on historic properties (Conway 2011b).  Demolition of Fermi 1 34 
will have an adverse effect on historic properties (Conway 2011a).  The NRC is consulting with 35 
the Michigan SHPO and Detroit Edison to develop measures to mitigate adverse effects, which 36 
would be included in a Memorandum of Agreement.  Building and operating one additional unit 37 
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at the Fermi site, in addition to the other projects identified above that could affect historic and 1 
cultural resources, would likely contribute to cumulative cultural resource impacts within the 2 
geographic area of interest for historic and cultural resources. 3 

As described in Sections 4.6 and 5.6, the review team concludes that the incremental impacts 4 
from installation of offsite transmission lines would be minimal provided that there are no 5 
significant alterations (either physical alterations or visual intrusions) to the cultural environment.  6 
If these activities were to result in significant alterations to the cultural environment, then the 7 
additional impacts could be realized.  Construction and operation of the offsite transmission 8 
lines would be the responsibility of ITCTransmission in consultation with the appropriate Federal 9 
and State regulatory authorities. 10 

Historic and cultural resources are nonrenewable; therefore, the impacts on historic and cultural 11 
resources within the APEs are cumulative.  Section 4.6 described how building activities for 12 
Fermi 3 would result in the demolition of one onsite property (Fermi 1) that is eligible for listing in 13 
the National Register of Historic Places (NRHP) and located within the associated APEs.  On 14 
the basis of its evaluation, the review team concludes that the cumulative impacts on historic 15 
and cultural resources from preconstruction, construction, and operation of Fermi 3 and from 16 
other projects listed in Table 7-1 that are in the geographic area of interest would be 17 
MODERATE.  If activities related to offsite transmission lines and/or urbanization within the 18 
APEs resulted in alterations to the cultural environment, then additional impacts could be 19 
realized.  The review team further concludes that the incremental impacts associated with the 20 
onsite NRC-authorized activities would be MODERATE, because of the demolition of Fermi 1, 21 
and no mitigation measures would be warranted beyond those discussed in Sections 4.6 22 
and 5.6.  23 

7.6 Air Quality 24 

The description of the affected environment in Section 2.9 serves as the baseline for the 25 
cumulative impact assessments for air quality.  As described in Section 4.7, the NRC staff 26 
concludes that the impacts of NRC-authorized construction activities on air quality, including 27 
contribution to greenhouse gas (GHG) emissions, would be SMALL, although some 28 
mitigation may be warranted, depending on the outcome of conformity applicability analyses 29 
being performed by the NRC and USACE pursuant to the Clean Air Act Section 176 30 
(42 USC section 7506) and 40 CFR Part 93, Subpart B (NRC 2011a).  As described in 31 
Section 5.7, the review team concludes that the impacts of operations on air quality, including 32 
contribution to GHG emissions, would be SMALL, and no further mitigation would be warranted. 33 
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7.6.1 Criteria Pollutants 1 

As was discussed in Section 2.9, the Fermi 3 site is located in an area that has been designated 2 
as being in nonattainment for the PM2.5 National Ambient Air Quality Standards (NAAQS) and in 3 
maintenance for the 8-hour ozone NAAQS (EPA 2010a).  In July 2011, the MDEQ submitted a 4 
request asking the EPA to redesignate southeast Michigan as being in attainment with the PM2.5 5 
NAAQS (MDEQ 2011a).  This request is based, in part, on air quality monitoring data collected 6 
in the 2007–2010 period showing all seven counties in southeast Michigan in attainment for the 7 
PM2.5 NAAQS.  The area around the Fermi 3 site is designated as in attainment for all other 8 
criteria pollutants. 9 

Section 4.7 of this EIS examined air quality impacts associated with preconstruction and 10 
construction.  Emissions associated with these activities would be predominately the fugitive 11 
dust from ground-disturbing activities and engine exhaust from heavy equipment and vehicles.  12 
Emissions from preconstruction and construction are expected to be temporary and limited in 13 
magnitude.  Consequently, potential impacts on ambient air quality would be SMALL.  14 
Notwithstanding these minor impacts to air quality, the NRC and USACE will perform Clean Air 15 
Act Section 176 air conformity applicability analyses pursuant to 40 CFR Part 93, Subpart B, to 16 
determine whether additional mitigation may be warranted.  Section 5.7 addressed air quality 17 
impacts from operations.  Air emissions from operations would be primarily particulate 18 
emissions from cooling towers and criteria pollutants from worker vehicles and stationary 19 
combustion sources such as diesel generators and an auxiliary boiler.  These stationary 20 
sources would be permitted and operated in accordance with State and Federal regulatory 21 
requirements, and their operation would be infrequent and mostly for maintenance testing.  22 
Therefore, potential impacts from operations would be SMALL. 23 

In addition to the impacts from building and operations, the cumulative impact analysis 24 
considers past, present, and reasonably foreseeable future actions that could impact air quality 25 
(Table 7-1).  For this cumulative impact analysis of air quality, Detroit Edison considered 26 
Monroe County as the geographic area of interest.  This geographic area of interest includes the 27 
primary communities that would be affected by the proposed Fermi 3. 28 

No major nonresidential development projects are in progress or anticipated near the Fermi site, 29 
although industrial development may increase in the near future.  However, the Monroe County 30 
Comprehensive Plan update will have a focus on farmland preservation and conservation.  This 31 
focus should keep development projects from being built close to the Fermi site, as a large 32 
portion of the undeveloped land near the Fermi site is used for agriculture (Detroit 33 
Edison 2011a). 34 

In 2002, total annual emissions from stationary sources in Monroe County were 6850 tons/yr 35 
of PM10, 4749 tons/yr of PM2.5, 2761 tons/yr of volatile organic compounds (VOCs), 36 
112,333 tons/yr of SO2, and 47,879 tons/yr of NOx (EPA 2010b).  Two coal-fired power plants 37 
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(Detroit Edison’s Monroe Power Plant and J.R. Whiting Power Plant) and Holcim Cement 1 
together accounted for most emissions of criteria pollutants and VOCs in Monroe County.  In 2 
2002, emissions from Fermi 2 operations were an insignificant portion (less than 0.1 percent on 3 
a pollutant-by-pollutant basis) of stationary source emissions in Monroe County. 4 

On the basis of the estimates in Sections 4.7 and 5.7, emissions from construction and 5 
operation of Fermi 3 will be about 1.9 percent and 0.3 percent on a pollutant-by-pollutant basis, 6 
respectively, of the total 2002 stationary source emissions in Monroe County.  These emissions 7 
will be insignificant compared to total emissions from the six neighboring counties within the 8 
PM2.5 nonattainment area and the 8-hour ozone maintenance area.  Apart from Fermi 3, the 9 
only known major construction project planned in Monroe County is the installation of pollution 10 
control equipment at the Monroe Power Plant.  The Monroe Power Plant project is expected to 11 
be complete prior to initiation of major construction activities for Fermi 3 and could improve air 12 
quality in the region (Detroit Edison 2011c).  Most projects listed in Table 7-1 would not increase 13 
air emissions above their current levels.  Any new industrial projects would either have 14 
de minimis impacts or would be subject to regulation by the MDEQ.  Fermi 3 is located in an 15 
area designated as being in nonattainment for PM2.5, although the MDEQ believes it is in 16 
compliance with the current  PM2.5 standards.  Given the anticipated lack of growth and new 17 
sources of air emissions in the vicinity of Fermi 3 and the minimal contribution of emissions from 18 
preconstruction, construction, and operation, the cumulative air impacts from construction and 19 
operation of the proposed Fermi 3 would be SMALL; thus, it is unlikely that ambient air quality in 20 
the region would be degraded significantly. 21 

7.6.2 Greenhouse Gas Emissions 22 

As discussed in the state of the science report issued by the USGCRP (2009), it is the  23 

“production and use of energy that is the primary cause of global warming, and in turn, 24 
climate change will eventually affect our production and use of energy.  The vast majority of 25 
U.S. greenhouse gas emissions, about 87 percent, come from energy production and use.” 26 

Approximately one-third of GHG emissions are the result of generating electricity and heat 27 
(USGCRP 2009).  GHG emissions associated with building, operating, and decommissioning a 28 
nuclear power plant are addressed in Sections 4.7, 5.7, 6.1.3, and 6.3.  The review team 29 
concluded that the atmospheric impacts of the emissions associated with each aspect of 30 
building, operating, and decommissioning a single nuclear power plant would be minimal.  The 31 
review team also concluded that the impacts of the combined emissions for the full plant life 32 
cycle would be minimal. 33 

It is difficult to evaluate cumulative impacts of a single source or combination of GHG emission 34 
sources because: 35 
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1. The impact is global rather than local or regional. 1 

2. The impact is not particularly sensitive to the location of the release point. 2 

3. The magnitude of individual GHG sources related to human activity, no matter how large 3 
compared to other sources, are small when compared to the total mass of GHGs in the 4 
atmosphere. 5 

4. The total number and variety of GHG emission sources are extremely large and are 6 
ubiquitous. 7 

These points are illustrated by the comparison of annual carbon dioxide emission rates in 8 
Table 7-2. 9 

Table 7-2.  Comparison of Annual Carbon Dioxide Emission Rates 10 

Source 
Metric Tons 

per Year 
Global emissions 30,000,000,000(a) 
United States 5,500,000,000(a) 
1000-MW nuclear power plant (including fuel cycle, 90 percent capacity factor) 500,000(b) 
1000-MW nuclear power plant (operations only) 5000(b) 
Average U.S. passenger vehicle 5(c) 
(a)  Source:  EPA 2011b. 
(b)  Source:  Appendix L of this EIS. 
(c)  Source:  EPA 2005. 

Evaluation of cumulative impacts of GHG emissions requires the use of a global climate model.  11 
The USGCRP report referenced above provides a synthesis of the results of numerous climate 12 
modeling studies.  The review team concludes that the cumulative impacts of GHG emissions 13 
around the world as presented in the report are an appropriate basis for its evaluation of 14 
cumulative impacts.  On the basis of the impacts set forth in the USGCRP report and on the 15 
CO2 emissions criteria in the final EPA CO2 Tailoring Rule (75 FR 31514), the review team 16 
concludes that the national and worldwide cumulative impacts of GHG emissions are noticeable 17 
but not destabilizing.  The review team further concludes that the cumulative impacts would be 18 
noticeable but not destabilizing, with or without the GHG emissions of the proposed project. 19 

Consequently, the review team recognizes that GHG emissions, including carbon dioxide, from 20 
individual stationary sources and, cumulatively, from multiple sources can contribute to climate 21 
change and that the carbon footprint is a relevant factor in evaluating energy alternatives.  22 
Section 9.2.5 contains a comparison of the carbon footprints of the viable energy alternatives. 23 
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7.6.3 Summary of Cumulative Air Quality Impacts 1 

Cumulative impacts to air quality are estimated based on the information provided by Detroit 2 
Edison and the review team’s independent evaluation.  Other past, present, and reasonably 3 
foreseeable future activities exist in the geographic areas of interest (local and regional for 4 
criteria pollutants and global for GHG emissions) that could affect air quality resources.  The 5 
cumulative impacts on the emissions of criteria pollutants from Fermi 3 and other projects would 6 
be minimal.  The national and worldwide cumulative impacts of GHG emissions are noticeable 7 
but not destabilizing.  The review team concludes that the cumulative impacts would be 8 
noticeable but not destabilizing with or without the GHG emissions from Fermi 3.  The review 9 
team concludes that cumulative impacts from other past, present, and reasonably foreseeable 10 
future actions on air quality resources in the geographic areas of interest would be SMALL for 11 
criteria pollutants and MODERATE for GHGs.  The incremental contribution of impacts on air 12 
quality resources from building and operating activities proposed for the Fermi 3 would be 13 
SMALL.  The incremental contribution of impacts on air quality resources from the NRC-14 
authorized activities would also be SMALL. 15 

7.7 Nonradiological Health 16 

The description of the affected environment in Section 2.10 serves as a baseline for the 17 
cumulative analysis for nonradiological health.  As described in Section 4.8, the impacts from 18 
NRC-authorized construction on nonradiological health would be SMALL, and no further 19 
mitigation would be warranted.  As described in Section 5.8, the review team concludes that the 20 
impacts of operations on nonradiological health would also be SMALL, and no further mitigation 21 
would be warranted. 22 

As described in Section 4.8, the combined nonradiological health impacts from construction and 23 
preconstruction activities would be SMALL, and no further mitigation would be warranted 24 
beyond what is described in Detroit Edison’s ER.  In addition to the impacts from 25 
preconstruction, construction, and operations, the cumulative analysis also considers other past, 26 
present, and reasonably foreseeable future actions that could contribute to cumulative impacts 27 
on nonradiological health (see Table 7-1).   28 

Most of the nonradiological impacts of building and operation (e.g., noise, etiological agents, 29 
occupational injuries) would be localized and would not have a significant impact at offsite 30 
locations.  However, impacts such as vehicle emissions arising from the activity of transporting 31 
personnel to and from the site would encompass a larger area. Therefore, for nonradiological 32 
health impacts, the geographic area of interest for cumulative impacts analysis includes projects 33 
within a 50-mi radius of Fermi 3 based on the influence of vehicle and other air emissions 34 
sources because Fermi 3 is in a nonattainment area (Section 7.6).  For cumulative impacts 35 
associated with transmission lines, the geographical area of interest is the transmission line 36 



Cumulative Impacts 

October 2011 7-37 Draft NUREG-2105 

corridor (as described in Section 2.2.2).  These geographical areas of interest are expected to 1 
encompass areas where public and worker health could be influenced by the proposed project 2 
and associated transmission lines, in combination with any past, present, or reasonably 3 
foreseeable future actions.   4 

Current projects within the geographic area of interest that could contribute to cumulative 5 
nonradiological health impacts include the energy and mining projects in Table 7-1, as well as 6 
vehicle emissions and existing urbanization-related activities.  Reasonably foreseeable future 7 
projects in the geographic area of interest that could contribute to cumulative nonradiological 8 
health impacts include the construction of the proposed Cleveland-Toledo-Detroit Passenger 9 
Rail Line, future transmission line development, and future urbanization. 10 

There are no existing or future projects that could contribute to cumulative occupational injuries 11 
to workers at Fermi 3.  Existing and potential development of new transmission lines could 12 
increase nonradiological health impacts from exposure to acute electromagnetic fields (EMFs).  13 
However, as stated in Section 5.8.3, adherence to Federal criteria and State utility codes would 14 
help keep any cumulative nonradiological health impacts at the minimal level.  With regard to 15 
the chronic effects of EMFs, the scientific evidence on human health does not conclusively link 16 
extremely-low-frequency EMFs to adverse health impacts.  Cumulative impacts from noise and 17 
vehicle emissions associated with current urbanization, current operations of Fermi 2, and 18 
decommissioning of Fermi 1 could occur.  However, as discussed in Sections 4.8 and 5.8, the 19 
Fermi 3 contribution to these impacts would be temporary and minimal, and it is expected that 20 
existing facilities would comply with local, State, and Federal regulations governing noise and 21 
emissions.  Section 7.11.2 discusses cumulative nonradiological health impacts related to 22 
additional traffic on the regional and local highway networks leading to and from the Fermi site, 23 
and the review team has determined that these impacts would be minimal. 24 

The health impacts of operating the existing Fermi 2 and the proposed Fermi 3 at the Fermi site 25 
were evaluated relative to Lake Erie and the potential propagation of etiological 26 
microorganisms.  As discussed in Section 5.8, the thermal discharges from the operation of 27 
Fermi 3 would not have detrimental impacts on the concentration levels of deleterious etiological 28 
microorganisms.  No recreational activity occurs in the immediate vicinity of the proposed 29 
discharge structure for Fermi 3 that would have any bearing on potential nonradiological health 30 
impacts. 31 

The review team is also aware of the potential climate changes that could affect human health; 32 
a recent compilation of the state of knowledge in this area (USGCRP 2009) has been 33 
considered in the preparation of this EIS.  Projected changes in the climate for the region during 34 
the life of proposed Fermi 3 include the following: 35 



Cumulative Impacts 

Draft NUREG-2105 7-38 October 2011 

• reduced cooling system efficiency at Fermi 3 (and other power generation facilities), which 1 
would result in increased temperature of the cooling-tower discharge water and possible 2 
increased growth of etiological agents;  3 

• increased incidence of diseases transmitted by food, water, and insects following heavy 4 
downpours and severe storms; and 5 

• increased severity of water pollution associated with sediments, fertilizers, herbicides, 6 
pesticides, and thermal pollution caused by projected heavier rainfall intensity and longer 7 
periods of drought.  8 

Although the changes that are attributed to climate change in these studies are not 9 
inconsequential, their relationship to Fermi 3 operations is not clear, and the review team did not 10 
identify anything that would alter its conclusion regarding the presence of etiological agents or 11 
the incidence of waterborne diseases. 12 

Cumulative nonradiological health impacts were determined on the basis of information from 13 
Detroit Edison and the review team’s independent evaluation of impacts resulting from the 14 
proposed Fermi 3, along with a review of potential impacts from other past, present, and 15 
reasonably foreseeable future projects and from urbanization in the geographic areas of 16 
interest.  The review team concludes that cumulative impacts on the nonradiological health of 17 
the public and workers would be SMALL, and that mitigation beyond what is discussed in 18 
Sections 4.8 and 5.8 would not be warranted.  The review team acknowledges, however, that 19 
there is still uncertainty associated with the chronic effects of EMFs. 20 

7.8 Radiological Health Impacts of Normal Operation 21 

The description of the affected environment in Section 2.11 serves as the baseline for the 22 
cumulative impacts assessment in this resource area.  As described in Section 4.9, the NRC 23 
staff concludes that the radiological impacts from NRC-authorized construction would be 24 
SMALL, and no further mitigation would be warranted.  As described in Section 5.9, the NRC 25 
staff concludes that the radiological impacts from operations would be SMALL, and no further 26 
mitigation would be warranted. 27 

The combined impacts from preconstruction and construction activities were described in 28 
Section 4.9 and determined to be SMALL.  In addition to impacts from preconstruction, 29 
construction, and operations, this cumulative analysis also considers past, present, and 30 
reasonably foreseeable future actions that could contribute to cumulative radiological impacts.  31 
For the purpose of this analysis, the geographic area of interest is considered to be the area 32 
within a 50-mi radius of the proposed Fermi 3.  Historically, the NRC has used the 50-mi radius 33 
as a standard bounding geographical area to evaluate population doses from routine releases 34 
from nuclear power plants.  Within the 50-mi radius, there are the operating Fermi 2, Fermi 1 35 
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(going through decommissioning), and Davis-Besse.  Detroit Edison also plans to construct an 1 
ISFSI on the Fermi site.  In addition, within the 50-mi radius of the site, there are likely to be 2 
medical, industrial, and research facilities that use radioactive materials. 3 

As stated in Section 2.11, Detroit Edison has conducted a radiological environmental monitoring 4 
program (REMP) around Fermi 1 and 2 since 1978.  The REMP measures radiation and 5 
radioactive materials from all sources, including existing Fermi 1 and 2, Davis-Besse, area 6 
hospitals, and industrial facilities.  The results of the REMP indicate that the levels of radiation 7 
and radioactive material in the environment around the Fermi site are generally not above or 8 
only a little above natural background levels.  As described in Section 2.11, sporadic and 9 
variable trace quantities of tritium were detected in a few shallow groundwater wells downwind 10 
from the Fermi 2 stack as a result of the recapturing of tritium in precipitation from the plant’s 11 
gaseous effluent. 12 

As described in Section 4.9, it is estimated that the doses to construction workers during the 13 
building of the proposed Fermi 3 would be within NRC annual exposure limits (i.e., 100 mrem), 14 
which are designed to protect public health.  This estimate includes exposure to doses from the 15 
operation of Fermi 2, the decommissioned Fermi 1, and the proposed ISFSI.  As described in 16 
Section 5.9, the public and occupational doses predicted from the proposed operation of 17 
Fermi 3 would be below regulatory limits and standards.  In addition, the site-boundary dose to 18 
the maximally exposed individual (MEI) from existing Fermi 2 and proposed Fermi 3 at the 19 
Fermi site would be well within the regulatory standard of 40 CFR Part 190. 20 

On the basis of the results of the REMP and the estimates of doses to biota given in 21 
Section 5.9, the NRC staff concludes that the cumulative radiological impact on biota would not 22 
be significant.  The results of the REMP indicate that effluents and direct radiation from area 23 
medical, industrial, and research facilities that use radioactive materials do not contribute 24 
measurably to the cumulative dose for biota in the vicinity of the Fermi site. 25 

Currently, there are no other nuclear facilities planned within 50 mi of the Fermi site.  The NRC, 26 
U.S. Department of Energy, and State of Michigan would regulate or control any reasonably 27 
foreseeable future actions in the region that could contribute to cumulative radiological impacts.  28 
Therefore, the NRC staff concludes that the cumulative radiological impacts of operation of the 29 
proposed Fermi 3 and existing Fermi 1 and 2 and the influence of other manmade sources of 30 
radiation nearby would be SMALL, and no further mitigation would be warranted. 31 

7.9  Nonradioactive Waste 32 

Cumulative impacts on water and air from nonradiological waste are discussed in Sections 7.2 33 
and 7.6, respectively.  The cumulative impacts of nonradioactive waste destined for land-based 34 
treatment and disposal are related to:  (1) the available capacity of the area treatment and 35 
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disposal facilities; and (2) the amount of solid waste generated by the proposed project and the 1 
current and reasonably foreseeable future projects in Table 7-1.  The geographic area of 2 
interest for this cumulative analysis is the area within 15 mi of the Fermi site.  This area includes 3 
four landfills that could potentially be used by Detroit Edison (MDEQ 2011b).   4 

Nonradioactive wastes generated at the Fermi site, including those from Fermi 3, would be 5 
managed in accordance with applicable Federal, State, and local laws and regulations and with 6 
permit requirements.  As described in the ER (Detroit Edison 2011a), nonradiological waste 7 
management practices at Fermi 3 would be similar to those implemented at Fermi 2 and would 8 
include the following: 9 

1. Nonradioactive solid waste would be collected and stored temporarily on the Fermi site and 10 
disposed of offsite only at authorized and licensed commercial waste disposal sites or 11 
recovered at an offsite permitted recycling or recovery facility, as appropriate. 12 

2. Sanitary waste would be delivered to the Frenchtown Township Sewage Treatment Facility 13 
for treatment. 14 

3. Debris (e.g., vegetation) collected on trash screens at the water intake structure would be 15 
disposed of offsite as solid waste, in accordance with State regulations. 16 

4. Dredge spoils resulting from construction and periodic maintenance of the discharge and 17 
intake areas would be disposed of in the existing onsite Spoils Disposal Pond. 18 

5. Scrap metal, lead acid batteries, and paper on the Fermi site would be recycled. 19 

6. Water discharges from cooling and auxiliary systems would be discharged directly and 20 
indirectly to Lake Erie through permitted outfalls. 21 

7. Air emissions from Fermi 2 and Fermi 3 operations would be compliant with air quality 22 
standards as permitted by MDEQ. 23 

During preconstruction and construction, offsite land-based waste treatment and disposal would 24 
be minimized by production and delivery of modular plant units; by segregation of recyclable 25 
materials; and by management of vegetative waste, excavated materials, and dredged materials 26 
onsite.  As described in Section 4.10.1, the solid waste impacts from building Fermi 3 would be 27 
expected to be minimal with no additional mitigation warranted.  The few reasonably 28 
foreseeable proposed projects listed in Table 7-1 generally either would not coincide with the 29 
building of Fermi 3 (e.g., demolition of Fermi 1, construction of the Fermi ISFSI) or would 30 
produce waste streams of a different nature (e.g., mining projects). 31 

The types of nonradioactive solid waste that would be generated, handled, and disposed of 32 
during Fermi 3 operations include municipal waste, dredge spoils, sewage treatment sludge, 33 
and industrial wastes.  In addition, small quantities of hazardous waste and mixed waste (waste 34 
that has both hazardous and radioactive characteristics), would be generated during Fermi 3 35 
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operations.  As described in Section 5.10.1 and mentioned above, because the effective 1 
practices already in place at Fermi 2 for recycling, minimizing, and managing waste will be 2 
used, the expected impacts on land from nonradioactive wastes generated during the operation 3 
of Fermi 3 would be SMALL, and no further mitigation would be warranted.  Many projects listed 4 
in Table 7-1 would generate municipal and industrial waste. However, no known capacity 5 
constraints exist for the treatment or disposal of such types of waste either within Michigan, 6 
Ohio, or the nation as a whole (EPA 2010c; MDEQ 2011b).  Each reactor at the Fermi site is 7 
expected to produce about 0.5 m3 per year of mixed waste. Detroit Edison anticipates that the 8 
Fermi 3 would claim a low-level mixed waste exemption from the State of Michigan (Fermi 2 9 
currently operates under this exemption). Of the projects listed in Table 7-1, Fermi 2, demolition 10 
of Fermi 1, and the hospitals and industrial facilities that use radioactive materials have the 11 
potential to generate mixed waste.  None of the considered projects are expected to generate 12 
mixed waste in significant quantities above the current rates, and therefore cumulative impacts 13 
would be minimal. 14 

On the basis of the projected small quantity of nonradioactive and mixed waste that would be 15 
produced during Fermi 3 building activities and operation and the available treatment and 16 
disposal capacity, the review team concludes that cumulative impacts of nonradioactive and 17 
mixed waste would be SMALL, and additional mitigation would not be warranted. 18 

7.10  Postulated Accidents 19 

The following impact analysis covers radiological impacts from postulated accidents from 20 
operations of Fermi 3.  The analysis also considers other past, present, and reasonably 21 
foreseeable future actions at which postulated accidents that could affect radiological health 22 
could occur, including other Federal and non-Federal projects and those projects listed in 23 
Table 7-1 within the geographic area of interest.  The geographic area of interest is considered 24 
to be the area within a 50-mi radius of the proposed Fermi 3.  The cumulative analysis 25 
considers the risk from potential severe accidents at all other existing and proposed nuclear 26 
power plants that have the potential to increase risks at any location within 50 mi of the 27 
proposed Fermi 3.  28 

As described in Section 5.11.4, the NRC staff concludes that the potential environmental 29 
impacts (risk) from a postulated accident from the operation of the proposed Fermi 3 would be 30 
SMALL.  Section 5.11 considers both design-basis accidents (DBAs) and severe accidents. 31 

As described in Section 5.11.1, the NRC staff concludes that the environmental consequences 32 
of DBAs at the Fermi site would be SMALL for an ESBWR.  DBAs are addressed specifically to 33 
demonstrate that a reactor design is sufficiently robust to meet NRC safety criteria.  The 34 
consequences of DBAs are bounded by the consequences of severe accidents. 35 
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As described in Section 5.11.2, the NRC staff concludes that the severe-accident probability-1 
weighted consequences (i.e., risks) of an ESBWR at the Fermi site are SMALL when compared 2 
with the risks to which the population is generally exposed, and no further mitigation would be 3 
warranted.  Existing reactors within the geographic area of interest are Fermi 2 and Davis-4 
Besse because the 50-mi radii for Fermi 2 and Davis-Besse overlap part of the 50-mi radius for 5 
the proposed Fermi 3.  No other new reactors have been proposed, within the geographic area 6 
of interest. 7 

Tables 5.33 and 5.34 in Section 5.11.2 provide comparisons of estimated risk for the proposed 8 
Fermi 3 ESBWR and for current-generation reactors.  The estimated population dose risk for the 9 
proposed ESBWR at the Fermi site is well below the mean and median values for current-10 
generation reactors.  In addition, as discussed in Section 5.11.2, estimates of average individual 11 
early fatality and latent cancer fatality risks are well below the Commission’s safety goals 12 
(51 FR 30028).  For existing plants within the geographic area of interest (i.e., Fermi 2 and 13 
Davis-Besse), the Commission has determined that the probability-weighted consequences of 14 
severe accidents are small (10 CFR Part 51, Appendix B, Table B-1).  It is expected that risks 15 
for any new reactors at any other locations within the geographic area of interest of the Fermi 16 
site would be well below risks for current-generation reactors and meet the Commission’s safety 17 
goals.  The risk of severe accident attributable to any particular nuclear power plant becomes 18 
smaller as the distance from that plant increases.  However, the combined risk at any location 19 
within 50 mi of the Fermi site would be bounded by the sum of risks for all these operating 20 
nuclear power plants.  Even though two or more nuclear power plants could be included in the 21 
combined risk, it would still be low. 22 

On the basis of these findings, the NRC staff concludes that the cumulative risks of severe 23 
accidents at any location within 50 mi of the Fermi site would likely be SMALL, and no further 24 
mitigation would be warranted. 25 

7.11  Fuel Cycle, Transportation, and Decommissioning 26 

The cumulative impacts related to the fuel cycle, transportation of radioactive materials (fuel and 27 
waste), and facility decommissioning for the proposed site are described below. 28 

7.11.1 Fuel Cycle (Including Radioactive Waste) 29 

As described in Section 6.1, the NRC staff concludes that the environmental impacts of the fuel 30 
cycle from the operation of Fermi 3 would be SMALL.  Fuel-cycle impacts would not only occur 31 
at the Fermi site but would also be scattered throughout other locations in the United States or, 32 
in the case of foreign-purchased uranium, in other countries, as described in Section 6.1. 33 

In addition to fuel-cycle impacts from Fermi 3, this cumulative analysis also considers fuel-cycle 34 
impacts from existing Fermi 2 and Davis-Besse, located southeast of Toledo, Ohio.  There are 35 
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no other nuclear power plants, existing or proposed, within 50 mi of the Fermi site.  The fuel-1 
cycle impacts of Fermi 2 and Davis-Besse would be similar to those of the proposed Fermi 3.  In 2 
accordance with 10 CFR 51.51(a), the NRC staff considers the impacts to be acceptable for a 3 
1000-MW(e) reference reactor.  The impacts of producing and disposing of nuclear fuel include 4 
those from mining the uranium ore, milling the ore, converting the uranium oxide to uranium 5 
hexafluoride, enriching the uranium hexafluoride, fabricating the fuel (in which the uranium 6 
hexafluoride is converted into uranium oxide fuel pellets), and disposing of the spent fuel in a 7 
proposed Federal waste repository.  As discussed in Section 6.1, advances in reactors since the 8 
development of Table S-3 in 10 CFR 51.51 have reduced the environmental impacts relative to 9 
those of the operating reference reactor.  For example, a number of fuel management 10 
improvements have been adopted by nuclear power plants to improve performance and reduce 11 
fuel and separative work (enrichment) requirements.  In Section 6.1, the NRC staff multiplied the 12 
values in Table S-3 by a factor of two to scale the impacts up from the 1000-MW(e) light water 13 
reactor model to address the fuel-cycle impacts of Fermi 3.  Adding the fuel-cycle impacts from 14 
Fermi 2 and Davis-Besse would increase the scaling further – but by a factor of no more than 15 
four.  Therefore, the NRC staff considers the cumulative fuel-cycle impacts of operating Fermi 3 16 
to be SMALL, and no further mitigation would be warranted. 17 

7.11.2 Transportation 18 

The description of the affected environment in Section 2.5.2 serves as a baseline for the 19 
cumulative impacts assessment in this resource area.  As described in Sections 4.8.3 and 5.8.6, 20 
the review team concludes that impacts of transporting personnel and nonradiological materials 21 
to and from the Fermi site would be SMALL.  In addition to impacts from preconstruction, 22 
construction, and operations, the cumulative analysis also considers other past, present, and 23 
reasonably foreseeable future actions that could contribute to cumulative transportation impacts.  24 
For this analysis, the geographic area of interest is the 50-mi region surrounding the Fermi site. 25 

Nonradiological impacts from transportation would be related to the additional traffic on the 26 
regional and local highway networks leading to and from the Fermi site.  Additional traffic would 27 
result from the shipments of construction materials and the movements of construction 28 
personnel to and from the site.  This additional traffic would increase the risk of traffic accidents, 29 
injuries, and fatalities.  The most significant cumulative nonradiological impacts in the vicinity of 30 
the Fermi site would result from major construction projects.  However, as shown in Table 7-1, 31 
no major construction projects are planned in the region surrounding the Fermi site.  The 32 
operation of existing facilities could also result in cumulative nonradiological impacts if traffic to 33 
and from the Fermi site interacted with traffic traveling to and from operating facilities in the 34 
region.  Nearby operating facilities that could contribute to traffic hazards include the existing 35 
Fermi 2 and Stoneco Newport and Rockwood Quarry mining projects.  However, the Fermi site 36 
is located on the edge of the Detroit metropolitan area, where a more constant level of traffic 37 
flow across the region over extended periods of time is expected, regardless of individual 38 
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projects, thus limiting any impacts from interactions with nearby facilities.  Mitigation measures 1 
designed to improve traffic flow at the Fermi site have been proposed by Detroit Edison (2011a).  2 

In Sections 4.8.3 and 5.8.6, the review team concluded that the impacts of transporting 3 
construction material and construction and operations personnel to and from the Fermi site 4 
would be a small fraction of the existing nonradiological impacts.  Because of the extent of 5 
nonradiological transportation impacts of new nuclear power plant construction and operation 6 
relative to impacts from existing traffic patterns and levels, the review team considers the 7 
cumulative nonradiological transportation impacts associated with constructing and operating 8 
the proposed new reactor at the Fermi site to be minimal, and no further mitigation would be 9 
warranted. 10 

As described in Section 6.2, the NRC staff concludes that impacts of transporting unirradiated 11 
fuel to the Fermi site and irradiated fuel and radioactive waste from the Fermi site would be 12 
SMALL. In addition to impacts from preconstruction, construction, and operations, the 13 
cumulative analysis also considers other past, present, and reasonably foreseeable future 14 
actions that could contribute to cumulative transportation impacts.  For this analysis, the 15 
geographic area of interest is the 50-mi region surrounding the Fermi site. 16 

Historically, the radiological impacts on the public and the environment that are associated with 17 
the transportation of radioactive materials in the region surrounding the Fermi site have been 18 
dominated by shipments of fuel and waste to and from the existing Fermi 2.  Davis-Besse, 19 
which is located in Oak Harbor, Ohio (21 miles east-southeast of Toledo, Ohio), is also within 20 
50-mi of the Fermi site, and shipments of fuel and waste to the Davis-Besse site may also 21 
contribute to the cumulative radiological impacts of transportation as a result of sharing some 22 
highway links with Fermi 2 shipments.  Additional cumulative impacts on the Fermi site would 23 
result from the additional fuel and waste shipments associated with the operation of the new 24 
unit.  Radiological impacts from transporting radioactive materials would occur along the routes 25 
leading to and from the Fermi site and would also be scattered throughout the United States.  26 
For all of these historical, current, and potential future projects, the radiological transportation 27 
impacts are a small fraction of the impacts from natural background radiation.  The impacts from 28 
transporting this fuel and radioactive waste to and from the Fermi site would be consistent with 29 
the environmental impacts associated with transporting fuel and radioactive waste from current-30 
generation reactors presented in Table S-4 of 10 CFR 51.52.  On the basis of 10 CFR 51.52, 31 
the NRC staff concludes that the impacts from the 1000-MW(e) reference reactor are 32 
acceptable.  Advances in reactors since the development of Table S-4 of 10 CFR 51.52 would 33 
reduce the environmental impacts relative to those of the operating reference reactor.  For 34 
example, fuel management improvements have been adopted by nuclear power plants to 35 
improve performance and reduce fuel requirements.  The improvements have led to fewer 36 
unirradiated and spent fuel shipments than those estimated for the 1000-MW(e) reference 37 
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reactor in 10 CFR 51.52.  In addition, advances in shipping cask designs to increase their 1 
capacities would result in fewer shipments of spent fuel to offsite storage or disposal facilities. 2 

Therefore, the NRC staff concludes that the cumulative nonradiological and radiological 3 
transportation impacts from operating the proposed new reactor at the Fermi site would be 4 
SMALL, and no further mitigation would be warranted. 5 

7.11.3 Decommissioning 6 

As discussed in Section 6.3 of this EIS, the NRC staff concludes that the environmental impacts 7 
from decommissioning the proposed Fermi 3 would be SMALL because the licensee would 8 
have to comply with decommissioning regulatory requirements. 9 

In this cumulative analysis, the geographic area of interest is the area within a 50-mi radius of 10 
the Fermi site.  In addition to Fermi 3, the other nuclear power plants within this area are the 11 
existing Davis-Besse, Fermi 2, and Fermi 1 (which is going through decommissioning).  The 12 
impacts of decommissioning nuclear power plants are bounded by the discussion in the 13 
assessment in Supplement 1 to NUREG-0586, Generic Environmental Impact Statement on 14 
Decommissioning of Nuclear Facilities (NRC 2002).  In that document, the NRC found that the 15 
impacts from decommissioning a nuclear plant on the radiation dose to workers and the public, 16 
waste management, water quality, air quality, ecological resources, and socioeconomics would 17 
be small.  In addition, the review team concluded in Section 6.3 of this EIS that the incremental 18 
contribution of the impact of greenhouse gas emissions on air quality during decommissioning 19 
would be small.  Therefore, the cumulative impacts from decommissioning would be SMALL, 20 
and further mitigation would not be warranted. 21 

7.12  Conclusions 22 

The review team considered the potential cumulative impacts resulting from preconstruction, 23 
construction, and operation of one additional nuclear unit at the Fermi site together with past, 24 
present, and reasonably foreseeable future actions.  The specific resources that could be 25 
affected by the proposed action and other past, present, and reasonably foreseeable future 26 
actions in the same geographical area were assessed.  This assessment included the 27 
impacts of preconstruction activities as described in Chapter 4; impacts of construction and 28 
operations for the proposed new unit as described in Chapters 4 and 5; impacts of fuel cycle, 29 
transportation, radiological waste, and decommissioning as described in Chapter 6; and impacts 30 
of past, present, and reasonably foreseeable Federal, non-Federal, and private actions that 31 
could affect the same resources affected by the proposed action, as described in Table 7-1. 32 

Table 7-3 summarizes the cumulative impacts by resource area.  The cumulative impacts for 33 
the majority of resource areas would be SMALL, although there could be MODERATE and 34 
LARGE impacts for some resources, as presented below. 35 
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Cumulative land use impacts, including impacts associated with transmission line development, 1 
are anticipated to be SMALL primarily because few land use changes are anticipated from 2 
reasonably foreseeable projects, including building and operating Fermi 3, over the period of 3 
interest (i.e., approximately 2010–2060). 4 

Table 7-3.  Cumulative Impacts on Environmental Resources Including the  5 
Impacts of the Proposed Fermi 3 6 

Resource Category Impact Level 
Land Use SMALL 
Water Resources  
    Surface water use SMALL to MODERATE 
    Groundwater use SMALL 
    Surface water quality MODERATE 
    Groundwater quality SMALL 
Ecological Resources  
    Terrestrial and wetland resources MODERATE 
    Aquatic resources MODERATE 
Socioeconomics  
    Physical impacts SMALL 
    Demography SMALL beneficial 
    Economic Impacts on the Community 
         Economy 

 
SMALL to LARGE 

beneficial 
         Taxes 
 
    Infrastructure and Community Services Impacts 
        Traffic 
        Recreation 
        Housing  

SMALL to LARGE 
beneficial 

 
SMALL to MODERATE 

SMALL 
SMALL 

        Public services SMALL 
        Education SMALL 
Environmental Justice SMALL 
Historic and Cultural Resources MODERATE 
Air Quality SMALL to MODERATE 
Nonradiological Health SMALL 
Radiological Health SMALL 
Nonradioactive Waste SMALL 
Postulated Accidents SMALL 
Fuel Cycle (including radioactive waste), 
Transportation, and Decommissioning 

SMALL 

  7 



Cumulative Impacts 

October 2011 7-47 Draft NUREG-2105 

With projected climate change, the cumulative effects of past, present, and reasonably 1 
foreseeable future actions on the surface water quantity of Lake Erie would be SMALL to 2 
MODERATE, with MODERATE impacts possible under the highest predicted increases in air 3 
and water temperature.  The cumulative effects of past, present, and reasonably foreseeable 4 
future actions combined with the predicted impacts of climate change on the quality of surface 5 
water in Lake Erie would be MODERATE.  However, the incremental increases in water use 6 
and changes in water quality resulting from operation of Fermi 3 under projected climate change 7 
conditions should not be noticeable, and the incremental contribution of Fermi 3 would be 8 
SMALL.  Cumulative impacts on groundwater use and quality would be SMALL. 9 

Together with the impacts of past, present, and reasonably foreseeable future actions, the 10 
impacts on most terrestrial resources of building and operating Fermi 3 are expected to result in 11 
SMALL cumulative impacts.  Cumulative impacts on wetlands (especially forested wetlands) 12 
and the State-listed eastern fox snake could be MODERATE.  The incremental contribution from 13 
the Fermi 3 project would be substantial for all terrestrial and wetland resources.   14 

With projected climate change, the cumulative effects on aquatic resources are expected to be 15 
MODERATE.  However, the incremental contributions of Fermi 3 operations to effects on 16 
aquatic resources including recreational and commercially important species and Federally and 17 
State-listed species would be SMALL. 18 

For socioeconomics, cumulative impacts in most categories would be SMALL and adverse.  19 
However, there would be a MODERATE to LARGE and beneficial cumulative impact to the 20 
economy of Monroe County and LARGE impact to tax revenues in Monroe County, as well as a 21 
SMALL beneficial impact to the economy and tax revenues on the rest of the 50-mi region.  The 22 
entire 50-mi region would also experience a SMALL beneficial impact to demographics.  The 23 
incremental impact from NRC-authorized activities would be SMALL and beneficial for the 24 
economies and taxes throughout the 50-mi region, with the exception of Monroe County, where 25 
the incremental tax revenue impact and impact on the economy from the NRC-authorized 26 
activities would be MODERATE to LARGE and beneficial.  The review team also identified a 27 
short-term MODERATE and adverse impact associated with increased traffic on local roads 28 
near the Fermi site during construction and during periods of outages; during normal operations, 29 
the adverse impact on local roads would be SMALL.  The incremental contribution from NRC-30 
authorized activities on traffic would be MODERATE during construction and during periods of 31 
outages.  Cumulative impacts to other socioeconomic impact categories and environmental 32 
justice would be SMALL. 33 

The cumulative impacts on historic and cultural resources are expected to be MODERATE 34 
because NRC actions would result in the demolition, which would be mitigated, of one onsite 35 
property (Fermi 1) that has been recommended for the NRHP.  The incremental impacts 36 
associated with onsite NRC-authorized construction activities are the principal contributors to 37 
the MODERATE rating of cumulative impacts. 38 
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For air quality, the cumulative impacts would be MODERATE, primarily due to national and 1 
worldwide impacts of greenhouse gas emissions, but SMALL for criteria pollutants.  The 2 
incremental impacts from NRC-authorized activities would be SMALL because such impacts 3 
would be minimal. 4 

For radiological health nonradiological health, nonradioactive waste, postulated accidents, fuel 5 
cycle (including radioactive waste), transportation, and decommissioning, cumulative impacts 6 
are expected to be SMALL.   7 
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8.0  Need for Power 1 

Chapter 8 of the U.S. Nuclear Regulatory Commission’s (NRC) Environmental Standard Review 2 
Plan (ESRP) (NRC 2000), with additional clarification provided in NRC Staff Memorandum 3 
(NRC 2011), guides the NRC staff’s review and analysis of the need for power from a proposed 4 
nuclear power plant.  In addition to the ESRP guidance, the NRC addressed the need for power 5 
in a 2003 response to a petition for rulemaking (68 FR 55910).  In the 2003 response, the NRC 6 
reviewed whether or not need for power should be considered in NRC environmental impact 7 
statements (EISs) prepared in conjunction with applications that could result in construction of a 8 
new nuclear power plant.  The NRC (68 FR 55910) concluded that:  9 

The need for power must be addressed in connection with new power plant construction 10 
so that the NRC may weigh the likely benefits (e.g., electrical power) against the 11 
environmental impacts of constructing and operating a nuclear power reactor.  The 12 
Commission emphasizes, however, that such an assessment should not involve 13 
burdensome attempts to precisely identify future conditions.  Rather, it should be 14 
sufficient to reasonably characterize the costs and benefits associated with proposed 15 
licensing actions. 16 

While the NRC will perform a need for power analysis for a new nuclear power plant in its EIS, 17 
the NRC also stated in its response to the petition that (1) the NRC does not supplant the 18 
States, which have traditionally been responsible for assessing the need for power-generating 19 
facilities, for their economic feasibility and for regulating rates and services; and (2) the NRC 20 
has acknowledged the primacy of State regulatory decisions regarding future energy options 21 
(68 FR 55910).   22 

Detroit Edison Company (Detroit Edison), a wholly owned subsidiary of DTE Energy, has 23 
submitted a combined license (COL) application to the NRC for a new nuclear reactor, Enrico 24 
Fermi Unit 3 (Fermi 3), to be located at the existing Detroit Edison Enrico Fermi Atomic Power 25 
Plant (Fermi) site in Monroe County, Michigan.  The proposed nuclear reactor would use the 26 
GE-Hitachi Nuclear Energy Economic Simplified Boiling Water Reactor (ESBWR) design that 27 
has a rated core thermal power of 4500 megawatts thermal (MW(t)) and a gross electrical 28 
output of approximately 1605 ± 50 megawatts electric (MW(e)).  Fermi 3 would operate as a 29 
regulated investor-owned electric utility connected to the electrical grid operated by 30 
ITCTransmission.  31 

In its Environmental Report (ER) (Detroit Edison 2011a), Detroit Edison identified the following 32 
purposes of the proposed reactor: 33 

• Generate at least 1535 ± 50 MW(e) of reliable electricity to address the forecasted energy 34 
and capacity needs of Detroit Edison customers.  35 
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• Provide new baseload generation capacity as early as 2021 to compensate for the expected 1 
retirement of existing, aging baseload generating units and the diminishing availability of 2 
baseload generation capacity in the Midwest Independent System Operator (MISO) service 3 
area. 4 

• Provide price stability by minimizing the importation of power into the Detroit Edison service 5 
area.  6 

• Establish baseload generation technology that is less subject to price fluctuations resulting 7 
from either fuel or regulatory drivers, provides fuel diversity, and reduces reliance on fossil 8 
fuels and their resulting environmental impacts. 9 

Section 8.1 describes the Detroit Edison service area as well as the broader power generation 10 
and transmission system in which Detroit Edison participates.  Section 8.1 also introduces and 11 
describes the Michigan Public Service Commission’s (MPSC) 21st Century Energy Plan 12 
(hereafter, the MPSC Plan) (MPSC 2007), the first comprehensive statewide electricity planning 13 
initiative completed in Michigan and the basis for the review team’s independent need for power 14 
analysis.  Section 8.2 describes the factors that could influence changes in the demand for 15 
power over the licensing period for Fermi 3 that were addressed in the MPSC Plan.  Section 8.3 16 
discusses existing and potential sources of electricity supply in the Detroit Edison service area.  17 
Section 8.4 presents the review team’s projected supply and demand estimates for the Detroit 18 
Edison service area, along with the review team’s conclusions regarding the need for power. 19 

8.1 Power Systems and Power Planning in Michigan 20 

Deregulation of the electricity markets has had a significant impact on how projected power 21 
needs are met.  Because of the deregulation of bulk sales markets for electricity, the advent of 22 
independent power producers, and the increased use of purchases and exchanges of electricity 23 
among utilities, the demand for electricity by ultimate consumers and wholesale customers 24 
within a utility’s service area is increasingly not being met by the utility’s own generating 25 
resources.  Greater degrees of collaboration among transmission balancing authorities to more 26 
efficiently accommodate renewable energy sources and plans for long-distance transfers of 27 
renewable energy-generated power to distant load centers have served to further expand the 28 
geographic area from which generation resources might be routinely drawn to meet demand.  29 
Trading of electricity is further facilitated by the Federal Energy Regulatory Commission’s final 30 
rule requiring all public utilities that own, control, or operate facilities used for transmitting 31 
electricity in interstate commerce to file open access nondiscriminatory transmission tariffs that 32 
contain minimum terms and conditions on nondiscriminatory service.  It is therefore incumbent 33 
on the review team to ensure that impacts from all of these issues are properly incorporated into 34 
its need for power analysis. 35 
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8.1.1 National and Michigan Electricity Generation and Consumption 1 

Electricity generation in the United Stated in 2008 was 4119 million megawatt hours (MWh), a 2 
0.9 percent decrease from the 2007 total of 4157 million MWh, using a variety of generating 3 
technologies:  coal (48.2 percent), natural gas (21.4 percent), nuclear (19.6 percent), 4 
hydroelectric (6.0 percent), non-hydro renewables (3.1 percent), petroleum (1.1 percent), other 5 
gases (0.3 percent), and other sources (0.3 percent) (DOE/EIA 2010a).  Electric utility plants 6 
accounted for 2475.5 million MWh (60.1 percent of the MWh produced), with combined heat 7 
and power (CHP) plants accounting for the remaining 1643.5 million MWh (39.9 percent). 8 

Michigan’s 2008 net summer electricity generating capacity stood at 30,419 MW, 21,885 MW of 9 
which were represented by electric utilities and 8534 MW provided by independent power 10 
producers and CHP facilities.  In 2008, Michigan’s electric utilities generated 94,503,953 MWh 11 
of electricity (down 2.4 percent from 96,785,842 MWh in 2007) of the statewide total production 12 
of 114,989,806 MWh (down 3.6 percent from the 2007 statewide total of 119,309,936 MWh) 13 
(EERE 2009; DOE/EIA 2010b).  14 

8.1.2 The Detroit Edison Power System 15 

The Detroit Edison power system is managed and/or overseen by four separate entities, each 16 
responsible for a different but integrated aspect of the generation, transmission, and distribution 17 
of electricity.  The four entities, described below in greater detail are Detroit Edison (DTE 18 
Energy), ITCTransmission, MISO and PJM Interconnection (MISO/PJM), and North American 19 
Electric Reliability Council’s (NERC’s) ReliabilityFirst Corporation (RFC). 20 

Detroit Edison 21 

Detroit Edison was founded in 1903.  It is a wholly owned subsidiary of DTE Energy, a 22 
diversified energy company incorporated in 1995 and involved in the development and 23 
management of energy-related businesses and services nationwide.  Detroit Edison and the 24 
Michigan Consolidated Gas Company (MichCon), a natural gas utility serving 2.1 million 25 
customers in lower Michigan, are DTE Energy’s two largest operating subsidiaries.  Beside 26 
electricity production, other energy-related activities of DTE Energy include the ownership and 27 
management of natural gas storage facilities and pipelines, coal marketing and transporting, 28 
conventional and unconventional natural gas resource recovery, and energy trading.(a)  The 29 
MichCon and Detroit Edison service areas are shown in Figure 8-1.  30 

                                                 
(a) Additional details regarding the activities of DTE Energy subsidiaries are available from its corporate 

Web site:  http://www.dteenergy.com/residentialCustomers/productsPrograms/. 
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 1 

Figure 8-1.  DTE Energy’s MichCon and Detroit Edison Service Areas (DTE Energy 2008a)  2 

Detroit Edison generates, transmits, and distributes electricity to 2.2 million customers 3 
throughout an 11-county area (a) in southeastern Michigan, an area of approximately 7600 mi2 4 
(DTE Energy 2008a; Detroit Edison 2010).   5 

Detroit Edison is the largest electric utility in Michigan and the tenth largest in the country 6 
(DTE Energy 2008b).  The electricity generating stations owned and operated by Detroit Edison 7 
have an overall generating capacity of 11,518 MW (DTE Energy 2008a).  Detroit Edison 8 
operates nine baseload generating plants, including Fermi 2, and is co-owner of a pumped-9 
storage hydroelectric facility in Ludington, Michigan.  In 2008, Detroit Edison operated four of 10 
the State’s top ten electric generating facilities (based on net summer capacity):  three coal-fired 11 

                                                 
(a) Counties comprising Detroit Edison’s service area include:  Huron, Lenawee, Macomb, Monroe, 

Oakland, Sanilac, Tuscola, Lapeer, St. Clair, Washtenaw, and Wayne. 
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plants – Monroe (3129 MW), Belle River (1509 MW), St. Clair (1393 MW) – and Fermi 2 1 
(1173 MW) (DOE/EIA 2010b). 2 

Reliability of power is ensured, in part, by the mix of fuels in the Detroit Edison generating 3 
portfolio:  coal, natural gas, nuclear, pumped-storage hydroelectricity, and renewable energy 4 
sources.  Historically, coal has accounted for 80 to 85 percent of Detroit Edison’s electricity 5 
generation with Fermi 2 accounting for the majority of the remainder of Detroit Edison’s 6 
generating capacity.  Of the total 11,518 MW of Detroit Edison’s electricity generating capacity, 7 
78.8 percent is provided by coal, 16.9 percent by nuclear, 2.3 percent by natural gas, 8 
0.8 percent by oil, 0.1 percent by hydroelectric, and 1 percent by renewable sources (biomass 9 
0.6 percent and solid waste incineration 0.4 percent) (DTE Energy 2008a).  The promulgation of 10 
a State Renewable Portfolio Standard (RPS), as well as increasingly rigorous environmental 11 
regulations on fossil fuel-fired power generation(a) (including possible future regulations requiring 12 
the capture and sequestration of greenhouse gases, especially carbon dioxide) are likely to 13 
affect major changes in DTE’s power portfolio going forward.   14 

Detroit Edison testimony in Rate Case No. U-15244 provided highlights of Detroit Edison’s 15 
Integrated Resource Plan (IRP) process, pointing out its similarities to the MPSC Plan, including 16 
use of the same planning model (MPSC 2008).  The testimony also noted that the process by 17 
which MPSC would grant a Certificate of Need would require submission of an IRP at the time 18 
the regulated utility applied to the MPSC for certification and that Detroit Edison intended to 19 
follow that process.(b)  However, Detroit Edison has not yet submitted an application to the 20 
MPSC for a Certificate of Need for Fermi 3.  Fermi 3 would add approximately 1535 MW(e) of 21 
generating capacity to the Detroit Edison portfolio, should it become operational on schedule in 22 
2020. 23 

ITCTransmission 24 

Power generated by Fermi 3 would be delivered to the high-voltage transmission system 25 
operated by ITCTransmission through three redundant 345-kV lines (Fermi-Milan 1, 26 
Fermi-Milan 2, and Fermi-Milan 3).  The point of connection would be ITCTransmission’s Milan 27 

                                                 
(a)  See Sections 9.2.2.2 and 9.2.2.3 for a detailed discussion of environmental regulations applicable to 

coal-fired and natural gas-fired power plants, respectively.  
(b) The process for obtaining a Certificate of Need that was described in the MPSC Plan has since 

become law.  (See Michigan Compiled Laws Section 460.6s at http://www.legislature.mi.gov/ 
(S(fg1zf0u0fjp3uhv3vgxub1m1))/mileg.aspx?page=getobject&objectname=mcl-460-6s&query= 
on&highlight=certificate%20AND%20of%20AND%20need).  A Certificate of Need must now be 
obtained for energy-related capital projects costing $500 million or more, including construction of 
new electricity generating facilities, upgrades, or acquisition of existing facilities, investments in new 
generating assets, or execution of long-term power purchasing agreements.  The Certificate would 
provide authority for cost recoveries. 
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substation, approximately 29.3 mi west-northwest of the Fermi site (Detroit Edison 2010).  1 
Power would be distributed to customers by the interconnected transmission networks operated 2 
by ITCTransmission and the Michigan Electric Transmission Company (METC), both of which 3 
are owned by ITC Holdings Corporation and which together are responsible for the majority of 4 
electric power distribution throughout southeastern Michigan, including the entirety of the 5 
traditional Detroit Edison service area.  The ITCTransmission service area coincides with the 6 
Detroit Edison service area, covering 7600 mi2 and including the metropolitan areas of Detroit 7 
and Ann Arbor (ITC 2010a).  METC’s service area covers 18,800 mi2 and consists of more than 8 
5400 mi of high-voltage transmission lines (ITC 2010b).  The ITCTransmission and METC 9 
service areas are displayed in Figures 8-2 and 8-3, respectively. 10 

MISO/PJM 11 

In December 2000, ITCTransmission joined MISO.  MISO is responsible for the reliability of the 12 
nearly 94,000 mi of interconnected high-voltage electric transmission grids in 15 States and the 13 
Canadian Province of Manitoba.  MISO has partnered with PJM to develop and operate a 14 
wholesale market of high-voltage electric transmission that extends to 23 States, the District of 15 
Columbia, and Manitoba.  The MISO and PJM service areas are displayed in Figure 8-4.  16 
Finally, the MISO and PJM service areas are part of the RFC,(a) one of eight Regional Reliability 17 
Entities that comprise NERC (NERC 2008).  The geographic area of RFC is displayed in 18 
Figure 8-5.  The eight NERC regional entities are shown in Figure 8-6.  19 

NERC/RFC 20 

NERC is required by the Federal Power Act of 2005 (16 USC 791a et seq.) to conduct annual 21 
reliability assessments.  One such Long-Term Reliability Assessment (LTRA) report (including 22 
the RFC self-assessment report contained within the system-wide NERC assessment) was 23 
published by NERC in October 2008 (NERC 2008) and covered the period 2008–2017.(b)  24 
NERC relies upon reports created by its component regional entities for its annual reliability 25 
assessments. 26 

8.1.3 Electricity Planning in Michigan 27 

This section discusses the electricity planning initiatives that have been completed for Michigan 28 
and the manner in which the review team relied on those initiatives for its need for power 29 
analysis.  30 

                                                 
(a) Additional details on RFC are available on the RFC Web site at http://www.rfirst.org.  
(b) Although more recent LTRAs have since been published, the review team has elected to refer to this 

2008 version as the most appropriate analysis for use as independent corroboration of other need for 
power reports addressed in this analysis. 
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 1 

Figure 8-2.  ITCTransmission Service Area (Detroit Edison 2011a) 2 

8.1.3.1  The MPSC Plan 3 

The need for power analysis provided by Detroit Edison in the ER was derived from the MPSC 4 
Plan (MPSC 2007).  The MPSC Plan, the first comprehensive statewide electricity planning 5 
initiative completed in the State of Michigan, was developed in response to Executive Directive 6 
No. 2006-02 (Granholm 2006).  The MPSC Plan has a geographic scope of the entire State and 7 
a planning horizon through 2025, well beyond the planned startup of Fermi 3.   8 

To produce the MPSC Plan, various workgroups were assembled, each with an assignment to 9 
address different aspects of energy planning.  Among the various workgroups, the Capacity 10 
Need Forum (CNF) Update Workgroup was most directly responsible for a determination of the 11 
need for power; consequently, its methodologies and results became the focus of the review 12 
team’s assessment of the Plan.  MPSC Plan projections were compiled for three regions of the 13 
State of Michigan – Southeast Michigan (the area served by ITC), the balance of the Lower 14 
Peninsula (primarily served by the Michigan Joint Zone), and the Upper Peninsula (served by 15 
American Transmission Company) – and then aggregated into the MPSC Plan.  Because 16 
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 1 

Figure 8-3.  METC Service Area (Detroit Edison 2011a) 2 

Detroit Edison represents approximately 99 percent of generation capacity in the Plan’s 3 
Southeast Michigan Planning Area,(a) the review team determined the MPSC Plan’s “Southeast 4 
Michigan” was sufficiently close in service area and customer base to the Detroit Edison service 5 
area that it could serve as representative of the Detroit Edison service area for this need for 6 
power assessment.  Therefore, the review team uses the MPSC Plan’s analysis and results for 7 
the Southeast Michigan Planning Area as the basis for its independent need for power 8 
assessment.  9 

Because the MPSC Plan was intended to serve as the primary and official long-term electricity 10 
planning document for Michigan, and because of its appropriate geographic reach and planning 11 

12 

                                                 
(a) The City of Wyandotte, the City of Detroit, and the Lansing Board of Water and Light comprise the 

remainder of generating capacity in the Southeast Michigan Planning Area.  See Section 5.5, MPSC 
Plan, Appendix Volume II, Workgroup Reports (MPSC 2007). 
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 1 

Figure 8-4.  MISO (dark gray) and PJM (light gray) Service Territories (Detroit Edison 2011a) 2 

horizon, the review team concluded that the results of that planning initiative could be accepted 3 
as a sufficient determination of the need for power in the Detroit Edison service area, provided 4 
the methodologies used in its development satisfied the ESRP acceptance criteria – that the 5 
MPSC Plan was systematic, comprehensive, subject to confirmation, and responsive to 6 
forecasting uncertainties.  To confirm the adequacy of the MPSC Plan against these criteria, the 7 
review team reviewed the plan’s data processing procedures and the methodologies employed 8 
by the CNF Update Working Group.  These details had been provided in appendices contained 9 
in Volume II of the MPSC Plan (MPSC 2007).  A summary of the salient points of the review 10 
team’s assessment of the relevant appendices is provided below. 11 

Data used as inputs to the planning process were provided by the Michigan utilities whose 12 
representatives also comprised the members of the Plan’s various working groups.  Strategist, a 13 
proprietary computer software program developed by NewEnergy Associates, LLC, was used in 14 
data processing.  The program consists of five application modules:  Load Forecasting 15 
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 1 

Figure 8-5.  ReliabilityFirst Corporation Boundaries (Detroit Edison 2011a) 2 

Adjustment (LFA), Generation and Fuel (GAF), PROVIEW, Capital Expenditure and Recovery, 3 
and Financial Reporting and Analysis.  The CNF Update Working Group was responsible for 4 
updating the results of the 2005 CNF study, which had been independently produced in five 5 
planning areas, in the following respects:  6 

• Confirm the inventory of generating plants currently operational in Michigan, including a 7 
review of investment and operating costs, performance, and emission profiles of central 8 
station generation technologies, and assess planning review requirements and siting issues, 9 
especially those relating to necessary air permits. 10 

• Review the transmission analysis provided in the 2005 study to confirm the simultaneous, 11 
on-peak transmission capability and determine the capability availability for reliability support 12 
for the Lower Peninsula. 13 

• Assess electric reliability for all regions of Michigan. 14 

• Develop an updated 20-year electric sales and peak demand forecast for each of the three 15 
planning regions (Southeast Michigan, Upper Peninsula, and Balance of Lower Peninsula) 16 
for Michigan. 17 

• Expand the model system, providing fuel and emission cost forecasts for various scenarios 18 
and sensitivities.  19 
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 1 

Figure 8-6.  NERC Regions and Electricity Transmission Grid Interconnections 2 
(modified from NERC 2011) 3 

4 
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The ESRP establishes four acceptance criteria for a need for power analysis.  The analysis 1 
must be (1) systematic, (2) comprehensive, (3) subject to confirmation, and (4) responsive to 2 
forecasting uncertainties.  The review team’s evaluation of the MPSC Plan’s satisfaction of 3 
these criteria is as follows: 4 

Systematic:  The architecture and operation of the Strategist computer program used to 5 
support development of the MPSC Plan ensure a systematic approach to data analysis.  The 6 
GAF module uses probabilistic methods to simulate power system operation on an hourly basis, 7 
providing production costs and reliability estimates that are essential elements to utility supply 8 
and demand planning while providing the user with the flexibility to establish dispatch queue 9 
priorities on either a seasonal or annual basis.  System load data developed by the GAF module 10 
is provided as input to the LFA module, which provides the user with additional flexibility in 11 
dispatching power, allowing non-thermal resources such as pumped storage to be dispatched 12 
before thermal resources, with imported power dispatched only after in-State resources and 13 
then only through a marginal cost-based algorithm to minimize costs.  Further, the LFA module 14 
algorithm dispatches stored energy from the highest cost hour down for generation and pumps 15 
water to storage from the lowest cost hour up, thus reducing demands on other technologies at 16 
high-cost hours and increasing the load met by those other technologies at low cost hours.  The 17 
LFA module also provides the user with an option of using the capacity of storage to ensure 18 
system reliability as well as for more typical economic reasons.  The probabilistic methods 19 
employed by the Strategist software duplicate widely used production costing procedures, 20 
mimicking the typical decision-making procedures of a transmission system operator, ensuring 21 
not only the most economical dispatch of power but also that system reliability indices such as 22 
loss-of-load hours, expected emergency power, and spinning reserve margins are also satisfied.  23 
The user is also provided the flexibility to hold reliability indices constant, allowing capacity 24 
benefits that would accrue from Demand Side Management (DSM) programs to be separately 25 
calculated.  Additional, more detailed evaluations of the impacts of DSM strategies are 26 
introduced through the operation of the PROVIEW module, which develops a least-cost 27 
balanced demand and supply plan for a utility system under user-prescribed sets of constraints 28 
and assumptions.  The review team concludes that the data analysis methodologies contained 29 
in the Strategist software program are systematic, incorporating all aspects of utility planning 30 
and thus duplicating real-world decision-making procedures while providing the user with the 31 
flexibility to alter default settings to evaluate the impacts of various strategies on the Michigan 32 
power system. 33 

Comprehensive:  The CNF Update Working Group addressed all aspects of electric utility 34 
planning and strategy development, considering the existing central station generation portfolio, 35 
existing technologies, and likely future technologies such as conversion of existing coal-fired 36 
power plants to integrated gasification combined cycle or pulverized coal plants producing ultra-37 
supercritical steam.  The analysis extended into evaluations of the potential for increased 38 
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efficiencies with incorporation of newer technologies as well as the costs and logistical issues 1 
associated with adoption of those new technologies.  The Working Group also considered 2 
whether existing support infrastructures could support significant changes to the complexion of 3 
the State’s central station generators, evaluating, for example, whether the existing natural gas 4 
pipeline infrastructure would support major shifts to natural gas combined cycle generation or 5 
whether the existing transmission system would respond to dramatic changes in central station 6 
generation or power imports without sacrificing reliability.  Existing agreements and constraints 7 
that could change the effective on-peak transfer capacity of the Michigan transmission system 8 
were also considered.  The review team concludes that the CNF Update Working Group’s 9 
approach to meeting its responsibilities was comprehensive, addressing all major aspects of 10 
utility planning and strategy development. 11 

Subject to Confirmation:  Data used to develop the initial 2005 CNF report as well as the more 12 
recent data used by the CNF Update Working Group are subject to independent confirmation by 13 
MISO in development of statutorily prescribed annual electric system reliability assessments.  14 
Importantly, MISO’s independent confirmation is for reliability purposes alone and provides no 15 
insight into the manner in which generation sources can be used to meet system reliability 16 
demands, which is the primary focus of the MPSC Plan.  Nevertheless, the MISO reliability 17 
assessment still serves as an independent confirmation of the production data that are the basis 18 
for the analyses that support MPSC Plan conclusions and recommendations.  Reliability 19 
modeling is performed to determine whether existing generation, together with electric 20 
transmission transfer capability and available external support, can reliably meet projected 21 
hourly peak load.  The MISO staff used the MARELLI computer model to independently 22 
evaluate production data and estimate future generating reliability throughout the RFC region, 23 
which includes all of Michigan.  The results of the most recent MISO analysis were incorporated 24 
into the NERC 2008 Long-Term Reliability Assessment (NERC 2008) that was discussed in 25 
Section 8.1.2 above.  The MISO procedures were also determined by the review team to satisfy 26 
ESRP acceptance criteria.  The review team concludes, therefore, that the annual, independent 27 
analysis of reliability performed by MISO and using the same production data as were used in 28 
the MPSC Plan constitutes an independent confirmation of the conclusions of the CNF Update 29 
Working Group and thus satisfies the ESRP criterion.  30 

Responsive to Forecasting Uncertainties:  The Strategist computer program used by the 31 
CNF Update Working Group has sufficient sophistication and flexibility to accommodate a 32 
variety of electric system planning scenarios.  The CNF Update Working Group was responsible 33 
for updating the 20-year electric sales and peak demand forecast for Michigan provided in the 34 
initial CNF report, which at the time of the Workgroup’s deliberations was less than 3 years old.  35 
With adoption of the MARELLI default value of one day’s Loss-of-Load Probability (LOLP) every 36 
10 years as an acceptable risk target to system reliability, the CNF Update Working Group 37 
acknowledged that Michigan’s reliability forecasting was significantly affected by forecasting 38 
uncertainties, including changing conditions in external markets that are interconnected with the 39 
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Michigan electricity system and economic conditions in local markets served by Detroit Edison.  1 
Approximately 99 percent of the Southeast Michigan forecast that was used by the CNF Update 2 
Working Group relied on Detroit Edison’s electricity projections, which are based on 3 
econometric and end-use modeling techniques and which reflected a then-current weaker 4 
economic outlook, increased conservation, and efficiency improvements over what was 5 
provided as the forecasting basis in the earlier CNF report.  Because the CNF Update Working 6 
Group was directed to update the relatively recent CNF forecasts and because the Detroit 7 
Edison forecast reflected existing as well as projected local economic conditions, the review 8 
team concludes that the methodologies employed by the CNF Update Working Group were 9 
sensitive to forecasting uncertainties and that its conclusions and recommendations were based 10 
on appropriate incorporation of existing economic and market conditions.  Sensitivity analyses 11 
for the LOLP risk target performed against the assumptions defining Base Case, High Load, 12 
Low Load, Expanded Transmission, and Low Imports were viewed by the review team as 13 
demonstration of the MPSC Plan’s sensitivity to forecasting uncertainties. 14 

8.2 Power Demand 15 

This section discusses the historic and projected demand for electricity as described by the 16 
MPSC Plan.  Detroit Edison identified the projected start of operations for Fermi 3 as “no earlier 17 
than 2021.”  Because the MPSC Plan projects supply and demand data to 2025, the review 18 
team determined that use of the 2025 projections was consistent with ESRP guidance to extend 19 
its need for power analysis “through the 3rd year of commercial operation of all proposed units” 20 
(NRC 2000).  Section 8.2.1 discusses key factors that influence projected demand for electricity.  21 
Section 8.2.2 provides an overview of the projected peak summer demand for electricity in the 22 
Detroit Edison service area. 23 

8.2.1 Factors Considered in Projecting Growth in Demand  24 

The MPSC Plan included projections for demographics of the industrial, residential, and 25 
commercial electricity customer sectors and projected industrial activity levels (especially in auto 26 
and truck manufacturing, steel production, and other related industries) and major factors that 27 
resulted in forecasting uncertainties (e.g., weather and business cycles of major industrial 28 
users).  Finally, energy efficiency and energy conservation can have significant impact on the 29 
growth in electricity demand.  Additional details of how energy efficiency and energy 30 
conservation were considered in demand projects are provided below.   31 

Four categories of energy efficiency were examined in detail in the MPSC Plan:  (1) statewide 32 
energy efficiency programs, (2) electric utility load response programs, (3) commercial building 33 
energy efficiency code programs, and (4) State-specific energy efficiency standards for 34 
appliances.  The MPSC Plan predicted that a reduction in the growth of power demand by as 35 
much as 50 percent over a 10-year period would result from the implementation of a 36 
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comprehensive energy efficiency program and aggressive enforcement, resulting in statewide 1 
electric energy savings of between 6664 and 10,603 GWh (gigawatt hour) and reductions in 2 
peak electricity demand of between 876 and 1889 MW.  Independently developed estimates by 3 
Detroit Edison and Consumer’s Energy suggest that a 10-year load management programming 4 
effort could reduce peak electric demand by 569 MW and annual energy use by 35 GWh 5 
(Detroit Edison 2011b).  The MPSC Plan estimates promulgation and enforcement of energy 6 
efficient commercial building codes could result in statewide electric energy savings over that 7 
same period of 477 GWh.  The adoption of energy efficiency standards for certain electric 8 
appliances could result in additional significant savings.  Assuming that all appropriate policies 9 
and standards will be adopted and enforced, comparing the projected energy savings against 10 
even the more conservative estimate for growth of energy demand contained in the MPSC Plan 11 
shows the collective impacts of all such programs would slow, but not completely reverse, the 12 
long-term trend of increasing electric power demand. 13 

Table 8-1 displays the MPSC Plan’s projected energy efficiency demand savings from 2007 to 14 
2025 for the entire State of Michigan. Of the total 96,785,842 MWh of power generated by 15 
electric utilities in Michigan in 2008, Detroit Edison was responsible for 48,816,410 MWh, or 16 
approximately 50 percent of the total (DOE/EIA 2010b).  To translate MPSC’s projected energy 17 
efficiency savings in Table 8-1 to an appropriate level for the Detroit Edison service area, the 18 
review team made the simplifying assumption that Detroit Edison customers would contribute to 19 
the statewide DSM reductions in the same proportion as their contribution to the total power 20 
generated in the State of Michigan.  Therefore, the review team assumed Detroit Edison would 21 
be able to reduce its system-wide generating capacity by at least half of the amount shown in 22 
Table 8-1, or about 1400 MW by 2025.   23 

If pursued and successfully executed, energy efficiency and energy conservation programs 24 
would result in meaningful energy savings and reductions in electricity demand.  However, even 25 
if comprehensively structured and aggressively implemented and enforced, energy efficiency 26 
programs would have only a limited influence on the rate of growth of Michigan’s need for 27 
power.  Identification of potential savings does not necessarily guarantee demand response 28 
programs will be successfully implemented or that all eligible customers will participate fully; 29 
consequently, there is no guarantee that the identified potential amounts of demand reduction 30 
will actually materialize. 31 

The review team determined that the factors described above that were considered in 32 
developing forecasting uncertainties presented in the MPSC Plan and cited in Detroit Edison’s 33 
ER were consistent with NRC guidance, were systematically developed, gave adequate 34 
consideration to historic trends in energy consumption, and were sufficiently sensitive to an 35 
appropriate array of forecasting uncertainties. 36 
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Table 8-1.  Modeled Energy 1 
Efficiency Program 2 
Demand Savings 3 

Year 
Demand Savings 

(MW) 
2007 385 
2008 513 
2009 640 
2010 764 
2011 886 
2012 1069 
2013 1250 
2014 1429 
2015 1609 
2016 1787 
2017 1902 
2018 2016 
2019 2130 
2020 2243 
2021 2356 
2022 2468 
2023 2579 
2024 2690 
2025 2801 

Source:  MPSC Plan Appendix – Volume II 
(MSPC 2007) 

8.2.2 Independent Projections on Growth in Demand 4 

A comprehensive transmission planning exercise, MISO Transmission Expansion Plan (MTEP), 5 
was completed in November 2008 (MISO 2008).  Analyses performed in the context of that 6 
study were independent of the MPSC Plan, but nevertheless consistent with the MPSC Plan in 7 
their results.  MISO assessed power resource adequacy from both resource availability (based 8 
on minimum reserve margin requirements of 14.5 percent established by State authorities) and 9 
a confidence (or risk) level over the period 2008 through 2017 over various scenarios to 10 
determine the onset of reliability problems (a level of risk defined as a Loss of Load Expectation 11 
[LOLE] of greater than 1 day in 10 years), assuming a reserve margin of 14.5 percent.  Models 12 
were run for a Base Case (which assumes as much as 80 percent of capacities represented in 13 
the requested generator interconnection requests will come on-line) and for other factors 14 
deemed to have critical impacts on reserve margins.  The results as shown in Table 8-2 indicate 15 
that without new generating capacity, current resource levels would put the MISO area at risk 16 
for a load disruption by 2014, and that under scenarios that approximate reasonably expected  17 
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Table 8-2.  MISO Predicted Year of LOLE of One Day in 10 1 
Years 2 

Scenario 
Onset of LOLE of 
1 day in 10 years 

Base Case(a) 2014 
2-year delay for all projects in the queue 2014 
Increased retirements of baseload units 2013 
Increase in forced outage rates 2011 
Elimination of production tax credit for wind energy 2014 
No firm imports of power 2009 
Reduction in demand-side management 2012 
Source:  MISO 2008 
(a) The MISO Base Case assumes that 80 percent of interconnection requests 

currently on the queue for which an Interconnection Agreement has been 
signed will come on-line and that 20 percent of all other projects on the queue 
will ultimately come on-line. 

changes in the MISO system, exposure to such disruption could begin even sooner.  The 3 
2008 MISO planning exercise predicts immediate exposure to loss of load if no power were to 4 
be imported, as displayed in Table 8-2.   5 

8.2.3 Power Demand and Energy Requirements 6 

Statewide, the customer base for retail electricity sales in 2008 included 32.4 percent 7 
residential, 36.8 percent commercial, and 30.7 percent industrial (DOE/EIA 2010b).  The 8 
distribution of electricity sales between those three rate categories in the Detroit Edison service 9 
area over that same period was 32.6 percent residential, 39.8 percent commercial, and 10 
27.6 percent industrial (DOE/EIA 2010b).   11 

The review team notes that despite incorporation of the downward projections of demand 12 
provided by the State’s utilities, the MPCS Plan projected a modest growth in electricity demand 13 
in Southeast Michigan of 1.2 percent annually over the planning horizon represented in the Plan 14 
(2006 to 2025).  Table 8-3 shows the MPSC Plan’s forecasted growth in peak demand in the 15 
Southeast Michigan Planning Area over the period 2005–2025 for each of the planning 16 
scenarios addressed in the MPSC Plan:  Base Case, High Growth, and Low Growth. 17 

The MPSC Plan projects a statewide growth rate for electricity consumption of 1.3 percent over 18 
the period 2006 to 2025, from 112,183 GWh to 143,094 GWh, and a growth rate in electricity 19 
consumption in Southeast Michigan of 1.2 percent.  The MPSC Plan estimated a statewide 20 
summer peak demand of 23,756 MW in 2006 and 29,856 MW in 2025 (Base Case).  Of this 21 
amount, 12,427 MW and 15,595 MW of peak summer demand were projected for Southeast 22 
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Table 8-3.  Forecasted Annual Summer Non-Coincident 1 
Peak Electricity Demand (in MW) for the 2 
MPSC Southeast Michigan Planning Area 3 

Year Base Case High Growth Low Growth 
2005 12,209 12,331 12,087 
2006 12,427 12,676 12,178 
2007 12,579 12,957 12,202 
2008 12,682 13,190 12,175 
2009 12,666 13,300 12,033 
2010 12,806 13,574 12,038 
2011 12,955 13,861 12,048 
2012  13,144 14,196 12,092 
2013 13,287 14,483 12,091 
2014 13,442 14,786 12,098 
2015 13,598 14,958 12,238 
2016 13,728 15,101 12,355 
2017 13,865 15,252 12,479 
2018 14,031 15,434 12,628 
2019 14,190 15,609 12,771 
2020 14,414 15,856 12,973 
2021 14,643 16,107 13,178 
2022 14,875 16,362 13,387 
2023 15,111 16,622 13,600 
2024 15,351 16,886 13,816 
2025 15,595 17,154 14,035 

Source:  MPSC Plan, Appendix – Volume II, Workgroup 
Reports, Tables 10, 11, and 12 (MPSC 2007) 

Michigan in 2006 and 2025, respectively (MPSC 2007, Table 10, Appendix, Volume II, 4 
Workgroup Reports).  In confirmation of the reliability of the MPSC Plan for this need for power 5 
assessment, the review team determined the MSPC Plan’s projected growth rates are generally 6 
consistent with forecasts independently developed by MISO and incorporated into NERC’s 7 
LTRA report (NERC 2008). 8 

Table 8-4 displays the MPSC Plan’s projected 2025 demand for electricity at summer peak in 9 
the Southeast Michigan Planning Area, adjusted to account for energy efficiency measures that 10 
reduce overall demand and to include the reserve margin additional capacity necessary to 11 
maintain grid stability.  Based upon the MPSC Plan’s Base Case estimate and the assumptions 12 
discussed above, the review team identified a net peak summer demand in 2025 of 14,649 MW. 13 



  Need for Power 

October 2011 8-19 Draft NUREG-2105 

Table 8-4.  2025 Projected Summer Peak Demand in Southeast 1 
Michigan Planning Area (in MW) 2 

 Demand Component 2025 
A Peak Summer Demand(a) 15,595 
B (Less) Energy Efficiency Measures(b) 1400 
C Net Peak Summer Demand (A – B) 14,195 
D Reserve Margin (C × 0.145) 2058 
E Total Peak Summer Demand (C + D) 16,253 
(a)  Source:  MPSC 2007 (Base Case Scenario) 
(b)  Value calculated as 50 percent of 2025 demand savings (MPSC 2007, Plan 
Appendix – Volume II). 

8.3 Power Supply 3 

This section assesses the evaluation by Detroit Edison of the adequacy of its existing power 4 
generating capability against current and expected future power demands.  The fuel mix used in 5 
Michigan for electricity generation was outlined in Section 8.1.  Within Southeast Michigan, the 6 
technology mix used by investor-owned utilities (primarily Detroit Edison) includes steam 7 
turbines supported by nuclear, coal, natural gas, and oil combined cycle plants consisting of 8 
natural gas-fired combustion turbines and combustion turbines and run-of-the-river and 9 
pumped-storage hydroelectric turbines.  With a rated capacity of 1111 MW, the Fermi 2 nuclear 10 
reactor operated by Detroit Edison is the largest single generator among the 119 central station 11 
generating units operating within the region.  Table 8-5 displays the electricity generating 12 
capacity within the Detroit Edison service area and the rest of the Southeast Michigan Planning 13 
Area. 14 

Detroit Edison was the source for some of the data contained in the MPSC Plan regarding an 15 
inventory of existing generating capacity within the State (reported separately for each of the 16 
three major planning regions established in the MPSC Plan:  Southeast Michigan, Balance of 17 
Lower Peninsula, and Upper Peninsula).  The MPSC Plan lists central station power generating 18 
facilities in Southeast Michigan as consisting of:  32 natural gas-fired combustion turbines; 19 
26 oil-fired combustion turbines; 3 run-of-river hydroelectric plants; 34 steam turbines 20 
(supported by 8 landfill gas-fired, 21 coal-fired, 5 oil-fired, and 1 refuse-fired boilers); and 21 
1 nuclear plant (MPSC 2007).  Although some minor changes may have occurred to the 22 
operating conditions or capacities of the listed units since these tabulations were developed, the 23 
review team has determined that these data represent a sufficiently reliable inventory of existing 24 
power generating capacity as suggested by NRC’s ESRP guidance.   25 

As outlined in Section 8.1, Detroit Edison power enters the transmission grid operated by 26 
ITCTransmission, a member of MISO.  Detroit Edison continues to rely on the Generation 27 
Interconnection Request Queue maintained by MISO for a reliable and authoritative listing of 28 
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Table 8-5.  Electricity Generation Capacity in Southeast Michigan 1 
(2005 Data) 2 

Plant Type 

Summer 
Capacity 

(MW) 

Winter 
Capacity 

(MW) 
Number 
of Units 

Ownership:  Investor Owned Utility 
   Nuclear 1110 1125 1 
   Steam generator 8248 8275 26 
   Combined cycle/gas turbine 969 1188 31 
   Internal combustion 152 152 61 
   Subtotal 10,479 10,740 119 
    
Ownership:  Municipality/Cooperative/Public Authority 
   Steam generator 470 472 8 
   Combined cycle/gas turbine 25 30 1 
   Internal combustion 39 40 36 
   Subtotal 534 542 45 
    
Ownership:  Non-Utility 
   Steam generator 326 338 7 
   Combined cycle/gas turbine 1502 1515 23 
   Hydroelectric 5 6 5 
   Internal combustion 76 77 76 
   Subtotal 1909 1936 111 
    
Southeast Total 12,922 13,218 275 
Source:  MPSC Plan, Appendix Volume II, Workgroup Reports, Chapter 2, Capacity 
Need Forum Update Workgroup Resource Assessment, Table 1 (MPSC 2007). 

proposed new generating capacity.  As of January 29, 2010, there were 47 active generator 3 
interconnection requests in the MISO interconnection queue for new generation sources in 4 
Michigan, representing a potential infusion of 8776 MW of new generating capacity (maximum 5 
summer capacity)(a) (including Fermi 3).  A facility’s presence on the interconnection queue does 6 
not guarantee that it will ultimately begin operation.(b)  Consequently, only 4180 MW of new 7 

                                                 
(a) Data reported in the ER reflected the generator interconnection queue as of June 11, 2008.  At that 

time, there were 28 active interconnection requests totaling 7015 MW maximum summer capacity.  
The ER did not distinguish between in-service or proposed generating units on the queue.  The 
current MISO Generation Interconnection Request Queue can be viewed on the MISO Web site 
http://www.midwestiso.org/page/Generator%20Interconnection.  

(b) MISO reports that historically only 20 percent of the projects in the interconnection queue for which a 
signed Interconnection Agreement has been executed actually go into service (MISO 2008). 
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capacity has actually become available to date.  Future generation capacity must also account 1 
for power generated outside of Michigan and imported into the State.  Although as much as 2 
3000 MW of on-peak power transfer capability existed in 2009, firm reserves of 800 MW are in 3 
place for those likely sources of exported power from locations outside of Michigan.  4 
Consequently, reliable power import estimates used in forecasting performed in the MPSC Plan 5 
were limited to 2200 MW. 6 

A number of other factors related to wholesale electricity markets contribute to uncertainties with 7 
respect to available future retail power in the Detroit Edison service area.  Upgrades to the 8 
configurations and interconnections of ITCTransmission and METC transmission systems as 9 
well as various expansion projects under consideration can all dramatically change power 10 
import/export characteristics for the Detroit Edison service area.  Finally, future estimates of 11 
available power must consider announced and expected retirement schedules of baseload units 12 
within the Detroit Edison service area.  To anticipate retirements, the MPSC Plan assigned 13 
expected lifetimes to each type of baseload unit currently in operation:  65 years for coal, 14 
60 years for nuclear, 40 years for combined cycle plants, and 30 years for combustion turbines.  15 
The review team concurs in the reasonableness of these lifetime assumptions.  Twenty-nine 16 
fossil fuel units throughout the State are scheduled for retirement through 2024, representing a 17 
total generating capacity of 3755 MW.  Table 8-6 displays the MPSC Plan’s projected 18 
retirements for the State of Michigan from 2013 through 2024.  19 

In the MPSC Plan’s Southeast Michigan Planning Area, generating unit retirements are 20 
projected to total 2039 MW through 2024 (1877 MW from Detroit Edison, 93 MW from Lansing 21 
Board of Water and Light, 47 MW from the City of Detroit, and 22 MW from the City of 22 
Wyandotte).  All of the units projected to be retired in Table 8-7 are currently supplying power to 23 
customers in the same area that would be served by the 1535-MW(e) Fermi 3.  Introduction of 24 
Fermi 3 into the Detroit Edison power portfolio will potentially offset approximately 75 percent of 25 
the generation capacity represented by the projected unit retirements in Southeast Michigan 26 
and 82 percent of the generating capacity represented by retiring Detroit Edison-owned units.   27 

8.4 Summary of Need for Power  28 

The review team has examined the methodology employed in developing the short- and long-29 
term electric power needs discussed in the MPSC Plan and has verified that it is (1) systematic, 30 
(2) comprehensive, (3) subject to confirmation, and (4) responsive to forecasting uncertainty 31 
(NRC 2000).  The evaluation also confirmed that the planning effort represented in the MPSC 32 
Plan extended beyond supply-side projections for construction of conventional generation, 33 
transmission, and distribution systems to consider a full complement of both supply-side and 34 
demand-side projections and extended beyond conventional energy resources to examine the 35 
feasibility and potential role of renewable energy resources.  The review team also examined 36 
the scope of the MPSC Plan and has verified that it met the objectives of ensuring continued  37 
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Table 8-6.  Aggregate Unit 1 
Retirements in 2 
Michigan 3 

Year 
Modeled Capacity 

Retired (MW) 
2013 129 
2014 0 
2015 301 
2016 226 
2017 204 
2018 439 
2019 375 
2020 180 
2021 402 
2022 584 
2023 400 
2024 515 
Total 3755 

Source:  MPSC Plan Appendix – Volume II 
(MPSC 2007) 

 4 
Table 8-7.  Aggregate Retirements in Southeast Michigan 5 

Plant Name Owner Retire Year Capacity (MW) 
TRNTNCHN Detroit Edison 2015 210 
MSTERSKY 5  City of Detroit 2015 39 
CNNRSCRK Detroit Edison 2016 215 
STCLAIR 1 Detroit Edison 2018 153 
STCLAIR 2  Detroit Edison 2018 162 
STCLAIR 3  Detroit Edison 2019 171 
STCLAIR 4 Detroit Edison 2019 158 
ECKERT 1 Lansing BWL 2019 46 
RVRROUGE 1  Detroit Edison 2021 242 
RVRROUGE 2  Detroit Edison 2022 247 
WYNDTTWY 5  Wyandotte 2022 22 
RVRROUGE 3  Detroit Edison 2023 280 
ECKERT 2  Lansing BWL  2023 47 
MSTERSKY 6  City of Detroit  2023 47 
TOTAL 2039 
Source:  MPSC Plan Appendix – Volume II (MPSC 2007) 
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electricity reliability, controlling both short- and long-term costs, minimizing environmental 1 
impacts, and enhancing overall system security by decreasing reliance on imported energy 2 
resources and maximizing the use of locally available energy resources.  Finally, the review 3 
team assessed the MPSC Plan and its supporting data and determined that the MPSC Plan’s 4 
conclusions were reproducible and gave consideration to the influence of forecasting 5 
uncertainties to an appropriate extent.  6 

In summary, power from Fermi 3 would largely offset the projected loss of 2039 MW of 7 
generating capacity in the Southeast Michigan Planning Area due to unit retirements.  In 8 
addition to planned retirements, the MPSC Plan Base Case Scenario projected a growth in 9 
power demand throughout the State.  According to data presented in the MPSC Plan, in the 10 
Southeast Michigan Planning Area, the 2005 baseload capacity of 12,922 MW would need to 11 
increase by 3331 MW to meet the projected 2025 peak demand of 16,253 MW while still 12 
preserving adequate spinning reserve and system reliability.  Notwithstanding other changes to 13 
demand or supply, Fermi 3 would meet 46 percent of that required additional power capacity. 14 
Table 8-8 provides a summary of the need for power in Southeast Michigan in 2025.  15 

The review team concurs with the MPSC Plan conclusion that the State will continue to 16 
experience growth in power demand into the foreseeable future.  The review team also concurs 17 
with the MPSC Plan conclusion that new baseload capacity will be needed no later than 2015 to 18 
preserve adequate reserve margins, and that such needs exist irrespective of reductions in 19 
demand resulting from successful implementation of energy conservation programs or changes 20 
to power import/export conditions affecting the Detroit Edison service area.   21 

The review team concludes, therefore, that introduction of new generating capacity or importing 22 
power in an amount at least equivalent to that projected for Fermi 3 is minimally necessary to 23 
meet the current loads within the Detroit Edison service area.  The projected growth in power 24 
demand with time discussed above further emphasizes the need for new sources of power in 25 
the Detroit Edison service area.  26 
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