DTE Energy’

Detroit Edison

—

=

Fermi 3
Combined
License

Application

Part 3:
Environmental

Report

Revision 0

September 2008



Fermi 3
Combined License Application
Part 3: Environmental Report

Contents

Chapter 1 Introduction ... 11
1.1 The Proposed Project........ooooeeiiiiiii et e e e e eeees 1-1
1.1.1 Ownership and AppliCant............ooevviiiiiiiiiiiiiiieeeeeeeeeeeeeee e 1-2
1.1.2 71 (=3 ooz 1 (o] [ 1-2
1.1.3 Reactor Information ... 1-2
1.14 Cooling System Information...............eeveeeiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeee e 1-2
1.1.5 Transmission System Information .............cccccciviiiiiiiiiiiiiiii, 1-2
1.1.6 Proposed Action and Constraints ............cccccoeeeiiiii 1-3
1.1.7 Major Activity Start and Completion Dates ...........cccccceeiiiiiiiiieennnn. 1-3
1.1.8 Summary of Procedures in Conducting the Environmental Review .. 1-4
1.1.9 Special Circumstances Applicable to Review.................c.cccc. 1-4
1.1.10  REFEIENCES ... e e e 1-4
1.2  Status of Review, Approvals, and Consultations.............cccccvvvivevieviiiieeeeeeeenee. 1-5

1.2.1 Permitting Actions under the Federal Water Pollution Control Act
Sections 401 and 402...........uuiiiiiieee e 1-6

1.2.2 Compliance with the Federal Coastal Zone Management Act of

S U ERRRRR 1-7
1.2.3 RefErences ......oooovviviiiii . 1-7
Chapter 2 Environmental Description ... s 21
21 Station LOCatioN .......ooooii e 2-1
2.1.1 References ... 2-3
2 I - oo RSP SRRPR 2-10
2.2.1 The Site and VIiCiNity .........ccccuiviiiiiiiiiiiiiiiiiieeeeeeeve e 2-10
222 Transmission Corridors and Offsite Areas........cccccvvvvvveeviieiiieeieennnen. 2-20
223 THE REQION ..o 2-26
224 References ... 2-31
2.3 WAl . e 2-57
2.3.1 [ Y70 £o] [ Yo )V 2-57
2.3.2 Water USE.....coo i 2-93
2.3.3  Water QUAIILY .....eeeeeeiiiiee e 2-98
234 References ..., 2-112
P S oo ] [0 Y 2-320
2.4.1 Terrestrial ECOlOgY ....coiiiiiiiiiiciei e 2-320
i Revision 0

September 2008



Fermi 3
Combined License Application
Part 3: Environmental Report

Contents

24.2 YN [UF= 4o =oo] (o |V 2-341
243 REFEIENCES ... 2-358
ARSI To o1 (01T oto ] Lo g 1 o TN 2-435
251 DemOgraphy .........oooiiiiii e 2-435
252 Community CharacteristiCs..........ccoooiiiiiiiiiii e 2-440
2.5.3 Historic Properties ..o 2-463
254 Environmental Justice...........ccco 2-469
255 OISttt ettt e e e e e e e e e e e e e ns 2-473
256 References .......ooovvvviiiiii 2-475
P2 G B € T=To (oo PP PPPPPPRPPPP 2-636
2.6.1 B ICo] oo Te] =1 o] o 2SR 2-636
2.6.2 Y= 1ilo]x=T o] o)V 2-636
2.6.3 S0il aNd ROCK TYPES....evveiiiiiiiieieeeeeeeeeeeeeeeeeeeeeee ettt 2-636
26.4 Tectonics and SeiSMOIOGY .......cccuuviiiiiiiiiiiiee e 2-636
26.5 Geologic Environmental Impact...........ccccoevviiiiiiiiie 2-637
2.6.6 References ..., 2-638
2.7  Meteorology and Air QUAlILY ...........coeeiieiiiiiiiiiieee e 2-639
2.7.1 General Regional Climate..........ooevviiiiiiiiiiiiiiiieiieeeeeeeeeeee e, 2-639
27.2 Regional Air QUality ........ccuvviiiiieii e 2-645
2.7.3 Severe Weather Phenomena ... 2-648
274 Local Meteorology .........ccuuueiiiiiiiiiiie e 2-654
2.7.5 Topographical Description and Potential Modifications.................. 2-662
2.7.6 Atmospheric Dispersion Factors..........ccceevveviiiieiiiiciie e, 2-663
2.7.7 REFEIENCES ... 2-668
2.8 Related Federal Project ACHVItIeS ..........cccuuiiiiiiiiiiiiiiecc e 2-875

2.8.1 Federal Actions Related to Land Acquisitions or Use Affecting
Fermi 3 Project ... 2-875
282 Plant Siting and Cooling Water Source and Supply ............ccccnee. 2-875
2.8.3 Other Federal Actions Affecting Construction or Operation........... 2-876
284 Federal Agency Plans Influencing Need for Power Justification ... 2-876

2.8.5 Planned Federal Projects Contingent on Plant Construction

OF OPEratioN .. .. 2-876
2.8.6 REFEIENCES ... 2-876
Appendix 2A  Life Histories of Aquatic Speci€s .........cccvvvvvviiviiiiiiiiiiiieeee 2-877
ii Revision 0

September 2008



Fermi 3
Combined License Application
Part 3: Environmental Report

Contents
Appendix 2B Life Histories of Threatened and Endangered Species.................. 2-888
Chapter 3  Plant Description ... 31
3.1 External Appearance and Plant Layout...........cccceiiii e, 3-1
3.1.1 Existing Fermi Site Description..........cccccceevii 3-1
3.1.2 New Facility Arrangement............oooiiiiiiiiiiiiiee e 3-2
3.1.3 References ... 3-4
3.2  Reactor Power Conversion System ... 3-13
3.2.1 Reactor DescCriplion .........ccii i 3-13
3.2.2 Engineered Safety Features.............ccccoeee 3-13
3.2.3 Power Conversion SYStemMS.........coooiiiiiiiiiiiiieeee e 3-13
3.24 References .......ooovviiiiiiie 3-14
3.3 Plant Water USE ......ooiiiiiiiiiiieeeeeeeeeeeeeeeeee e 3-16
3.3.1 Water Consumption...........ooooiiiiiiiiii e 3-16
3.3.2 Water Treatment.........ooooiii e 3-18
3.3.3 RefErences ......ooovvvvviiiiii 3-19
3.4 COO0lING SYSIEIM ... 3-24
3.4.1 Description and Operational Modes ..............cccccc, 3-24
3.4.2 Component DeSCription ............uueevieiiiiiiiiiieiiiieeeeeeeeeeee e 3-27
3.4.3 REFEIENCES ... 3-29
3.5 Radioactive Waste Management SyStem ..........cccccoooiiiiiiiiiiiiiiniiiieeeeeee 3-37
3.5.1 Lo U] (ot I =T o = TP 3-37
3.5.2 Radioactive Waste Management Systems........................... . 3-38
3.5.3 REFEIENCES ... 3-40
3.6 Nonradioactive Waste SYStemS .........ccooiiiiiiiiiiiiiii e 3-41
3.6.1 Effluents Containing Chemicals or Biocides...........cccccooiiiiiiinnnnennn. 3-41
3.6.2 Sanitary System Effluents...........cccooi 3-42
3.6.3 Other Effluents..........oooiiiii e 3-43
3.6.4 REFEIENCES ... 3-45
3.7  Power TransmisSion SYSIEM ...........ciiiiiiiiiiiiiiiiiee e 3-52
3.7.1 Power Transmission System Configuration.............ccccccoiiiiiiiennnn. 3-52
3.7.2 Design Parameters ........ooceuiiiiiiiiiie 3-52
3.7.3 Construction Methods..........c..uveiiiiiii i 3-53
iii Revision 0

September 2008



Fermi 3
Combined License Application
Part 3: Environmental Report

Contents
3.74 Transmission LiNe NOISE ..........uuuueiiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeee e 3-53
3.7.5 REFEIENCES ... 3-54
3.8  Transportation of Radioactive Materials.............cccccco 3-55
3.8.1 Transportation of Unirradiated Fuel ..., 3-56
3.8.2 Transportation of Irradiated Fuel ... 3-58
3.8.3 Transportation of Radioactive Waste...........ccceeeevvvieiiiiiiieieiieeeeeeee, 3-59
3.8.4 (O70] o1 [0 151 o o [P 3-60
3.8.5 REFEIENCES ... 3-61
Chapter 4 Environmental Impacts of Construction ...........cccccoiiiiiiiiiciiciincscscccsnnnns 41
4.1 (= o Lo B W == [ 0T o T= Lo £ 4-3
411 The Site and ViICiNity .......cooooiiiiiiiee e 4-3
4.1.2 Transmission Corridors and Offsite Areas..........cvveeeiiiiiiiiiiieeenneen. 4-11
4.1.3 Historic Properties ..o 4-16
41.4 REFEIENCES ... 4-19
4.2 Water-Related IMPactS..........uuuuuiiiiiiiiiiiiiiiiiiiiiiiiieeeeieveeee e eeeeeeees 4-21
421 Hydrologic ARRErations..............cooviiiiiiiiiiiieiece e 4-21
422 Water-Use Impacts ... 4-29
423 REFEIENCES ... 4-32
4.3  Ecological Impacts of CONSIrUCHON ..........cuvviiiiiiiiiiiiiiiieieeeeeeeeeee e 4-38
4.3.1 Terrestrial ECOSYSIEMS ......ooiviiiii 4-38
43.2 Aquatic ECOSYSIEMS .......oiiiiiiiiiiie e 4-49
433 References ..o 4-55
V3 S To Tor o T=Yoo) a o) o o [ ol g ] o = Tod £ 4-66
4.4.1 Physical IMpactS..........uuoiiiiie e 4-66
4.4.2 Social and Economic IMpacts.............eveeeeveveiiiiiieiiieiieeeeeeeeeeeeeeeeeee 4-71
443 Environmental Justice Impacts.........ccccc 4-85
444 SUMIMATY et e e e e e e e e e eeas 4-87
445 REFEIENCES ... 4-88
4.5 Radiation Exposure to Construction WOrkers ............ccccovieiiiiiiiiiiiiiiieneeeeens 4-95
451 SItE LAYOUL....o i 4-95
452 Radiation SOUICES ......ccocvviiiiiiiiiiii e 4-95
453 Measured and Calculated Radiation Dose Rates............................ 4-96
iv Revision 0

September 2008



Fermi 3
Combined License Application
Part 3: Environmental Report

Contents

454 Construction Worker Dose Estimates.........cccccoecciiiieieiiiiiiciiieeee, 4-98
455 Summary and CONCIUSIONS...........eviiiiiiieiiiieeeieeeeee e 4-99
4.5.6 REFEIENCES ... 4-99
4.6  Measures and Controls to Limit Adverse Impacts During Construction ....... 4-110
4.6.1 REFEIENCES ...veeieieeeeee e 4-110
4.7  Cumulative Impacts of Construction..............ceuveveeiiiiiiiiiiiiiiiiiiiieiieeeeeeeeeeee 4-120
4.7.1 LanNd USE ...cooiiiiiiiiiiie 4-120
4.7.2 AIF QUANILY . 4-121
4.7.3 Hydrology, Water Use, and Water Quality...........cccccovviiiiinnnnnnnn. 4-122
4.7.4 ECOIOQY it 4-124

47.5 Socioeconomic, Environmental Justice, Historic and Cultural
RESOUIMCES. ...uuiiiiei ettt e e e e e e e 4-127
4.7.6 Non-Radiological Health...........ccccoeiii i, 4-128
4.7.7 Radiological IMpacts........ccccoooviiiieiiiici e 4-129
4.7.8 [070] o [o1 [0 11 o o [ PRSP 4-129
4.8 Summary of Construction and Pre-Construction Activities..............cccccccee... 4-129
Chapter 5 Environmental Impacts of Operation .........ccccccoiiiiiiiiiiiriincnnsss s 5-1
5.1 (=T oo Bl W =T 1 0T o F= T £ 5-1
5.1.1 The Site and ViCiNity .......cccoiiii e 5-2
51.2 Transmission Corridors and Offsite Areas.........cccccvveeeeiiiiiiiiiiiinennn. 5-5
51.3 HiStOric Properties ........ccoooe i 5-8
514 REFEIENCES ....eeiiiieeeee e e 5-9
5.2  Water-Related IMpactS........coooovviiiiiiiiiiii 5-10
5.2.1 Hydrologic Alterations and Plant Water Supply.............................. 5-10
5.2.2 Water-Use IMpactS........couuueeiiii e 5-13
5.2.3 REFEIENCES ... 5-17
5.3  Cooling System IMPaCES........cooiiiiiiiiiiiie e 5-19
5.3.1 INtake SYSIEM ... 5-19
5.3.2 Discharge System..........ooooviiiiiii 5-28
5.3.3 Heat-Discharge System........cccccoi 5-40
534 Impacts to Members of the Public ...........ccoooiiiiiiiiiii, 5-52
5.3.5 REFEIENCES ...eeeiiee e 5-56
v Revision 0

September 2008



Fermi 3
Combined License Application
Part 3: Environmental Report

Contents

5.4  Radiological Impacts of Normal Operation.........cccccccevvveviiiiiiiiiiiiiiiiiiniie 5-107
5.4.1 EXposure Pathways.........ccoooviiiiiieiiiicii e 5-107
5.4.2 Radiation Doses to Members of the Public (Individuals)............... 5-109

54.3 Impacts to Members of the Public (Individual and Collective
Dose to the Public and Comparison with Regulations).................. 5-110
544 Impacts to Biota Other than Members of the Public....................... 5-111
545 REFEIENCES ...uee e 5-112
5.5 Environmental Impacts of Waste............cevviiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeee e 5-123
5.5.1 Non-Radioactive Waste System Impacts ......................cceeeeeenn. 5-123
5.5.2 Mixed Waste IMpacts .........ccoovvivieiiiii e 5-127
55.3 CONCIUSIONS ... e e e eeeaaas 5-131
554 REFEIENCES ...ueeie e 5-131
5.6  Transmission System IMPaCLS ..........eeeviiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeee e 5-132
5.6.1 Terrestrial ECOSYStEMS ....covvvviicii e 5-132
5.6.2 Aquatic ECOSYSIEMS ..o 5-134
5.6.3 Impacts to Members of the Public ..., 5-135
5.6.4 REFEIENCES ...eeeieieeeee e 5-139
5.7  Uranium Fuel Cycle and Transportation Impacts..........c..ccccccccvvviniiinnn.. 5-140
5.7.1 Uranium Fuel Cycle Impacts.............ccccc, 5-140
5.7.2 Transportation of Radioactive Materials ...............cccccvvvvviviiiiinnnnnn, 5-147
5.7.3 REFEIENCES ...eeeiiieeeeee e 5-147
5.8  SocioeconomMiC IMPACES ..........euuiiiiiiiiiiiiiiiiiieiiie et eeees 5-153
5.8.1 Physical Impacts of Station Operation..............................l. 5-153
5.8.2 Social and Economic Impacts of Station Operation...................... 5-158
5.8.3 Environmental Justice Impacts........ccccooovvvviiiiiccii 5-164
5.8.4 SUMIMATY i a e e e e 5-165
5.8.5 REFEIENCES ...veeie e 5-166
5.9  DeCOMMISSIONING ...cceeiiiiiiiii e e e e e e e e e e e e e e e e e e enaerana s 5-174
5.91 Financial ASSUranCe ..., 5-174
5.9.2 Environmental Impact...........coooeiiei 5-174
5.9.3 REFEIENCES ...ueeiiieeeeeee e 5-176
510 Measures and Controls to Limit Adverse Impacts During Operation............ 5-177
5.10.1  REErENCES ..oeeiiiieeiee et 5-177
Vi Revision 0

September 2008



Fermi 3
Combined License Application
Part 3: Environmental Report

Contents
5.11  Cumulative Impacts Related to Station Operation ...................................L. 5-197
51411 LANA USE ...ttt 5-198
511.2  AIF QUAIRY .o 5-199
5.11.3  Water Use and Quality............ooocuumiiiiiiiiiiiiiiiiieeee e 5-200
5.11.4  ECOIOQY ...ttt 5-203
5.11.5 Environmental JUSHICE.......ccoiiii 5-208
5.11.6 Non-Radiological Health................coooiririiiii i, 5-209
5.11.7 Radiological Impacts of Normal Operation ...............ccccvvvvvvvinnnnnnns 5-209
5.11.8 Uranium Fuel Cycle and Fuel Transportation............ccccevvvvvveeeeee. 5-210
5.11.9  CONCIUSION ... e 5-211
51110 REFEIENCES ...uuii e 5-211
Chapter 6 Environmental Measurements and Monitoring Programs ............ccceceeuuneee 6-1
6.1 Thermal MONITOMING ......uiiiiiiii e 6-1
6.1.1 Pre-Application Monitoring............uuciii i 6-2
6.1.2 Pre-Operational Monitoring...........cccccovveieiii e, 6-3
6.1.3 Operational MONItOriNg .........cuviviieiiiiiiiieiieeeeeeeee e 6-3
6.1.4 RefErencCes ......ooovvvvveii . 6-4
6.2 Radiological MONITOIING ....ccciiiiiiiiiii e 6-5
6.2.1 INtrodUCHiON ... 6-5
6.2.2 Fermi 2 Radiological Environmental Monitoring Program ................. 6-5
6.2.3 CONCIUSION ..t e e e e e as 6-8
6.2.4 REfErencCes ......ooovvviviiii . 6-8
6.3  Hydrological MONItOrING ........cooiiiiiiiiiii e 6-23
6.3.1 Pre-Application Monitoring............uucceiiiiiiiieeien e 6-23
6.3.2 Construction MoNItOriNg...........uvvieiiiiiiiiiiiiiieeeeee e 6-25
6.3.3 Pre-Operational Monitoring..........ccccccovvieeiiii . 6-26
6.3.4 Operational MONItOriNG ........uuviiiiiieii e 6-26
6.3.5 References ... 6-27
6.4  Meteorological MONITOMING ......ccoviiiiiiiiiii e 6-29
6.4.1 Onsite Meteorological Measurement Program ...........ccccceeveeeeeennen. 6-29
6.4.2 Pre-Operational and Operational Program.............................ooe. 6-34
6.4.3 REfErencCes .....ooovvvviiiiiii 6-34
vii Revision 0

September 2008



Fermi 3
Combined License Application
Part 3: Environmental Report

Contents

(SIS =TeTe] (oY [o7=1 I 1V, o] g1 {o] [T [ 6-42
6.5.1 Terrestrial Ecology and Land Use ........cccovviiiiiiiiiiieiiiccen e 6-42

6.5.2 72X [UF= 4o e o] [ o |V 6-44

6.5.3 RefErencCes ......ooovvvvviiiii 6-46

6.6  Chemical MONItOMING........uiiiiiiiiiie e 6-47
6.6.1 Pre-Application Monitoring...........c.uceiiiiiiiii e 6-47

6.6.2 Construction MoNItOriNg...........uvvieviiiiiiiiieiiieeeieeeeeee e 6-49

6.6.3 Pre-Operational Monitoring...........cccccvvviviiiii, 6-50

6.6.4 Operational MONItOriNG ..........uviiiiiiiii e 6-50

6.6.5 References ..o 6-52

6.7  Summary of Monitoring Programs.........ccccccccviiiiiiiiii 6-59
6.7.1 Pre-Application Monitoring..........cuuuvciiiiiiiii e 6-59

6.7.2 Site Preparation and Construction Monitoring..........cccccvvvevvveieeeeen. 6-59

6.7.3 Pre-Operational Monitoring............ooocuiiieiiiieiiiieeee e 6-59

6.7.4 Operational MONItOriNG .......c.uuviiiiiiieiii e 6-60

6.7.5 References .......oovvviiiiiiie 6-60

Chapter 7 Environmental Impacts of Postulated Accidents Involving

Radioactive Materials ... 71

7.1 Design Basis ACCIAENTS ........ccoiiiiiiiiiii e 7-1
711 Selection of ACCIAENTES ... 7-1

7.1.2 Evaluation Methodology ........ccooveeiiiiiiiiieeeieecc e 7-2

71.3 SOUMCE TEIMMS ... e e e e e e e e eeeas 7-2

714 Radiological CONSEQUENCES .........ccuuiiiiiiiieeeeiiiee e 7-3

7.1.5 References ..o 7-3

7.2 Severe ACCIAENTS .....c.eeiiiiiiee et e e e e e e e e e e e e e e annes 7-10
7.21 (€] =1V =11 0 o e (o] [0 |V 7-10

7.2.2 Site Specific MethodoIlOgy .........eevvieiiiiiiiiiiieiieeeeeeeeeeeeeeeee e 7-12

7.2.3 Consequences to Population Groups............eeeeeeeeeeieeiieeeeeeeeeeeeeeeeen. 7-14

7.2.4 Comparison to U.S. NRC Safety Goals............cccvvmiiieiiiiiiiiiieennn, 7-16

7.25 (070 ] o 13 (113 o] o 1< 3PP 7-16

7.2.6 REFEIENCES ... 7-17

7.3  Severe Accident Mitigation Alternatives ............ccccoeeii 7-21
7.3.1 The SAMA ANnalysis ProCess.........ccouuiiiiiiiiiiiieieiiieeeeeee e 7-21

viii Revision 0

September 2008



Fermi 3
Combined License Application
Part 3: Environmental Report

Contents
7.3.2 The GE-Hitachi ESBWR SAMDA AnalysiS........ccccovcciiieiieeeeiiiinee, 7-22
7.3.3 Monetary Valuation of the Fermi 3 Base Case.....................oeeoe. 7-22
7.3.4 REFEIENCES ... 7-23
7.4  Transportation ACCIAeNntS........ooiiiiiiiiiiiiii 7-25
741 Transportation of Unirradiated Fuel ..., 7-25
7.4.2 Transportation of Spent FU€l ..............uveviiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeee 7-25
7.4.3 Transportation of Radioactive Waste...........ccceevevvviviieiiiiiiiiiieeeeeee, 7-27
7.4.4 (O70] g [o1 [0 151 o] =3RS 7-28
7.4.5 RefErencCes .....oooovvvvviiiiie 7-28
Chapter 8 Need FOr POWET ... snnnns 8-1
8.0.1 REFEIENCES ... 8-3
8.1  Description of POWEr SYStEM .......ovviiiiiiiiiiiiiiieeeeeeeeeeeeeee e 8-4
8.1.1 Project DesCripioN........cooiiiiiiie e 8-4
8.1.2 POWET SYSIEM.....oeiiiiiiiiie e 8-4
8.1.3 Service Area OVEIVIEW ...........uuieiiiiiiiiiiiiiieeeeeieeeeeeeeeeeeee e e eeeeeeeeeeeeeas 8-5
8.14 Regional Relationships ... 8-6
8.1.5 Michigan’s 21st Century Electric Energy Plan.................................... 8-7
8.1.6 REFEIENCES ... 8-10
S T oYY o =T o =1 o o SR 8-21
8.2.1 Power and Energy Requirements...........ccccccooiiiiiiiieiiniiiieeeeeen 8-21
8.2.2 Factors Affecting Growth of Demand........................... 8-25
8.2.3 REFEIENCES ... 8-29
8.3 POWET SUPPIY ettt e et e et e e e e e e e e e e e e e e e e e e e aaaaaaaaaaaaaaaaaas 8-45
8.3.1 Existing and Forecasted Generating Capacity ...........cccccccvvveeeeeenn. 8-45
8.3.2 Purchases and Sales............oooooiiiiiiiii 8-47
8.3.3 Potential Retirements ... 8-48
8.3.4 REFEIENCES ... 8-49
8.4  Assessment of Need FOr POWET.........coovviviiiiiiiiiiiiiieeeeeeeeeeeeeeeeee 8-67
8.4.1 Need for Baseload Capacity ..........coccuvviieiiiiiiiiiiiiiieieee e 8-67
8.4.2 Other Benefits of New Nuclear Capacity ............ccccceeeeiiiiiiiiieennenn. 8-72
8.4.3 Summary of Need for POWET ............uuvviiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeee e 8-74
8.4.4 REFEIENCES ... 8-75
iX Revision 0

September 2008



Fermi 3
Combined License Application
Part 3: Environmental Report

Contents
Chapter 9  Alternatives to the Proposed Action .........cccccociiiiiiiiiinccincccncnnncccnnnns 9-1
9.1 NO-ACHON AREINALIVE.......eiiiiiiiiiiiii et 9-1
9.2 Energy AREINAtIVES .........ooiiiiiiiiiiie e 9-3
9.2.1 Alternatives Not Requiring New Generating Capacity ....................... 9-4
9.2.2 Alternatives Requiring New Generating Capacity...........cccccceeeeinnnnns 9-7
9.2.3 Assessment of Competitive Alternative Energy Sources and

SYSTEIMS ...ttt e b e beeesbaeeereesaasraaareaseraaaaararrareeaaes 9-19
9.24 (O70] g [o1 [0 1< o o [P 9-31
9.25 REFEIENCES ... 9-33
9.3  Site SeleCtion PrOCESS .....cuuiiiiiiiiiiiiiieeeeeeeee e 9-49
9.3.1 The Site Selection Process and Objectives............ccccveeviiiiiniinnnen. 9-50
9.3.2 Selected Areas — Methodologies and Descriptions ..........cc.cc.......... 9-50
9.3.3 (O70] o [od [0 151 o o [P 9-63
9.34 REFEIENCES ... 9-63
9.4  Alternative Plant and Transmission SysStems ...........ooccciiiiiiiiiiiiiiiiiiieee e 9-94
9.4.1 Heat Dissipation SyStemsS..........ccooiiiiiiiiiiiiiii e 9-94
9.4.2 Circulating Water SyStems ...........uveviiiiiieiiiiiiieiieeeeeeeeee e 9-97
943 TransmisSioN SYSIEMS.........uuuuuiiiiii e 9-100
9.4.4 REFEIENCES ... 9-101
Appendix 9A Site ProfilesS...........uuueiiiiiiiiiii e 9-118
Chapter 10 Environmental Consequences of the Proposed Action ........cccccuuuueeenn 10-1
10.1 Unavoidable Adverse Environmental Impacts............ccccccooee . 10-1
10.1.1  Unavoidable Adverse Environmental Construction Impacts............ 10-1
10.1.2 Unavoidable Adverse Environmental Operational Impacts ............. 10-2
10.1.3  REFEIENCES ...t 10-2
10.2  Irreversible and Irretrievable Commitments of Resources ..........cccccceeeeee. 10-12
10.2.1  Irreversible Environmental Resource Commitments .................... 10-12
10.2.2 Irretrievable Commitments of Material Resources.............ccc......... 10-14
10.2.3  REFEIENCES ... 10-16

10.3  Relationship Between Short-Term Uses and Long-Term Productivity of
the Human Environment.... ... 10-20
10.3.1  Benefits of Construction and Operation...............cccoeeeeiieeeiin. 10-20
X Revision 0

September 2008



Fermi 3
Combined License Application
Part 3: Environmental Report

Contents

10.3.2 Construction of Fermi 3 and Long-Term Productivity .................... 10-21
10.3.3 Operation of Fermi 3 and Long-Term Productivity Impacts........... 10-21

10.3.4 Summary of Relationship between Short-Term Uses and
Long-Term Productivity of the Human Environment..................... 10-22
10.3.5  REFEIrENCES ....eeeiieiiiiee e 10-22
10.4  Benefit-Cost BalanCe..........cooooiiiiiiiiiieecc e 10-26
10.4.1  BeNEfitS oo 10-26
10.4.2  COSES..uiiiiiiiie et 10-28
10.4.3  SUMMAIY oo, 10-31
10.4.4  REFEIENCES ... 10-31
Xi Revision 0

September 2008




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue true
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 450
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for compliance with 10CFR1, Appendix A.  Created PDF documents can be opened with Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


