Northern Arizona Proposed Withdrawal Final Environmental Impact Statement

CONTENTS

| BT A ) G S T 1 (TSRS XVi
LSt OF TADIES ..ottt ettt ettt e b et bt et e bt s bt et e b eat et bt et e sbe et et e saeentens xviii
AcCronyms and ADDIEVIATIONS .......c.ecvviiiieiieiieiireeiteesteesteesteeseesresreesseeseesseesseessseessessseesseessessssesssesssessnes XXV
1. INTRODUCTION: PURPOSE OF AND NEED FOR ACTION 1-1
1.1 INTRODUCTION .. ..ottt ettt ettt ettt et e te st e e beeat e seeseensesseentensesseensesseeneenes 1-1
1.2 BACKGROUND ... .ottt ettt ettt et e te et e et e eae e seeseensesseeneensesseensesseennenes 1-3
1.3 PURPOSE OF AND NEED FOR ACTION ......ccoiiiiiiiiniirenieeieieeeeee ettt 1-5
1.3.1  PUIPOSE OF ACHION ...uviiiiiiiiiieiiie et eetee ettt e et ve e etae e s ae e s teeesebeessbeeessbeessseeensseennnes 1-5
1.3.2 Need fOr ACHOMN c.ueeueiiieiiieieiee ettt ettt st be st et s 1-5
1.4 ROLES, RESPONSIBILITIES, AND AUTHORITIES .......cccceoiiiieieieeeeeieeeeeeeee e 1-6
1.4.1 Bureau of Land Management ............ceccvereveeeieeniieniienieneeseesaeeseesreesseesseesssessseenseensens 1-6
1.4.2  COOPEratiNg AZEIICICS. . .ccuveerrerrereerteerterteaseeseeseesseesseesssesseeseesseesseesssesssesnsesssesnsees 1-7
Federal Cooperating AQENCICS......ccuecuievreerreerreerieeieeereereesseesseesseesseesssessessseesesssesssees 1-7
State of Arizona Cooperating AZENCIES .......c.ccvveevveereerierrerreereereesreesseeseesnessesneens 1-8
Tribal Governments as CoOperating AZENCIES ........cccvereeruerireerreerieesiieseeseeereeseeneeas 1-9
County Governments as Cooperating AZENCICS........c.vevveerreereereeeiveerveesreesseesseesnenens 1-10
G TN 114 o ) 1 S SRS 1-11
Federal Laws, Statutes, and Regulations............ccoecvevienienieniiieiieieeeeee e 1-12
State Laws and Regulations...........cccceveririeniiieniiniiieeeseeeesteesie e 1-21
1.4.4 Relationship to Existing Land Use Plans...........ccccccevvieiiiviiinieniienieee e 1-21
Bureau of Land Management Arizona Strip Field Office ROD/RMP ....................... 1-21
Kaibab National Forest Land and Resource Management Plan/ROD........................ 1-21
Tribal Plans and POLICIES .........eeieiirieieiieeiee e 1-22
County and Local PLans........cc.oeieiiiieriiieeie et 1-22
1.5 IDENTIFICATION OF ISSUES. ... .ottt et 1-23
S T B S {0111 S PRSPPI 1-23
1.5.2  ISSUES 01 ANALYSIS.cctiiitiiriieriiiiieeie ettt ettt ettt ettt e s e e teebeebe e s e sneeenes 1-24
1.5.3 Issues Eliminated from Detailed ANalySiS........ccccceveeiierieeniienienie e e e e eeieeseneens 1-28
1.5.4 Changes from Draft to Final...........cccccooiviiioiiiie et 1-29
Withdrawal Area Boundaries ............ceceiirieriniiieniniene e 1-30
AT QUALTIEY ..ttt ettt ettt et e et et e ae et enaeeseeneenes 1-30
Vegetation, Fish and Wildlife, and Special Status SPecies .........ccevvveviveveerveiveeneens 1-30
CUultural RESOUICES......c.uieuiiieiieiieie ittt s 1-31
Wilderness and Wilderness CharacteriStiCs.........oouererrienerieneninnienenienie e 1-31
201 (15 ) W USRS 1-31
SOCIAL CONAIIONS.....eeuveeieieitieieiee ettt ettt et s 1-31
ECONOMIICS ..ottt ettt st ettt s b et sbe e b 1-32
Reasonably Foreseeable Development Scenarios (Appendix B) ......cooeevveviienivennnnne. 1-34
2. PROPOSED ACTION AND ALTERNATIVES 2-1
2.1 INTRODUCTION ...ttt ettt et ettt e st st et e s beeneessesseenseeseeneenseeseeneenes 2-1
2.2  DEVELOPMENT OF ALTERNATIVES......coooooeieieieeresee e 2-1

2.3  ALTERNATIVES CONSIDERED BUT ELIMINATED FROM DETAILED
AN ALY SIS ettt ettt ettt et et e s bt et e bt es e et e e ae et e aeenteteeneententeeneenens 2-4
2.3.1  Change in Duration of Withdrawal...........cccceoiriiiininiiniiieeceeeeee 2-4
2.3.2  Withdraw Only Lands with Low Mineral Potential .............ccccooeeveninnienininnininnene. 2-5

October 2011 i



Contents

Northern Arizona Proposed Withdrawal Final Environmental Impact Statement

2.3.3 No Withdrawal—Phased Mine Development ...........c.ccccveeveeiieiiecieenieesiecieere e 2-5

2.3.4  Permanent Withdrawal ..........ccccooiiiiiiiiiiiiiiie e 2-5

2.3.5 Change the Mining Law ........cccccveriiriiriiieiieieereeseesee e stesieeieesee e seeesnsesnseenseensees 2-6

2.3.6  New Mining ReqUITEMENTS. .......ccccvieriieeeieeeiieciteesiieesieeesireesreeeereesreeeeaeessseeessseensnes 2-6

2.4 DESCRIPTION OF THE ALTERNATIVES .....oooiiieieeerteeteee ettt 2-7
2.4.1  Past WIthArawals .........ocoiiiieieieeeee ettt sttt 2-8

2.42  Alternative A: No Action AIterNatiVe.......cceevveeiieiiieriieiieriesieeie et eeeeseesee e sene e 2-10
Alternative A—Area WithdraWn..........cccoviiiiiiiiiiiiieieeeee e 2-10

Alternative A—Locatable Mineral Operating Requirements.............cccevvverveeveennens 2-10

Alternative A—Reasonably Foreseeable Future ACtivity .........cccceevveevvenienieiieennens 2-11

2.4.3 Alternative B: Proposed Action (20-Year Withdrawal) and Preferred Alternative....2-13
Alternative B—Area Withdrawn...........coccoiiiioiiiinieeee e 2-13

Alternative B—Locatable Mineral Operating Requirements...............cccccvevveeveennens 2-14

Alternative B—Reasonably Foreseeable Future Activity .........cooceveevencnienicnennenn 2-14

2.4.4  Alternative C: Partial Withdrawal ............cccoocviviiiiiiiiiiiiee e 2-16
Alternative C—Area Withdrawn...........cocoiiiieiiiiieeeeee e 2-16

Alternative C—Locatable Mineral Operating Requirements..............ccoccverveeveannens 2-18

Alternative C—Reasonably Foreseeable Future Activity ........cccoccveeviencncenenennne 2-18

2.4.5 Alternative D: Partial Withdrawal...........ccoocoriiiiiiiiiie e 2-23
Alternative D—Area WithdraWn...........coooiiiieiiiieeeeee e 2-23

Alternative D—Locatable Mineral Operating Requirements............ccccceceeeeenenennnene 2-24

Alternative D—Reasonably Foreseeable Future Activity .........cccceveevirniiniiienieninnns 2-24

2.5 CUMULATIVE ACTIONS ..ottt ettt ettt be st esse s e saensesseesnennas 2-29
2.6 PREFERRED ALTERNATIVE IDENTIFICATION ......ccoeciiiiiieieeeeeeeeeeee e 2-30
2.7  COMPARISON OF ALTERNATIVES ...t 2-30
2.8 IMPACT SUMMARY COMPARISON ....cooiiiieieieiereeeee ettt 2-33
3. AFFECTED ENVIRONMENT 3-1
3.1  INTRODUCTION ... ..ottt ettt et et et et e st e et ebeeseenseeseensesseeneensesseensenseeneenes 3-1
3,101 GENETAL SELHINE ..eovveeiieiieiie ettt ettt ettt e steeseessaesabeesseeseesseesssesnsesnseensens 3-1

3.1.2  Areas of Critical Environmental CONCEIN .........cceerieruieieriiriieiesieeieie et 3-2

3.1.3  National MONUITIENLS .....coiuieiiiiiiiiieitieitieste ettt ettt et e st e sttt e e sbeesaeesaeeeeeenbeeneeas 3-2

3.1.4 Grand Canyon National Park...........ccccccieviiiiiiiniiiiiiieiieeeeee e 33

315 GAME PIESEIVES ..ottt ettt ettt ettt e sbe e s s ea 33

3.1.6  Indian RESEIVALIONS .......ccueeiiiieieieieeiieieete ettt ettt ettt e e st eesee e e nsesseeneens 33
INAVAJO NALION. .. .viceviiiietieiieiee e e ere et e stee s e e sebesebeesbeeteesseesseessseesseesseesseesseesssesssensns 33

HavaSUPal TTIDC......ccueereiiiiiiieeitesiteete ettt ettt ste e teete e tee s e sasesnseenseenseesees 33

Kaibab Paiute TriDe .......coveieieieieeeiiee ettt ettt 3-4

3.1.7 Resource Condition INAIiCAtOTS .........ceeruieuiriiiriieierie ettt 34

3.2 AIR QUALITY ittt ettt ettt ettt sttt e et ettt e st et e st e e eteeneenseeneensenseeneeneas 3-11
3.2.1 Climate and MeteOroOlOZY .......cceevvierieviieriieriiereesreere e ereesteesteesereseresereesbeesseeseeseeas 3-11

3.2.2 Legal and Regulatory ReqUIr€ments ............ccoeceerirriersieenieenieenieeie s eee e eieeseee e 3-15
Federal Laws and RegUIAtIONS.........cceevieiieiiieiieiieieeieesieesiee e veesene s ene e 3-15

National Ambient Air Quality Standards ..........cccevveviiiiiiiiiieneeceeere e 3-16

Class I and Class IT ATCaS.......cccueeecueieeiieeiieeeiieeetee ettt e et e et e eveeeteeesareeereeeseveeenreeas 3-17

Prevention of Significant Deterioration.............cecereerienenieninieneneeeseseeese e 3-18

Air Quality Related ValUes........ccoeevieviiiiiiiiiiiicieciectesee et eve e 3-19

New Source Performance Standards ............ccoccveeeeiieeiiiiiiiecieececce e 3-20

National Emission Standards for Hazardous Air Pollutants..............c.cccceeeevveennennne. 3-20

ii October 2011



Northern Arizona Proposed Withdrawal Final Environmental Impact Statement Contents

Department of Transportation ...........ccceeeciieriiieeeieerieeeeeeeseeesreeesteeesreesreeeereessveeas 3-20

Clean Air Act Title V Permit Program...........cccccovveveiieriieneeniecie e 3-21

Title 49, Transportation of Hazardous Materials...........ccccocveveerieniienciinneeeeieeee 3-21

State Laws and Regulations............ccccuveiiiiiiiieiiie ettt vee e e svee e 3-21

Global Climate Change ..........cccveeiievieeriieiieieeseeste et sreesteesteesaeeerbeeaveesveebeessnenens 3-22

3.2.3  EXiStiNG Ail QUALILY....ccveeriiirieiieeieeie ettt ste sttt eeeeseesteesteeseaesntesnseesseeseenseennns 3-23

Background Air Quality and Regional SOUICES..........ccoevvvevuieiieiiieiieieesiee e ere s 3-23

VISTDIIIEY L.ttt ettt ettt e e et e e e et et aeeneenee 3-30

Resource Condition INIiCatorS .........cevuirieriiriiieiiiteiese e 3-31

Resource Condition INdIiCators .........ceoerierieriiienenieieseet et 3-31

3.24 Current Value Resource Condition Indicators............cccoeeeiierieieienieeecceeeee 3-32

3.3  GEOLOGY AND MINERAL RESOURCES .........cooiieiieeeeeeeeeee e 3-33

3.3.1  GeologIiCal SENG ..c.viivieiieiiieciie ettt ettt et e b e b e e b e e taestaestaeesbeesbeesbeebaesnenens 3-33

PRYSIOZIAPIY ..etieiiieiteieeece ettt ettt sttt te e staesnaesaeeeas 3-33

82 B Fea 210 1 USRS 3-34

PalCONLOLOZY ..vevveieiiieiieiiecieeie ettt ettt ettt e v e eaveebe et estbestbe s b e eabeessaestaesraesebeerbeans 3-34

IMINETAL DEPOSIES....veeuvierieiieeiieirierieteesreesteesresreesseesteesseesesessseseseasseesseesseesssesssessseans 3-34

Locatable MINETALS ..........coocviiiiiiieeiie ettt e et eeveeeaaeeeavee s 3-34

3.3.2  Resource Condition INiCatOrS .........ccevueeieriiieiere et 3-36

Availability of High Mineral Potential Lands ............cccoecveveveriiiciiinieiiesie e 3-36

Number of Ore Deposits Currently under Approved Plans of Operation................... 3-38

Potential for Subsidence and Alteration of Geology or Topography ..........ccccceueeneee. 3-38
Amount of Uranium Mined as Percentage of Known Domestic Resources,

Domestic Demand, and Domestic Production..............oooeivvvviiiveeiiiiiiiiiieeeeeee e 3-39

Depletion of Uranium Resources within Withdrawal Area...........ccocceeevircinicncnnnn 3-40

Amount of Uranium Mined as Percent of Global Demand and Production............... 3-40

Cumulative Withdrawal of High Mineral Potential Lands.........c...cceevvevveniennennnnne. 3-40

34 WATER RESOURCES. ... .ottt ettt sttt sttt e nne e ees 3-41

3.4.1 General Description of Study AT€a.........cceeviiriiriiiiiieieee e 3-41

3.4.2 Hydrogeologic Conditions in the Study Area..........cccceevvveriverieeniieriieere e 3-42

ATTUVIAL DEPOSILS ...vievvieerieiieciieiereeere et et e steesteestreeaveesbeeveesasessseseseesseesseesseesseessnessneens 3-46

V0leanic ROCKS .......ceiuieiieieiieee ettt 3-46

Glen Canyon GIOUP........ccvereeriieriureireesieesteesteeseesresseeseesseesseessaesssesssesssesssessseesseensns 3-46

Chinle FOrmation .........cooieieiiiiieie sttt sttt ettt eee b e enes 3-48

MoenKopi FOrmMation ........ccuccviiiiiiieiieicsie sttt ev e sveesraesenesave e 3-54

Kaibab FOrmMation ..........cccoiiiiiiiiiiieiee ettt 3-54

TOroweap FOrMAation .........cccceeiieiiieiieiteiteiese ettt st enes 3-55

COCONINO SANASTONE .....eeuvieeieeieiieie ettt ettt ettt ettt e st et este et eeeseeeneeeseeneenes 3-55

Hermit FOrmMation ..........cooiiiiiiiiiiiieiee ettt 3-56

SUPAT GIOUP ... veeieeeiieeiieitecieeeteete ettt et et e st e steeseaessbeesseeseeseesseesssesnsesnsesnseenseenses 3-56

Surprise Canyon FOrmation...........ccceeevieviierieniieiie e e et seve v esveeveeneas 3-57

Redwall Limestone, Temple Butte Formation, and Muav Limestone........................ 3-57

Bright Angel Shale and Tapeats Sandstone.........c..coceevererrierenienenenrenereeeseeeenne 3-58

Precambrian ROCKS .......cc.uiiiiiiiiiicieece ettt et et n 3-58

3.43  Structural FEatUres.........cccveiiiiieiiiiieiee ettt 3-58

3.4.4 Breccia Pipes and Uranium Mining Legacy ........ccccoeevuererieninennienenienieneeeneeeenne 3-60

3.4.5 Surface Water Resources of the Study Area........cccooeeviiinienininiininccceeeeee 3-64

NOTth ParCel......ooiieieeeee ettt s 3-65

East ParCel ..o 3-65

SOULN PAICEL......viiiiiiiiieece ettt ettt et et e e b e e e re e e abeeeans 3-65

October 2011 iii



Contents Northern Arizona Proposed Withdrawal Final Environmental Impact Statement

3.4.6 Groundwater Resources of the Study Area .........ccveevieiieviieiieniecie e 3-66
RECRATZE ... oottt ettt e e esse e saessaesnnesnne e 3-72
Groundwater Occurrence in Perched AQUIfers..........cceevveviierienieniieecieie e 3-73
Discharge from Perched Aquifer SPrings.........ccceevvieeeeiieiieiieiiecreeieesreesee v e 3-73
Groundwater Occurrence and Movement in the R-Aquifer ...........ccccoceevvieiieiniennnne. 3-74
Discharge from R-Aquifer SPrings.........ccceceevvieriiieiiierienieniesie e eieeseeseesneseneens 3-80
Yield from WEILS .....ocuieeieiii ettt 3-81

347 Water QUALILY c.uveievieiiciieciieeiee ettt ete ettt e st e ser e e tb e e b e et e esteestaestbeesbeerbeenreenbaesseenens 3-81
NOTh ParCel......coiiiiiiiiieeee ettt s 3-84
East ParCel ....c..oouiiiiiiiiiiiee et e 3-86
SOULh PATCEL......eeieieee ettt 3-86
Legacy Impacts to Water from Uranium Mining .........ccocceceevenerveenenienenennieneneenne 3-96

3.4.8 Resource Condition Indicators for Water Resources..........cccceevvverierieniencieeneenieennen. 3-96

3.5 SOIL RESOURCES ...ttt sttt ettt sttt ea et 3-97

3.5.1 Soil Resource Condition INdicators..........cccceveriererieriinenienineeeneeee e 3-97

3.5.2  General Description of StUdY AT€a.......ccccoverieiiiiiieiieiieeesee e sre e e e seeesere e 3-98

3.5.3  Soil Extents and CharacteriStiCs .........c.ceeruereriererieieriieiesie st 3-99
NOItH PAICEeL.....eiiiiiiicieece e ettt e et e ab e e st e eare e e 3-99
East ParCel .......ooueiieeieee et 3-101
SOUh PaTCEl......eoneiieeee ettt 3-102

3.5.4 Current Resource Conditions...........ccueeevuieiiiiieiireeirieeeiieeeieeeereeeereeeveeesteeesveeeneseenns 3-102
Existing Soil DIiStUrbance .........c.cecvererieriininieniiteiestentee et 3-102
Existing Soil Erosion and Hazard Ratings...........ccccceeevevvieevieeneenieniecreeve e 3-103
Existing Soil Contamination...........ceeeeeieeieesiierieenieenee et eie ettt eees 3-105

3.6 VEGETATION RESOURCES........coiioee ettt 3-114

3.6.1  Vegetation COMMUINILIES .......eecvieiieriieriieriieete et et esteestteeeeeteebeebeesseesseesaeesnseenseens 3-114
RAPATIAN ..ttt st ettt et s e et e et e b ebeeeeas 3-117
Great Basin Grassland ...........ccoocoeioiiiieiiinicee e 3-117
Great Basin DESETtSCIUD ........c.eiuieuieriiiieieieriieie sttt 3-118
Great Basin Conifer Woodland .............ccoccvvviiriiinienieniecie e 3-118
Petran Montane Conifer FOrest..........ooiiiiiiiiiiiiiiieicceeeeeee e 3-119

3.6.2  Invasive and NOXIOUS SPECIES .....ccvirieriiiiiiiietieiteerieeeteeereereeveesteessreseresveesseeses 3-119

3.6.3 Resource Condition INicators ..........coeevieririeninieenieee et 3-120

3.7  FISH AND WILDLIFE ..ottt ettt sttt st s 3-120

3.7.1  Wildlife LiNKAZES ...cveeviieieieiieeie ettt sttt sntesnse e ensees 3-121

3.7.2  Fish and AqUatic RESOUICES ........ccvevuieiiiiiiieiieieereesee ettt seveeaveeres 3-124

3.7.3  General WIldlife SPECIES ....cccviiiiiiiiiiieiiectecteete ettt e eve e ste e r e s seveeaveeres 3-124
Grand Canyon Game PreSEIVE.........cccuevierieriieiiieiienieneeete ettt esiee e sereseeeseensees 3-125
Management INdiCator SPECIES......ueiviiviiiriieiierie e e ere et ste et sresereebeereesreas 3-125

3.7.4  MIGratory Birds ....ccoiciiiiiiiiiiciicieetece sttt aes 3-131

3.7.5 Resource Condition INAIiCALOTS .......cceeviierieriiieiieiierieecteete e 3-133

3.8 SPECIAL STATUS SPECIES ...ttt 3-134

3.8.1 Threatened, Endangered, and Candidate Species ..........ccceevvererienereenieneneenieneenne. 3-135
PIANLS ..ttt et e e ab e e e teeetneeeanes 3-135
F N 111021 TP 3-148

3.8.2 Bureau of Land Management Sensitive SPeCies........ccceveeviererienerieeneenenienieneenne 3-160
PIANES ..ottt et ettt e tb e e te e e tbeeereeeraeeeanes 3-162
F N 111021 TP 3-164

3.8.3  Forest Service SENSItIVE SPECIES ...ecvvveriverrerireerieeriierteestiesresreesreeseesseesseessnessesseens 3-171
PIANES ..o et ettt e e tb e e e te e e abe e ereeetaeeeans 3-173

iv October 2011



Northern Arizona Proposed Withdrawal Final Environmental Impact Statement Contents

ANTMALS .ttt ettt st ettt et b e bt st et eneean 3-173

3.8.4 National Park Service Species of CONCEIN ........c.cccveveerierieeiieieeieee e 3-176
PIANES ..ottt ettt st et b e et be s 3-177
ANTMNALS .ttt sttt ettt b ettt eean 3-178

3.8.5 Arizona Game and Fish Department Species of Greatest Conservation Need......... 3-179
American three-toed woodpecker (Picoides tridactylus) ........cccceeeveeevecvecvennannen. 3-180
Western purple martin (Progne SUDIS).......c..ccveieeevveeireeireeeieeseesiresresvesresseesseesses 3-181
Red-naped sapsucker (Sphyrapicus RUCRALLIS) ...........cceevueeveeecieiiecieeieereere e 3-181
Lewis’s woodpecker (Melanerpes [eWis) ..........ccoeeeveeeeceeceeseeneeeieee e 3-181
Lincoln’s sparrow (Melospiza linCOIRIT).........c..cccueveivceivcieiieiienieceeeeeeie e 3-181
MacGillivray’s warbler (Oporornis toImier) ..........c..ccoeeveeveeveeseesireereereecreesreeneens 3-181

Downy woodpecker (Picoides PUDESCENS) .......ccveveereerieieiiienieesieeeieeieeieeveenieeneees 3-182
Green-tailed towhee (Pipilo CIOFUFUS) .......oocuveceeeriiiiieieeeeee et 3-182
Ruby-crowned kinglet (ReQuius SAtrapa)............ccccueecueecveevreeneeseesresresereesreesseeseens 3-182
Golden-crowned kinglet (R. calendul@) ............c.occuevveeevvieceinienieciecieecreereeeieenen 3-182

3.8.6 Resource Condition INAICAtOrS ........c.ceeevieiiiiieiiieciie ettt et 3-182
3.9 VISUAL RESOURCES ...ttt ettt ettt sttt sttt et sesaeenee s 3-183
3.9.1  INEEOAUCTION .oouviiiiiii ettt ettt e vt e e tte e e b e e e beeestbeesaveeetaeesaseeeseeanns 3-183
3.9.2  Landscape CharaCter........c.ccceevieriieriierieesieereereeteesteesssesssessseasseesseesseesssssssesssesssenns 3-183
3.9.3 Federal Visual Resource Management SYSteMS..........cccvevveeveeereerreeseeseesnesnessneens 3-184
Bureau of Land Management ............cceeueeieeriieniienienee e eieeie et eiee e eee e 3-184

FOTESt SEIVICE ..ouviiiieiieeiiee ettt ettt e et e e e te e e abeeeareeeeneeeanes 3-184
National Park SEIVICe ........coeeriirieieiieieereee et 3-185

3.9.4  Visual Resource DesSCriptions.........cceereerieriieiiierieeniiesiie e eie et et esieeseeeseeseeeeeens 3-186
NOIth PAICel.....eviiiiiiicieeee et ettt e et e eve e s veeeane e e 3-186

EaSt ParCel ... .coiieiieee e 3-189

SOULh ParCel.....ciiieiieee ettt s 3-192

Grand Canyon National Park............cccocceviiiiiiiiiiiiniiee e 3-194

305 NIENE SKY ittt ettt et et e e eneas 3-196
3.9.6 Grand Canyon National Park Class I Airshed..........cccccoeveiviiiviiiieniiniiciecieeeeen, 3-197
3.9.7  Visual Quality INAIiCatOrS........cccuveiiieiieiierie ettt 3-197
3.10 SOUNDSCAPES. ... ettt ettt ettt ettt et et e st et et e e st esesseeneensesneenseseennenes 3-197
3.10.1 Noise Fundamentals ...........c.coccoriiieiiniiiiiiiieei et 3-198
Definitions of Acoustical TEIrmS........c.cccuvevvieiieiieiie ettt 3-198

Sound Levels of Representative Sounds and NOISES.........c.cceveevievieerieenieenieereeneans 3-198

3.10.2 Noise AssesSMENt COMPONENLS......cc.eerreerrrerrerrreerreerreesseeseesresseesseesseesseessesssesssenns 3-199
3.10.3 RegUIAtOTY SN ....eecvieeiieiieeiieieeieerite ettt ettt et s e sae s e e e enseesseesanesnnesnseens 3-200
3.10.4 EXiSting CONAILIONS ....ccuveivrieiiiiiesiiesiesteereereeteesteestaestveesseeseesseesssesssesssesssesssesssees 3-200
General Description 0f RESOUICE. ........evuvirvieiiieiieiierie ettt 3-201
Resource Condition INiCators ..........c.eevueeriierienieiieeie ettt 3-201
Current Value Resource Condition Indicators...........oceeverieieiienieiese e 3-202

3.11 CULTURAL RESOURCES.......coiotetetieieiestteteie sttt ettt se et s e sesreensessessnessassesssenns 3-203
3111 Cultural SEINE....veeeveeiieeireere et et eseesteere b e ereesteesaestaessseesbeesseesssesssesssessseesseeses 3-203
3.11.2 Identification of Prehistoric and Historic Cultural Resources.........c.ccceeeveeeveereennen. 3-203
Site Affiliations and DeSCTIPHIONS. .....cc.eveeriiriirieriiiieiereeteeeeee et 3-205

Types of Prehistoric and HiStOTic SIteS ........ccvevvierierieeiieeieeieesieesrecre e eveeveeeeas 3-209

3.11.3 Resource Condition INdicators ..........ccceeieririerienie et 3-210
Current Value Resource Condition Indicators..........cccoeeveeeeviiiniiiiiiierieeciee e 3-210

3.12 AMERICAN INDIAN RESOURCES.......oooiitiieeeiieeeete ettt 3-210
3.12.1 Traditional Cultural Values and Practices ...........ccceevvieiiiieciieecieeeee e 3211

October 2011 v



Contents

Northern Arizona Proposed Withdrawal Final Environmental Impact Statement

3.13

3.14

3.15

3.16

SOULhEIN PATULE.......ooiiiiiiiiiiciiie ettt e et te e e earaeeeeans 3-211
Havasupai TTIDE........ceecvieriieriierierie sttt sre e e te e be e beessaessaesnsesnseenseensees 3-212
HUAlapai TTIDE ....ccuveeiieiieiieiieceee ettt sttt et ssae st e snseenseensees 3-212
NAVAJO NALION. .. .eiceiiiiiiiiectieitie e ete et esteesteesresbeebeesbeesteestaestaeessessseesseesseesssenens 3-212
HOPI TTIDE 1ttt ettt et e ab e e veebeebe e bbestbeseveesseenveesseas 3-213
PUEDIO OF ZUNI ..ot ettt e 3-213
3.12.2 American Indian USE ATEaS.........ceeeeviiiiuieieieeeeee e eeeee ettt eae e 3-213
COlorado PLAtEAUL.......eeeveiieeeie ettt ettt et e e et 3-214
NOIth PAICEL.....eiiiiiiiciiicceeee ettt et et et e aaeeeaee e 3-215
EASt PAICEL .....ooiieeiiieieeeeeeee ettt et ettt e e 3-216
SOULh PAICEL....eviiiiee ettt et eaee s 3-217
NatUral RESOUICTES.....c.vviiieiiiiiiiceie ettt ettt e e e etve e saeeeteeeseveeeaeeenes 3-218
Trust ReSOUICEs and ASSELS ........cccviiiiuiiiiiiecieeeeteeetee ettt et e v e vee e reeeaneeeenas 3-219
3.12.3 Resource Condition INAICALOLS .........cc.eeeviiiiiieeirie ettt 3-219
WILDERNESS RESOURCES .......ooitiiiieee ettt et ve e e eveeeeivesevee e 3-220
3U13.1 WIHLAEINIESS ...ttt ettt e e et e et e e et e e eaeeeeteeeeaneeeneean 3-220
Kanab Creek WIldEINESS ........coouiiieuiiiiiieeeee ettt e 3-221
Paria Canyon—Vermilion Cliffs Wilderness ...........cccccveveenerenienenieninenieneneene, 3-221
Saddle Mountain Wilderness...........covueeeiuiiiiiieeiee ettt 3-221
Proposed WILAEITESS ......ccuviiviiiieieesiiecie ettt steestresveebeebeetaesesesebeseseesseesseas 3-222
3.13.2 ReSOUICE INAICALOTS ......veiieiureieeeiiiee ettt ettt e et e e e e et e e e eeareeeeeaneas 3-222
WILDERNESS CHARACTERISTICS ...ttt ettt ens 3-222
3.14.1 ReSoUrce INAICALOTS .......eeieeveiieeeieee ettt ee e e e e e e e e e e eeanees 3-224
3.14.2 Bureau of Land Management ............cccceeccveerierieeriieneesiesreereereesseesseesseessessessseens 3-224
3.14.3 FOTEST SCIVICE ..uveeiuviiitieeetee et ettt ettt e et e eetaeeeaeeeeteeeeaseeeeseeeeteeeeseseeseeeans 3-225
3.14.4 National Park SEIVICE .......coouiiiiiiiiiiieieii e e e 3-225
RECREATION RESOURCES........oootiiieeeeeee ettt eeaee e et eeveeeeaaeeevee e 3-226
3.15.1 Recreation Resource AttraCtions ...........ccceeeeieeeirieeeiieeireeeiieeeereeeereeeereeeereeeerneeeveeas 3-226
3.15.2 North and East PArcels..........coouiiiiuiieeriieee ettt ettt 3-230
Existing Recreation ACLIVILIES .......c.eeecviiriieeiieerieeeiieesteeeree e e eeeeeesveeeseneesenas 3-230
Recreation Management—Resources, Signage, and Recreation Facilities .............. 3-230
3.15.3 SOUth PAICel.....ooiiiiiiciii et ettt ettt e e e e 3-232
EXisting ReCreation ACHIVITIES ......cvevierieiieiiieieeieesieestreetveereeteesteeseresereseveesseessens 3-232
Recreation Management—Resources, Signage, and Recreation Facilities .............. 3-233
3.15.4 Recreation Opportunity SPECIIUM .........cevierieeiieeriieriieriesieeieereeieesseesseesenesnesseens 3-234
Bureau of Land Management Recreation Opportunity Spectrum ...........c.cevvevennee. 3-234
Forest Service Recreation Opportunity SPectrum ..........ceevveevveereervesvenreecreesreenen. 3-235
NPS Backcountry Zoning SYSLEIM ........eecveerierieesieerieesieenieesieesnesreeseeseesseesseessnesnns 3-237
3.15.5 Management UNILS.........cccueeeviecrieniienieieeieeereeteesseesteesssesssessnessseessessseesssssssessesssenns 3-237
Bureau of Land Management Lands..........c.ccceevvevieiieniieieeecceecrecre e 3-237
Forest SErvice Lands ........ccouveieieieiiiiiiiie e e 3-240
3.15.6 Resource Condition INAICATOLS .........ccoviieiiiviieieiriee et 3-242
SOCTAL CONDITIONS ...ttt ettt e ete e et e et eeae e et e e eaaeeereeeenneeennes 3-242
B.160. 1 OVEIVIEW ..ot eeeeee ettt et ee et e e e et e e e et eeeeeareeeeetaeeeeeareeeeenareeeeenaseeeeenanens 3-242
ATEa COMMUNITIES .....veiiviieetie ettt ettt e eeteeeete e et e et e e eteeeeteeeeteeeeteeeeteeeeaseeeteeeeaneeeanes 3-244
DeMOGIAPRICS.....eeueieiieiiieiiie ettt ettt ettt st e eeas 3-249
Stakeholder ValUES...........oooiiiiiiiiie e 3-252
Public Health and Safety ........ccccvevieiiiiiieieeceece e 3-254
Environmental JUSICE.........c.oeoiiiiieeiiieieeeiee et e 3-261
3.16.2 Social Condition INAICATOTS .......cc.veiiieiuriieieiiiie ettt 3-264

Vi

October 2011



Northern Arizona Proposed Withdrawal Final Environmental Impact Statement Contents

I DS 10 (e ea 1 0] s LTRSS 3-264

Stakeholder ValUES .......cc.ooiiiiiiiiiiieee et 3-264

Public Health and Safety .......ccccveveiiriieiieieeeee et 3-264
Environmental JUSLICE. .......cceeoieiiiiieieeieeese ettt 3-265

3.17 ECONOMIC CONDITIONS ...ttt ettt sttt st s 3-265
3.17.1 Regional Economic Background...........c.ccceevuiiviiiviiinieiie e 3-266
NOTEh StUAY AT@A.....cciiiiieiieciiecie ettt ettt et e st e st e ssreenbeeseesseennns 3-266

SOULh STUAY AT@A......eevieiieiiiiieeie ettt ete ettt st e teeb e esseesseessaessaesnseans 3-266

3.17.2 EXiStING CONAITIONS ...ecvveivieirieiiieiieiiesitesteereereereesteesteeseressveesveesseesssesssesssesssesssens 3-267
ECONOMIC ACHVILY ..cuviiiiieiiieiiiicie ettt ettt ve e st eetveeabeesbeesbeebaesesesaseesseessens 3-267

Taxes and REVEIUES .........coeeriiriiriiiiiieteesi ettt st s 3-284

Recreation and Environmental ECONOMICS..........cccoerieririeieiieieeeceeeeeeee 3-288

ENETZY RESOUICES ....evieeiiieciiie ettt eee et et eeseae e sssaeensaeenens 3-294

Road Condition and Maintenance ............ccoceeeereererienenienienieeiene ettt seeeees 3-296

3.17.3 Economic Condition INAiCatOrs ........ccevuirieriiririeniiieiereeeresee et 3-297
ECONOMIC ACHVILY .ecviiiieiiieiiecie et esitee et ere e te e teesteestaeeabeebeesbsesssesesessseesseessens 3-297

Taxes and REVENUES .........cecvuiiiieriierieciecie ettt sveereeveetaestaesereseveesseesseas 3-298

Road Condition and Maintenance .............ccceveereereerieeesieenieeseeseesieseeseeeeeesseeeeas 3-298

Recreation and Environmental ECONOMICS...........cccvevveiieiieenieenieeieciecreereeveeenn 3-298

ENETZY RESOUICES ....veieiiieeiiie ettt ettt et e e e st e e nneesssaeessneesnnes 3-298

4. ENVIRONMENTAL CONSEQUENCES 4-1
4.1  INTRODUCTION .....ccoiitiieieetieterte ettt ie st et ste s e essestesssesseessessesseassessesssensansesssensenseensenes 4-1
4.1.1 Foreseeable ACtiVity ASSUMPLIONS ......eccueeriieriieriieriierieeieesieesieesieeseesneeseeenseeseeseenseas 4-1

4.1.2 Impact Assessment Methodology and Definitions...........cccceevveviereencrescreeneenreenveenn. 4-2
TINIPACES ettt ettt ettt st et e s bt e e e abeesbae e e 4-3

DITECt IMPACES....eeueieiieiieiiiiie ettt sttt ettt et sae e st e steenbeebeeseas 4-3

INAITEC IMPACES ...vvievvieiieciie ettt s tae b e e b e esb e e be e taesssessseessaessaesneas 4-3

Cumulative TMPACES .......eeiiiiiiiiieciie ettt et e e e e esbee e b e e sseeesbeessreeenes 4-3

Residual IMPaCES.......c.eecvieeiieiierieriecie ettt ere ettt e snsesnseenseensaenseas 4-4

SIZNITICANCE ...eevvieiiiieciee et tee ettt e ettt sv e e et e et eesbeeestbeessseeestseessseeessaeessseeessseensses 4-4

IMPACE INAICALOTS ..eoueiiieiiieciie ettt ettt et e et e et e e ssbee e sbeeenseeensseesnnaaenes 4-4

4.2  AIR QUALITY AND CLIMATE ..ottt et 4-4
42,1 TNEEOAUCLION ...ttt ettt ettt et ettt et e te e st eaeeteentenseeneeneeeseenseseeneeneas 4-4

4.2.2 Incomplete or Unavailable INfOormation..............cceecvevierieeciieiieiieeesiesee e 4-6

4.2.3  Impact Assessment Methodology and Assumptions Pertaining to all Alternatives......4-6
EXPlOTation ACHIVILIES .....ccveiieeieeteeitiesteesreeireeeteereesteesteestreesreesseebeessaesssesssessseessessees 4-8

MiNe DeVEIOPMENL .....cc.vieiieiieiiecie ettt sttt ettt esaeesnseenseenseensees 4-8

IMINE OPETALIONS ....veeveeereentieiieriiestieeieeteeseeseesseesseesseesssessseaseeseesseesssesssesnsesnseesseensees 4-8

Mine Closure and Reclamation ............ccoceeieiierieieneeieeeee et 4-9

Surface Disturbance EMiSSIONS .........ecuererieriiiieienieieieie e 4-9
Vehicles/Equipment Tailpipe EMiSSIONS.........cceeevirivieriienierieeieeieeieeieeniee e 4-10
Vehicles/Equipment Travel over Paved and Unpaved Surfaces...........ccccceevveeveennens 4-13

Mine Operation EMISSIONS ........c.eecvieriierieiieiiesireeieesieesteesresresreeseesseesseesssesssesssenns 4-15

Climate and Greenhouse Gas EMISSIONS ...........cccvvieiuiiiiiieeciieceiie e eveeeeevee e 4-16

4.2.4  Impacts Common to All AILEINAtIVES .....ccccevuiririiiriiiiieieeieeeteeeee e 4-16
Exploration Impacts on Air QUALILY.........cccverveeiircrieriierieeneeree e ere e e e ne e 4-16

Mine Development Impacts on Air QUality.........ccceeveerienienieniieeieeceeeeeeeeee e 4-17

Mine Operation Impacts on Air QUality .......ccccoceeverirrieninieninieeeeeereeeseeeene 4-17

Mine Closure and Reclamation Impacts on Air Quality.........cccccceeeveeriieveereennenenennn 4-18

October 2011 vii



Contents Northern Arizona Proposed Withdrawal Final Environmental Impact Statement

Compliance with Environmental Regulations and Permitting ...............cccccveevvennnnne. 4-18
Hazardous Air Pollutant Impact ASSESSMENL .........c.cecververierrerieeieeieerieeseesneseneens 4-19
VISCREEN Modeling RESULLS .........cceeviieriieiieiiieie et sre e esieesieesenesnne e 4-21
Arizona 1 Mine Modeling Results SUMMATY .........c..ccceevievieiieiiiiieeieeceeeee e 4-23
4.2.5 Impacts of Alternative A: No Action (No Withdrawal)...........cccceeeeviiviienienieeineenens 4-26
Assumptions for IMpact ANALYSIS........ccccverieriieriieeiiieieerierierte e sieesee e seae e 4-26
SUMMArY Of IMPACES.....ccoviiiiiiiiiciiite ettt eveere e re e ereseresaveesbeeaseesreas 4-26
ClIMALE TMPACES ....vievvieiieiieiiieiiieeteereete et et e sttesereeebeesbeebeesseestaessseesseessesssessseesssensns 4-28

4.2.6  Impacts of Alternative B: Proposed Action and Preferred Alternative (~1 Million
Acres, 20-Year Withdrawal) .........cccoeciiriiniiiiiiiieie et 4-28
Assumptions for IMpact ANALYSIS.........ccvvevieiiieiiiieieeie et ere et sreeseesreerne e 4-28
SUMMATY Of IMPACES.....eetieiieeiieeieeieeieee ettt ettt e eenseenseas 4-29
DIrECt IMPACES.....eeiieiieiieciieeie ettt ettt et ettt e aeesstesbeenseenseesseessaesnnesnneens 4-30
ClIMAE IMPACES.....eevieiieiieriieiieeteeteerte et esteesbesbesbeesbeesseesseestaesssesssesssessseesseesssensns 4-31
4.2.7 Impacts of Alternative C: Partial Withdrawal (~650,000 acres) .........ccceevevverveennenns 4-31
Assumptions for Impact ANalySiS.......coceevvererierininiinineeeeeee e 4-32
Summary of IMPACS........cocuiririiriiieeeeeeet et 4-32
DITECt IMPACES....cceviiiiiiiiiiieiie ettt r et e e teestaesabeesbeesbeesseessessnenens 4-33
ClmAte IMPACES......eoueiiiiiieierieetee ettt st st 4-34
4.2.8 Impacts of Alternative D: Partial Withdrawal (~300,000 acres) .......c..ccceeeereeereveenens 4-34
Assumptions for IMPact ANALYSIS.........ccvverveicieeiiieriiesieriesre e e e esteeseeseaesnessseens 4-34
SUMMATY Of IMPACES....eccviiiiiiiciieiecieete ettt eere e te e ereseresebeesseesseeneas 4-35
DITECt IMPACES....eueieiieiieiiecie ettt ettt sttt e et be e s e sneeenes 4-36
ClMAte IMPACES....vievierieiieiieiieeiteesteeseestestesresbeeseesseesseesseesssessseesseesseesseesseesssensns 4-37
CUmUIAtiVe TMPACES ...ecvieiieieieiiecie ettt sreesreestaesabe e b e esre e seessaessnenens 4-37
4.3 GEOLOGY AND MINERAL RESOURCES.......cccooiiiieieerteee et 4-38
4.3.1 Impact Assessment Methodology and ASSUMPLIONS .........cccveeriereerreerieereesinenveeneens 4-38
4.3.2 Incomplete or Unavailable Information..............ccceceerieniiiiiniiieieieseeie e 4-39
4.3.3 Compliance with Environmental Regulations and Permitting ..............ccccevvverveennns 4-40
4.3.4 Impacts of Alternative A: No Action (No Withdrawal) ...........cccceeevivviiinciirenieennen. 4-40
Direct and Indirect IMPactS ........c.cccvveriierieriieiie ittt sre e seneseae e 4-40
CUMUIAtIVE IMPACES ...eevvieiieiieeie ettt et te et esaaesraesnbeesseesseesseennns 4-40

4.3.5 Impacts of Alternative B: Proposed Action and Preferred Alternative (~1 Million
Acres, 20-Year Withdrawal)..........ccooooiiiiiiiiiiiceccee e 4-42
Direct and Indirect IMPacts ........c.cccveevieiierieiieeie et 4-42
Cumulative IMPACES .......eevvieriieiieiie ettt r et e e sabe e tveeeveesveesbeesbaeens 4-42
4.3.6 Impacts of Alternative C: Partial Withdrawal (~650,000 acres) .........ccccevvevvervennneans 4-42
Direct and Indirect IMPacts ........c.cccveeiieriierieiieeie et 4-42
Cumulative IMPACES ....cveevvieriieiieire ettt r et e e e stre s tveeeveesbeesbeessaeens 4-43
4.3.7 Impacts of Alternative D: Partial Withdrawal (~300,000 acres)........c.ccccvevverveennenns 4-43
Direct and Indirect IMPactS .........occveeeiieriienierieeie et 4-43
CumMUIative IMPACES ....cveeiieriieiieeie ettt sttt ete e e s e sresebeenbeeseeseennes 4-43
4.4 WATER RESOURCES ...ttt ettt sttt sttt st 4-44
4.4.1 Impact Assessment Methodology and ASSUMPLIONS .......c..ccueerevererrieeerieeneeneennennenns 4-44
Quantity of Discharge from Perched Aquifer Springs and Wells ..........c..ccceeevvennnnee. 4-51
Chemical Quality of Perched Aquifer Springs and Wells.........coccooeveivininiencnnne 4-60
Discharge from Regional R-Aquifer Springs and Wells .........ccccocevenienininncncnene. 4-61
Chemical Quality of Regional R-Aquifer Springs and Wells............cccceevveriereenenee. 4-62
Condition of SUrface Waters .........ccoceeieiirieiiiieere et 4-67
Cumulative IMPaCS.......cc.eeieririeiiritee ettt 4-67

viii October 2011



Northern Arizona Proposed Withdrawal Final Environmental Impact Statement Contents

442 Incomplete or Unavailable Information..............ccceevievieeiieiiiiiiiiecreeeecee e 4-68
4.43 Compliance with Environmental Regulations and Permitting .............cccccvevevervennnns 4-70
4.4.4 Impacts of Alternative A: No Action (No Withdrawal) ..........ccceevrevverieniiniinnirennnns 4-71
Direct and Indirect IMPACES ......c.eeeveviiiiiieiiecieeie ettt eeveeeeree s 4-71
Cumulative TMPACES ........eeiiiiieiiieciee ettt ree e e b e etaeessbeeensaeessreeas 4-87

4.4.5 Impacts of Alternative B: Proposed Action and Preferred Alternative (~1 Million
Acres, 20-Year Withdrawal).........coveviiviiiiiiiiiii ettt nesne e 4-92
Direct and Indirect IMPACES .........ccevieiieiiieiieiie ettt saneseve e 4-92
Cumulative IMPACES ....cveeiieiieiiecie ettt sttt et e e e saesaesebeesbeeseeseenees 4-97
4.4.6 Impacts of Alternative C: Partial Withdrawal (~650,000 ACIes) .......cccevvverververnnnns 4-97
Direct and Indirect IMPAcES .......c.ecvieiiiiieiieiie ettt senesave e 4-97
Cumulative IMPACES ....cc.eerieeeieeieeieeeeeere ettt e ettt seaesneeenseenseas 4-101
4.47 Impacts of Alternative D: Partial Withdrawal (~300,000 Acres).......cccccvevvveveennen. 4-101
Direct and Indirect IMPACES ........ecviiviiiieiieiieciccee et re v 4-101
Cumulative IMPACTS ....cc.eeciiiiieiicieesiecie sttt sa e s treereebeebeestaesereseseesseesseas 4-104
4.5 SOIL RESOURCES ...ttt ettt ettt et e s st et e sseeneesesaeeneens 4-105
4.5.1 Impact Assessment Methodology and ASSUMPLIONS .........ccveevveeriverrenreereereeseennens 4-105
Assumptions for Impact ANalYSis........ccccverierierirniieriieeie et 4-108
4.5.2 Compliance with Environmental Regulations and Permitting ............c.ccccoeevveveennen. 4-109
4.5.3 Impacts of Alternative A: No Action (No Withdrawal) ...........ccccevvercrincrinvieenneennen. 4-111
Direct and Indirect IMPacts .........oocuvveiieiieiieierieee et 4-111
Cumulative IMPACS.......cceriiriiiiiiiieet ettt 4-115
Unavoidable AdVerse IMPactS.......c.cccveevvierrierieiieiieiieeieeieesteesieesresneseresseesseessens 4-117

4.5.4 Impacts of Alternative B: Proposed Action and Preferred Alternative (~1 Million
Acres, 20-Year Withdrawal)..........cccoeiciiiiiiiiiicce e e 4-118
Direct and INdirect IMPACES .......c.ccovvevvierieiiieiierieeesee e ere e ere et sr e e reeseees 4-118
Cumulative IMPACES .....c.eeeiieiieiieeeseerie ettt eseesreereebeetaessaesebessseessaesseas 4-119
Unavoidable Adverse IMPactS.........cccueevueerierienieiieeie ettt 4-119
4.5.5 Impacts of Alternative C: Partial Withdrawal (~650,000 Acres) ........ccoeevvevveeveenen. 4-119
Direct and Indirect IMPACES ........eeevuiiiiciieeiiieciieciee ettt e 4-120
Cumulative IMPACES ....ccveerieeieeie ettt see e ereebeeteessaesesesnseenseensees 4-121
Unavoidable AdVverse IMPactS..........ccveeuveriierieriieniiesieeieeieesieesieesreseesesesseeseensees 4-121
4.5.6 Impacts of Alternative D: Partial Withdrawal (~300,000 ACIes)........ccceevreveerveenen. 4-121
Direct and Indirect IMPAcES .........occveviieiiieiieiereesee et 4-121
Cumulative IMPACES ....cc.eevvieiieeiieieesieeie sttt saesbeebe et e sseesnbesnseenseenseas 4-122
Unavoidable Adverse IMPactS.........cccueevuievrieiienieiie e e e esieesieesre e seveeveeveereas 4-123
4.6  VEGETATION RESOURCES......ccoiotitiiti ettt sttt st 4-123
4.6.1 Impact Assessment Methodology and ASSUMPLIONS .........coveevreerivervenreeveenveereenens 4-123
4.6.2 Compliance with Environmental Regulations and Permitting ............c.c.ccoeevvenennen. 4-125
4.6.3 Impacts of Alternative A: No Action (No Withdrawal) .........ccccccvevivviiencincinnennen. 4-126

4.6.4 Impacts of Alternative B: Proposed Action and Preferred Alternative (~1 Million
Acres, 20-Year Withdrawal).........cccoecveeiieiiinieiiecie et 4-127
4.6.5 Impacts of Alternative C: Partial Withdrawal (~650,000 Acres).......ccccccvvevveeeennen. 4-127
4.6.6  Impacts of Alternative D: Partial Withdrawal (~300,000 Acres).......ccccccvrvvveveennen. 4-128
4.6.7  Cumulative IMPAaCES......ccecoieiieiiiiiiciieteeeeeesee st ere e ere e str e s v e sereesreessaessees 4-129
4.7 FISH AND WILDLIFE ..ottt ettt st e e s 4-129
4.7.1 Impact Assessment MethodOlOZY .........ccvevvieriieiieiiiiiieie et ve e e 4-134
4.7.2  Incomplete or Unavailable Information............ccccooceeviininieniniinininencnceieeeeee 4-135
4.7.3  Fish and Aquatic RESOUICES ........cccuiriiiiiieiieiieiee ettt 4-136
Direct and INdirect IMPACES ........ccovvevierieiiieiierieeesee e ere et sere e reesrees 4-136
October 2011 ix



Contents Northern Arizona Proposed Withdrawal Final Environmental Impact Statement
Impacts of Alternative A: No Action (No Withdrawal) ...........cccceeevvieiiiinciieiinnenee. 4-136
Impacts of Alternative B: Proposed Action and Preferred Alternative (~1 Million
Acres, 20-Year Withdrawal)..........cccooooiiiiiiiiiiiicccceeceee e e 4-138
Impacts of Alternative C: Partial Withdrawal (~650,000 ACres) .......cocceveeveeveennen. 4-139
Impacts of Alternative D: Partial Withdrawal (~300,000 AcCres)........cccceveeveeveenen. 4-139
Cumulative IMPACES ....c.eevieiireiieieecierer ettt seeste e teessaesetesnsesnseensees 4-140

4.7.4  General Wildlife SPECIES .....ccviiuiiiiiiiiiiiciieeeree sttt e e veeveeres 4-140
Direct and Indirect IMPACES .........coviiiiiiieiieiieceeeee et res 4-140
Impacts of Alternative A: No Action (No Withdrawal) .........ccccccvevveviiniinciriiennen. 4-143
Impacts of Alternative B: Proposed Action and Preferred Alternative (~1 Million
Acres, 20-Year Withdrawal).........cccooevieiieiiinieiiccie et 4-144
Impacts of Alternative C: Partial Withdrawal (~650,000 Acres) .......cccceevercvreveenen. 4-145
Impacts of Alternative D: Partial Withdrawal (~300,000 ACTes).......ccceevvrcvrrrveenen. 4-145
Cumulative IMPACTS ....cc.eeviiiieiieeieesieeieste ettt reetaeebeebeebaestsesevessseesreessens 4-146

4.7.5  MIGratory BIrdS ...cc.ccoviiiiiiiiiiieiiecic ettt ettt eenraeneas 4-146
Direct and Indirect IMPacts .........cocueeeiieiiieiieierieee e 4-146
Impacts of Alternative A: No Action (No Withdrawal) .........cccccveviiniiniiniieeenen. 4-147
Impacts of Alternative B: Proposed Action and Preferred Alternative (~1 Million
Acres, 20-Year Withdrawal).........cccoecieiiiiiinieniee e 4-148
Impacts of Alternative C: Partial Withdrawal (~650,000 Acres) .......ccceevvveereeeennen. 4-148
Impacts of Alternative D: Partial Withdrawal (~300,000 ACIes)........c.eevveeveerveennen. 4-148
CumUIative TMPACTS ....cvveiriiieeiierieeseecie sttt ettt see s resreebeesbeestaesssesebessseesseesseas 4-149

4.8  SPECIAL STATUS SPECIES ..ottt sttt ettt st e e 4-149

4.8.1 Impact Assessment Methodology ..........cceeveerieniiiiiiiiieieeeeeee e 4-151

4.8.2 Incomplete or Unavailable Information............ccoccoveevininiieniniinininicncnceceeeene 4-153

4.8.3 Threatened, Endangered, and Candidate SPECIes .........ccvvevverierierrencrenriereeieeeen. 4-153
Direct and INdirect IMPACES ........ccovverieriieiieiieiieree e ere et ereeseessees 4-153
Impacts of Alternative A: No Action (No Withdrawal) .........cccocceeviiniiiiiniiinenen. 4-154
Impacts of Alternative B: Proposed Action and Preferred Alternative (~1 Million
Acres, 20-Year Withdrawal)..........ccecvieviiiiienieiie st 4-155
Impacts of Alternative C: Partial Withdrawal (~650,000 Acres) ......cccceeeveerevenueenen. 4-156
Impacts of Alternative D: Partial Withdrawal (~300,000 ACI€S)......ccceeveevrenueanen. 4-156
Cumulative IMPACES......c..eeiiiiiiiieiie ettt et ere e be e e rae e ssbeeeseaeesens 4-157
CONSEIVALION IMEASUIES. ....c.veeueeiieeietenteeitenieettete st eitente st e eatesbe st entesbeeteseesbeentesbeeneens 4-157

4.8.4 Bureau of Land Management Sensitive SPECIES.......cccurrrvrerrierreereereereenneeneeeseeneens 4-159
Direct and Indirect IMPACES .......c.eeevuiiiiciieeiiecieecee et e ene e 4-159
Impacts of Alternative A: No Action (No Withdrawal) .........c.cccceevvveviiiiiniieneennen. 4-160
Impacts of Alternative B: Proposed Action and Preferred Alternative (~1 Million
Acres, 20-Year Withdrawal)........ccccoevieiiiiiienieiiecie et 4-161
Impacts of Alternative C: Partial Withdrawal (~650,000 AcCres) .......cccceeveeveeveennen. 4-161
Alternative D: Partial Withdrawal............ccocoooiiniiiiiiniiiceccteeeen 4-162
Cumulative IMPACES .....c.eevieiireiieitesierese ettt sae e et e s e seeesnseenseenseas 4-162

4.8.5 Forest Service SENSItIVE SPECIES ....vecviivviirieerrieriieiieereereereesseesseessresresereeseeseessees 4-163
Direct and Indirect IMPACES .....cc.oecviivieiiiiieiieciecee et er e e 4-163
Compliance with Environmental Regulations and Permitting ............c.ccceevvveeennen. 4-163
Impacts of Alternative A: No Action (No Withdrawal) .........c.ccocvevveviiirinciieneennen. 4-164
Impacts of Alternative B: Proposed Action and Preferred Alternative (~1 Million
Acres, 20-Year Withdrawal).........cccoecuieiiiiienieieee et 4-165
Impacts of Alternative C: Partial Withdrawal (~650,000 Acres) .......ccceevvveceveeeennen. 4-166
Impacts of Alternative D: Partial Withdrawal (~300,000 ACIes)........c.cccvveveeveennen. 4-166

X October 2011



Northern Arizona Proposed Withdrawal Final Environmental Impact Statement Contents

Cumulative TMPACES......c.eeieiieiiiieciie ettt et ree et e e re e e raeessbeeensaeenens 4-167
4.8.6  National Park Service Species 0f CONCEIN ........ccevverieeiiieciieiieieerienee e 4-167
Direct and Indirect IMPActS ........coocveviiriieiieriierie e 4-167
Impacts of Alternative A: No Action (No Withdrawal) ...........cccceeevvieiiiiniieiiinenee. 4-168
Impacts of Alternative B: Proposed Action and Preferred Alternative (~1 Million
Acres, 20-Year Withdrawal)..........ccoooviiioiiiiiiicie e 4-169
Impacts of Alternative C: Partial Withdrawal (~650,000 AcCres) .......cccceeveevreveenen. 4-169
Impacts of Alternative D: Partial Withdrawal (~300,000 AcCres).......ccccccveeveeveennen. 4-170
Cumulative IMPACES ....c.eevieiieeieetetereste ettt st ettt e seeeeneeenseenseas 4-170
4.8.7 Arizona Game and Fish Department Species of Greatest Conservation Need......... 4-171
4.9  VISUAL RESOURCES ...ttt sttt ettt st 4-172
4.9.1 Impact Assessment Methodology and ASSUMPLIONS .........ccveevreeriverrenreereenreerneennens 4-172
INETOAUCTION .ttt ettt ettt see et e e seeeneens 4-172
AT OF ANALYSIS ..vvieiiiiiieiieciieceee ettt ettt ettt st e eseenreas 4-172
Indicators and Methods of ANalysis ........cccveeviriiieriiniienienie et 4-172
4.9.2 Impacts of Alternative A: No Action (No Withdrawal) ...........cccceevvincrincrinvieenneennen. 4-173
Changes to the Characteristic LandSCape .........cccvevvvereeriieeiieeiieeieereecresreeveeveenens 4-173
Conformance with Visual Resource Designation...........cceceeereeneneenicneneencnennens 4-175
Observation Points Direct and Indirect Impacts..........ccccveeeveevrievierieriesrecreereennn 4-178
Regional Haze and DUSL ..........ccuiiviiiiieiiiciecieercereesee sttt re e 4-187
NIGNE SKY ottt sttt ettt ae b e be et e b e saeensaseennenes 4-187
4.9.3 Impacts of Alternative B: Proposed Action and Preferred Alternative (~1 Million
Acres, 20-Year Withdrawal).........cccoeevieiiinienieiiccie et 4-188
Changes to the Characteristic LandSCape ..........ccceveeveerirriiieieeieiieceeeeeeeeenen 4-188
Conformance with Visual Resource Designation...........ccoeceeeeueevieenienieniencieeieenen. 4-188
Observation Points Direct and Indirect Impacts..........ccccveveveevrieveerverienreereeveennnn 4-189
Regional Haze and DUSTE.........cccvveviieiieiiiiiicieeieeeesee ettt sv e 4-191
NIZNE SKY ottt sttt ettt ae s et et e s ensenseennenes 4-191
Cumulative EfFECTS ....ooueiiiiieiieieeee e e 4-191
4.9.4 Impacts of Alternative C: Partial Withdrawal (~650,000 Acres) ........cceevvevvveveennen. 4-192
Changes to the Characteristic LandSCape ..........ccvevverieriercieniiieieeiesieseesee e 4-192
Conformance with Visual Resource Designation...........cceecveeevvecieeniieneenneseeeieennenn 4-192
Observation Points Direct and Indirect Impacts..........cccceevveeereeveeniieniecreceeeveenen 4-193
Regional Haze and DUSE.......c.cocviriiiiiiiieieeieesiee st eve et snseenseeneeas 4-195
INIGHE SKY ettt st 4-195
Cumulative EfFECTS ....ooueiiiieee e 4-195
4.9.5 Impacts of Alternative D: Partial Withdrawal (~300,000 Acres).......c.cccvevvveveennen. 4-196
Changes to the Characteristic LandSCape ..........cceeveeveerieriieeiieeieeieriese e 4-196
Conformance with Visual Resource Designation...........ccccceeeveevieeniienvenveeveenneennen, 4-196
Observation Points Direct and Indirect Impacts..........cccceevveeerieviienienienrecreereennnn 4-197
Regional Haze and DUSE.........cocviviiiiiiiiieiieieree ettt st 4-197
INIGIE SKY oottt ettt et 4-197
Cumulative EfFECTS ....ooueiiieieee e 4-197
4.10 SOUNDSCAPES ...ttt ettt sttt s ht ettt e sttt e st b entens 4-200
4.10.1 TNEOAUCLION ...ttt ettt ettt ettt e e st eteseeeneeseseeeneeeneeneenes 4-200
4.10.2 Incomplete or Unavailable Information.............ccccoveevieninieniniineninieneneeeceeene 4-201
4.10.3 Impact Assessment Methodology and Assumptions...........cc.cceceeverereeneneenieneneenn 4-202
4.10.4 Impacts Common to All AIEINAtIVES.......coverriereeiieiieeie e esteesee e eresereereereeseees 4-207
Compliance with Environmental Regulations and Permitting ............c.ccccoeevvevennen. 4-209
4.10.5 Impacts of Alternative A: No Action (No Withdrawal) ..........ccceceeveiiniiiivinennennen. 4-209
October 2011 Xi



Contents

Northern Arizona Proposed Withdrawal Final Environmental Impact Statement

4.11

4.12

4.13

DATECt IMPACES....uviiieiiieiiii ettt ettt e et esve e e e e ebaeebee e abeesssaeensaeensns 4-209
4.10.6 Impacts of Alternative B: Proposed Action and Preferred Alternative (~1 Million
Acres, 20-Year Withdrawal)........ccccooeririiiiiiiiieeee e 4-210
4.10.7 Impacts of Alternative C: Partial Withdrawal (~650,000 Acres)........ccceceevverueenenne. 4-210
4.10.8 Impacts of Alternative D: Partial Withdrawal (~300,000 ACTes)......c.cccvveerueruernenne 4-211
4.10.9 Cumulative IMPaCTS .....cc.ceriiriieiiiriiiieieeeetee ettt st 4-211
CULTURAL RESOURCES. ...ttt sttt st 4-212
4.11.1 Impact Assessment Methodology and ASSUMPLIONS .........ccveeeveerieerienvenieeieeieenens 4-212
4.11.2 Compliance with Environmental Regulations and Permitting ............c.ccccoevvveveennen. 4-214
4.11.3 Incomplete or Unavailable Information.............ccceecveevieieeoiienieniesiesee e 4-214
4.11.4 Alternative A: No Action (No Withdrawal) ............ccceeeiiiiiiiiiiiiicce e 4-215
Direct and Indirect IMPAcES ......c.ecveiiieiieiieiiecie e re s 4-215
Cumulative IMPACTS ....cc.eeiiiiiieiieiesieiest ettt staeereebeebeestaeseresebeesreesseas 4-215
4.11.5 Impacts of Alternative B: Proposed Action and Preferred Alternative (~1 Million
Acres, 20-Year Withdrawal)..........cccooooiiiiiiiiiiiicicee e e 4-216
Direct and Indirect IMPACES ........oecviiiiiiieiieiicciecee e res 4-216
Cumulative IMPACES .....c.eeeiiiiieiieieesieciest ettt taeebeebeebaestaesebeseseesseesses 4-217
4.11.6 Impacts of Alternative C: Partial Withdrawal (~650,000 Acres).......ccccccvvvvveurennen. 4-217
Direct and INdirect IMPACES .......c.ccoveevvierieiiiiiiereetiesee et eve et sere v reesrees 4-217
Cumulative IMPACES .....c.eecieiiiiiieieesiecie ettt reebeebeebe e taesereseseesreessens 4-218
4.11.7 Impacts of Alternative D: Partial Withdrawal (~300,000 Acres).......ccccccvrvurerueennen. 4-218
Direct and Indirect IMPacts .........cccueviiiiiieiieieeeee et 4-218
Cumulative IMPACES ....c.eeriiiiiiiecieesees ettt e e e sre b e ebeebaestaesebessseessaesseas 4-219
AMERICAN INDIAN RESOURCES.......ccooiiieieieieceeeeseeeet et 4-219
4.12.1 Impact Assessment Methodology and ASSUMPLIONS .........ccveevreereeerverrenreesreerseennens 4-219
4.12.2 Compliance with Environmental Regulations and Permitting .............ccccoeveereeennen. 4-221
4.12.3 Incomplete or Unavailable Information...........ccccoeeeeriiriiienienienienieeeeeeeeeeeen 4-222
4.12.4 Impacts of Alternative A: No Action (No Withdrawal) ..........ccccceevevircrincrinvennieennen. 4-222
Direct and Indirect IMPAcES .........ocveviieiiieiieieereecee et 4-222
CumUIative IMPACES ....cveeviieiiieieeiteeieeere ettt e st saeereebeebeesseeseaesnseenseensees 4-223
4.12.5 Impacts of Alternative B: Proposed Action and Preferred Alternative (~1 Million
Acres, 20-Year Withdrawal).........cccvivciiiiiiiiiiieceeeecee e e 4-224
Direct and Indirect IMPacts .........oocvvviieciieiieiereecee et 4-224
Cumulative IMPACES .....c.eeviiiiieiieieecieeciesie ettt e etaeebeebeebeestaeseaesereesveesrens 4-224
4.12.6 Impacts of Alternative C: Partial Withdrawal (~650,000 Acres).......c.cccveevveveennen. 4-225
Direct and Indirect IMPActS .........ooveviieiiieiieiereece et 4-225
CumMUIative IMPACES ....cveeriieiieeie ettt ettt st e be et e e seeesneeenseenseas 4-225
4.12.7 Impacts of Alternative D: Partial Withdrawal (~300,000 Acres).......c.cccvvevveeveennen. 4-226
Direct and Indirect IMPacts .........cccueveieiiieriieieree ettt 4-226
Cumulative IMPACES ....cc.eeviiiieeieeieeeiere ettt et e st e be et e s e setesneeenseenseas 4-227
WILDERNESS ...ttt sttt ettt sttt et be st e e sbe e 4-227
4131 INIOAUCIION ...ttt sttt ettt st st be e 4-227
4.13.2 Impact Assessment Methodology and ASSUMPLIONS .........ccveevveeriververvenreereeseenens 4-227
4.13.3 Impacts of Alternative A: No Action (No Withdrawal) ...........ccccvevvevvincrinvieeneennen. 4-228
Direct and Indirect IMPacts .........ccceevererieninieniineneetee et 4-228
Cumulative IMPACES ....cc.eeiiiiiiiiieieesietest ettt e st veebeebeebeestaesebessseesseessens 4-229
4.13.4 Impacts of Alternative B: Proposed Action and Preferred Alternative (~1 Million
Acres, 20-Year Withdrawal).........cccoeceieiiiiiinieecee e 4-230
Direct and Indirect IMPacts .........oocuereiiiiieiieiereeee ettt 4-230
Cumulative IMPACES ....ccveeiiiiieiiieieesieieste ettt seestaeereebeesbaestaesereseseesseessens 4-230

Xii

October 2011



Northern Arizona Proposed Withdrawal Final Environmental Impact Statement Contents

4.14

4.15

4.16

4.13.5 Impacts of Alternative C: Partial Withdrawal (~650,000 Acres).......cccccvvevvvereennen. 4-231
Direct and Indirect IMPActS .........oovveveiirciieiieieree e 4-231
Cumulative IMPACES ....ccveevvieiiieieeieeeerere ettt e see e ebeebe et essaesnseenseenseas 4-231

4.13.6 Impacts of Alternative D: Partial Withdrawal (~300,000 Acres).......cccccvvevvveveennen. 4-231
Direct and Indirect IMPACES ........eeevviieiiieeiiieciee ettt e eeene e 4-231
Cumulative IMPaCS.......cc.eriiiiiiiieeeeet ettt s 4-232

WILDERNESS CHARACTERISTICS ..ottt 4-232

4.14. 1 INIOAUCTION «..cntiniiiieieeiiete ettt sttt st et b et sttt bt be et enee 4-232

4.14.2 Impact Assessment Methodology and ASSUMPLIONS .........ccveevveerieeriervenreenreereenens 4-232

4.14.3 Impacts of Alternative A: No Action (No Withdrawal) .........c.ccccvevvvencviirinieenneennen. 4-233
Direct and Indirect IMPacts .........cocveviieiiieiieierieee et 4-233
Cumulative IMPACTS ....cc.eeviiiiiiiicieeceecteete ettt streebeebeebeestaesereseveesveessens 4-235

4.14.4 Impacts of Alternative B: Proposed Action and Preferred Alternative (~1 Million
Acres, 20-Year Withdrawal)..........cccooooiiiiiiiiiiccccceece e e 4-235
Direct and Indirect IMPactS .........occveviiiiiieiierienee ettt 4-235
Cumulative IMPACTS ....cc.eecviiiiiiieeeceeeie sttt etreebeebeeba e baeseresereesseesseas 4-236

4.14.5 Impacts of Alternative C: Partial Withdrawal (~650,000 Acres).......c.ccccvevvveveennen. 4-236
Direct and Indirect IMPacts .........coceevererieninienieninteeee et 4-236
Cumulative IMPACES ....c.eeiiiiieiiieeesiesiest ettt s veereebeebaestsesebeseseesseessens 4-237

4.14.6 Impacts of Alternative D: Partial Withdrawal (~300,000 Acres).......c.ccccvevvveveennen. 4-237
Direct and Indirect IMPacts .........cocueeiieiiieiieierieee et 4-237
Cumulative IMPACES ....cc.eevuiiiiieiieitesieee ettt sttt ettt st eeeeneeas 4-237

RECREATION RESOURCES.......cci ottt ettt st ennes 4-237

4.15.1 Impact Assessment Methodology and ASSUMPLIONS .........ccveevveereervenrenreenreenneennens 4-238

4.15.2 Incomplete or Unavailable Information............cccceeevervieviiiniieneenienieeeesreere e 4-239

4.15.3 Impacts of Alternative A: No Action (No Withdrawal) .........cccecoeeviiniiiivnirineeen. 4-240
Direct and Indirect IMPacts .........cocueriieiiiiiieiieie et 4-240
IMPACES 10 VISIEOT USE ...eeivviieiiiiiieiieiieciesire et ere et e steesteessveesreesbeeeaesssesssessseesseessens 4-240
Impacts to Recreation OPppOrtunity........ccccceeeveeeveerieereenieesiieesreesieesieesresressesseeses 4-241
Impacts to Recreation Settings and EXPeriences.........ccocvveveevveerieeneervenreneeeneeneenn 4-242
Cumulative TMPACES ......c.eeeiiieiiiieciie ettt et e e e e b e e eae e s sbeeeseaeesens 4-244

4.15.4 Impacts of Alternative B: Proposed Action and Preferred Alternative (~1 Million
Acres, 20-Year Withdrawal)..........ccoooviiiiiiiiiiiciiccee e e 4-244
Direct and Indirect Impacts: Impacts to Visitor USe .........cceevveeveevvenveereeneenieenen, 4-244
Impacts to Recreation OPPOrtunity........c..ccveeeveevreerieeseesieeeieesreesreesieessesereeseesseessees 4-245
Impacts to Recreation Settings and EXPeriences.........ccoccevcvverieereenienvenvescieeieeneenn 4-245
Cumulative TMPACES ....cc.eevieiiieiieteeieeie ettt sae et be et e e sebeenseenseensees 4-246

4.15.5 Impacts of Alternative C: Partial Withdrawal (~650,000 Acres) ........cceevvevveevreennen. 4-246
Direct and Indirect Impacts: Impacts to Visitor USe .........ccceevververiercieeciienieenieennen, 4-246
Impacts to Recreation Opportunity..........ccoeeceererieniininieneneeeeneeeeee e 4-247
Impacts to Recreation Settings and EXPeriences........cccoovvevveevreeneenrecveereeneenveennn. 4-247
Cumulative IMPACTS ....cc.veiviiiiiiieciesee ettt see e eveereesteestreseresebessseessaeseeas 4-248

4.15.6 Impacts of Alternative D: Partial Withdrawal (~300,000 ACres)........cceccvevvverueennen. 4-249
Direct and Indirect Impacts: Impacts to Visitor USe ........cccceceeveeverieneneesicnencennns 4-249
Impacts to Recreation OPPOrtunity........c.ccceeereereereerreerieerieeseeseesresreesessseesseesenes 4-249
Impacts to Recreation Settings and EXperiences ..........cccccoeveeveneriiencneencneneennens 4-250
Cumulative IMPACES ......cocveruiriiiiiiieierieeteeee ettt 4-250

SOCITAL CONDITIONS ...ttt ettt ettt ettt et saeebesseessesessaensessesssensesssensenns 4-250

4.16.1 Impact Assessment Methodology and ASSUMPLIONS ........cccceeveerierieeiieesieenieeeeneee. 4-250

4.16.2 Incomplete or Unavailable Information............cccoccverviiieeneenienienie e 4-253

October 2011 Xiii



Contents Northern Arizona Proposed Withdrawal Final Environmental Impact Statement
Distribution of Demographic Effects.........c.ccovveiiiiiiiiiiiiiiciceccececeee e 4-253
Public Health and Safety .......c.cccvvviiiiiriieicee e 4-253
4.16.3 Impacts of Alternative A: No Action (No Withdrawal) ...........ccccoviriiiininnnncnnnnn 4-254
Direct and Indirect IMPACES ........eeevuvierciieeiiecieeciie et e 4-254
Cumulative TMPACES.........eeiiiiiiiieiiee ettt et ree e e e be e e rae e sbeeeseaeesens 4-261

4.16.4 Impacts of Alternative B: Proposed Action and Preferred Alternative (~1 Million
Acres, 20-Year Withdrawal)........ccccoeevieiiiiiinieiiecie ettt 4-262
Direct and Indirect IMPACES .........ocvieiiiiiiiieiieciecee et 4-262
Cumulative IMPACES ....cveerieiieeieeieeteee sttt sae et be et sseeseteeneeenseenseas 4-264
4.16.5 Impacts of Alternative C: Partial Withdrawal (~650,000 AcCres) ........ccoeevvrvvreveennen. 4-265
Direct and Indirect IMPAcES .........ccveiiiiiiiiieiiecee et 4-265
Stakeholder ValUes .......co.eevuiiuiiiieriiiieieeee ettt 4-266
Cumulative TMPACES ......eeviiiiieieetecieeere ettt ettt eseaeenseenseeneeas 4-267
4.16.6 Impacts of Alternative D: Partial Withdrawal (~300,000 ACI€S).......cceeevrrvveerreenen. 4-267
Direct and INdirect IMPACES ........ecovierieiiiiiieiieiieeesee e e eve e ereereesrees 4-267
Cumulative TMPACES .....c.eeviiiiieiieiesieeie ettt sttt ettt e e e e eneeas 4-269
4.17 ECONOMIC CONDITIONS ...ttt ettt ettt eee st ete et eneesseeneesaeseeeneens 4-269
4.17.1 Impact Assessment Methodology and AsSUMPLIONS ..........ccceeeevvererienicneeneenieneenn 4-270
Substantive Changes from the DEIS ...........cccoooiiiiiiiiiniecieceeeeeeeeee e 4-271
Economic Impact Modeling ...........ccovveviiiiiiiieiieiiesee e 4-271
Other Economic Effects ANalysis......cccceoererieriniiniininieienieeeeieseeee et 4-274
4.17.2 Incomplete or Unavailable Information............ccoccoceevininiieniniincniniencnceenceeene 4-275
Specific Geographic Distribution of Economic Effects ...........cccocvevvvevierieniennnnne. 4-275
Future Uranium Price Trends and Price Variability ........cccccoceeveninincninncncniennnens 4-275
Existence Value and Economic Value of Ecological Services..........c.cccecvvvireueennen. 4-276
4.17.3 Impacts of Alternative A: No Action (No Withdrawal) ..........cccccvevevircriicinneenneennen. 4-276
Regional Economic Effects under Alternative A .........ccccoeeveevvevienienienreereeeeen, 4-276
Effects on Taxes and Revenues under Alternative A .........cccecceeveevienieeieeseeneenen, 4-282
Cumulative TMPACES ....ccvveiiiiieeiieeesie ettt seesre s veebeebeestaessaessbeesseessaesseas 4-288

4.17.4 Impacts of Alternative B: Proposed Action and Preferred Alternative (~1 Million
Acres, 20-Year Withdrawal)..........cccooooiiiiiiiiiiiciccee e e 4-289
Regional Economic Effects Under Alternative B..........cccoooniieiinnnininieenenee, 4-289
Effects on Taxes and Revenues under Alternative B .........cccocoeoeiiiieiininieeee, 4-294
Cumulative IMPACES ....c.eevvieiieeiieitesteeter ettt seesteebe et e st eseaesnseenseensees 4-298
4.17.5 Impacts of Alternative C: Partial Withdrawal (~650,000 Acres).......ccccccvvevveveennen. 4-298
Regional Economic Effects under Alternative C...........cccoevvveviievienieniecreereeveenn, 4-299
Effects on Taxes and Revenues under Alternative C ........ccoocoeoiiienieieiieeeieeene 4-303
Cumulative IMPACES ....c.eevieiiieiieitesierese ettt sae et e be et eseseenseenseensees 4-308
4.17.6 Impacts of Alternative D: Partial Withdrawal (~300,000 Acres).......c.cccvevvveveennen. 4-308
Regional Economic Effects under Alternative D .........ccccoovvvevievienieciecieereeieenen, 4-308
Effects on Taxes and Revenues under Alternative D .........ccoocveviienienienciiniieeenen, 4-313
Cumulative IMPACES ......eeviiiiieiieieesieee ettt et ettt enseenseensees 4-318
5. CONSULTATION AND COORDINATION 5-1
5.1  PUBLIC INVOLVEMENT — SCOPING......cccitiiiieieieieie sttt 5-1
S.TT INEWSIEIEETS ..ottt ettt ettt ettt et e sttt e e s et et e seest et e eneeneesseeneensesseeneans 5-1
S5.1.20 MaING LIS .eiuiieiiiiieiieciieee ettt sttt ettt ettt e sat e s aeeteeseebeesbeesaeesnnesnneens 5-2
5.2 COOPERATING AGENCY CONSULTATION......ceiteteieeieieeieeteieetete st 5-2
5.3  COORDINATION WITH LOCAL GOVERNMENTS.....cccooiiiieteeeeee e 5-3
54 CONSULTATION WITH TRIBAL GOVERNMENTS ......cciiiiieeeee e 5-3
Xiv October 2011



Northern Arizona Proposed Withdrawal Final Environmental Impact Statement Contents

~

SCEOTEO0® e

5.5 ENDANGERED SPECIES ACT AND NATIONAL HISTORIC PRESERVATION ACT
COMPLIANCE ...ttt ettt sttt sttt s bt beste b et e s et et eseeseebenaens 5-5
5.5.1 Endangered Species Act COMPIIANCE.......ccccverreriieiiieiieiieiienee e e ereeseeesseessnesnneens 5-5
5.5.2 National Historic Preservation Act ConSultation............ccoeceeevereeeesieneesienesiese s 5-5
5.6 DRAFT ENVIRONMENTAL IMPACT STATEMENT PUBLIC COMMENT ..................... 5-6
5.7  LIST OF PREPARERS ......ooiiiieeeee ettt 5-321
5.7.1 Interdisciplinary Team MEMDETS.........cc.ccverierreeiierieriienieeseesereereesreesreesseessnesaneens 5-321
5.8 COOPERATING AGENCY TEAM ....coiiiiiieieiiieietesesieeeeee ettt 5-324
LITERATURE CITED 6-1
GLOSSARY 71
INDEX 8-1
Appendices*

Federal Register Notice

Locatable Mineral Resources—Reasonably Foreseeable Development Scenarios

Legal Descriptions of Lands Proposed for Withdrawal, by Alternative

Summary of Records for Selected Wells

Summary of Location and Discharge for Springs, Seeps, and Streams

Site Information for Water Quality Samples

Summary of Selected Chemical Quality Data for Water Samples

Determining Source of Dissolved Uranium Using Isotopes
Culture History of the Proposed Withdrawal Area
Recreation Opportunity Spectrum

Haul Route Use Data

* The Appendix volume for this FEIS is only available electronically. It may be downloaded from the
BLM project website (http.//www.blm.gov/az/st/en/prog/mining/timeout.html) or requested by mail from
Mpr. Chris Horyza, BLM Project Manager, Arizona State Office, Bureau of Land Management, One North
Central Avenue, Suite 800, Phoenix, AZ 85004, or by calling 602-417-9446 or emailing
choryza@blm.gov.

October 2011 XV


http://www.blm.gov/az/st/en/prog/mining/timeout.html�

Contents

Northern Arizona Proposed Withdrawal Final Environmental Impact Statement

Figures

1.1-1.  Proposed Withdrawal area. ...........ccceeeiiiiiiiiieiiieciee ettt et sereeebae e beesreeeereessneeas 1-2
1.1-2.  Federal locatable minerals proposed for withdrawal..............ccccoeveiiiiiiiiiiciieieciesee e, 1-4
2.4-1.  Previously withdrawn lands in the proposed withdrawal region...........c.cccceevvvevverienreereenreennn. 2-9
2.4-2.  Alternative C partial withdrawal boundary: North Parcel............ccccoovevviiiiiiiviiiiiieniece s 2-17
2.4-3.  Alternative C partial withdrawal boundary: East Parcel. ..........cccccoceoiiiniininniininecnee, 2-19
2.4-4.  Alternative C partial withdrawal boundary: South Parcel.............cocooiiiiiininiiiiniieie, 2-20
2.4-5.  Alternative D partial withdrawal boundary: North Parcel. ...........c.ccoccooiiiininininiie, 2-25
2.4-6.  Alternative D partial withdrawal boundary: East Parcel.............cccccoevveiviiiciiiviiiniinieiie e, 2-26
2.4-7.  Alternative D partial withdrawal boundary: South Parcel. ...........cccccoveviiiiiiiiiiiiniecie e, 2-27
TN B N e |31 USSP 3-12
3.2-2.  Background concentrations of criteria pollutants from the air quality study area..................... 3-28
3.3-1.  Areas favorable for uranium (from Finch et al. 1990). ........ccccvviiiriiniiriireeee e 3-37
3.4-1.  Regional loCAtION MAP......cccueeevieerieiieriierieerteeieeteesseesteesstessseasseeseeseesseesssesssesssesssessseessessssennns 3-43
3.4-2. Generalized map showing major plateaus of the area surrounding Grand Canyon (from

Beus and Morales 2003).......ooiiiiiieieeeeeee ettt sttt 3-44
3.4-3.  Conceptual geological section of the Grand Canyon—San Francisco Peaks—Verde Valley

region (from Zion Natural History Association 1975a). .......cccceeevvrvieeveenienienieeieeieeieeeeeeen 3-49
3.4-4. Conceptual geological section of the Cedar Breaks—Zion—Grand Canyon region (from

Zion Natural History ASSoCiation 1975D). ...cccueeciieeiieiieiieiieiieeie ettt 3-50
3.4-5. Geological map for water resources StUAY Ar€a..........cccververcirecieeseerieneenieeeeeieereesseeseeesnneenns 3-51
3.4-6a. Geological sections in water resources study area (modified from Brown and Billingsley

20T0). ettt bt b e e bt e bt bt et bt e a et e sh e et e b eh e et bt e e e bt et enees 3-52
3.4-6b. Geological sections in water resources study area (modified from Brown and Billingsley

20T0). ettt bt et h e e bt et h et bt ea et e eb e et e bt eh e e bt e be e e bt eatenees 3-53
3.4-7.  Stratigraphic relation of perched groundwater zones and regional aquifer to mineralized

breccia pipe deposits in northern Arizona (from Bills et al. 2010 and modified from Van

Gosen and Wenrich 1989)......ccviiiiiiiiicieeecece ettt v e b e te e ae e s beetbeerbeesreens 3-61
3.4-8. Conceptual diagram showing various types of solution-collapse features found in

northwestern Arizona (from Wenrich 1992).........cccooviiiiiiiiiiiiieeeeeeee e 3-62
3.4-9. Hydrologic features for water resources StUdy area. .........cooceeeeereereeeiereeiesieseeieseseeee e eeeens 3-67
3.4-10. Mean annual precipitation, 1971 through 2000.............cccoveriiriirciieiieeenee e 3-68
3.4-11. Hydrologic features for North Parcel. ..........ccccoevveiieiieniiieceeee e 3-69
3.4-12. Hydrologic features for East Parcel...........cccovciviiiieiiieiienieieceeeeeeeeee e 3-70
3.4-13. Hydrologic features for South Parcel. ...........ccccooviiiiiiiiiiiiciccececeeee e 3-71
3.4-14. General direction of groundwater movement in the regional aquifer in the water resources

study area (modified from Bills et al. 2010). .....ccoeiiiiiiiieieieee e 3-75
3.4-15. Direction of groundwater movement in the Kaibab Plateau region (modified from

HUNEOOM 1974). oottt ettt ettt e e s te e staessbeesseesbaesseesssesssesnseenseensens 3-76
3.4-16a. Total dissolved solids concentration and discharge of springs, streams, and wells for the

North Parcel and VICINILY........ccevcviriiriiieriieriierie ettt eseestaeseaeseresnsesnseeseenseennns 3-87
XVi October 2011



Northern Arizona Proposed Withdrawal Final Environmental Impact Statement Contents

3.4-16b. Arsenic concentration of springs, streams, and wells for the North Parcel and vicinity........... 3-88
3.4-16¢. Uranium concentration of springs, streams, and wells for the North Parcel and vicinity. ........ 3-89
3.4-17a. Total dissolved solids concentration and discharge of springs, streams, and wells for the

East Parcel and VICINILY. .......cecueiiiieieei ettt et ese e e e seeneeneas 3-90
3.4-17b. Arsenic concentration of springs, streams, and wells for the East Parcel and vicinity. ............ 391
3.4-17c. Uranium concentration of springs, streams, and wells for the East Parcel and vicinity. .......... 3-92
3.4-18a. Total dissolved solids concentration and discharge of springs, streams, and wells for the

South Parcel and VICINILY........coerieriiiiiiiiieeereeee ettt sttt 3-93
3.4-18b. Arsenic concentration of springs, streams, and wells for the South Parcel and vicinity........... 3-94
3.4-18c. Uranium concentration of springs, streams, and wells for the South Parcel and vicinity. ........ 3-95
3.5-1.  GENETAL SOIL SUTVEY. ..ccuiiiieeieiietieieie ettt ettt ettt et e e et e e e st e et eteseeentesseeneenseeneensesseeneensas 3-100
3.6-1.  Proposed withdrawal area and Areas of Critical Environmental Concern..............ccccveeunenn. 3-115
3.6-2.  Vegetation communities (from Brown and Lowe 1980)..........cccccvveviiriieriienienienie e eieeiens 3-116
3.7-1. WIildlife HNKAGES. ....oooveeiieiieriieciecie ettt ettt te e ste et s b e s e enseensaesaessaesnsesnsennsenns 3-123
3.8-1.  Special Status PLANLS. ...ccvveiiieeriiiiieiieieeie et e st e ete et eereeeteeete e teestbesebeeereeaseeseesseesssesrseessesnreens 3-145
3.8-2.  Black-footed ferret and Houserock Valley chisel-toothed kangaroo rat. ............ccceeevveerveennenns 3-149
3.8-3.  California COMAOT......cccuiiiiiiieiiitieiteee ettt sttt bt b e st sbe et e e eneenees 3-151
3.8-4.  Ambersnails, northern leopard frog, and southwestern willow flycatcher............c.cccceeevvenenne 3-152
3.8-5. Critical habitat. ......co.eoiiiiiiiieiiieee ettt sttt 3-153
3.8-0.  Peregrine falCOM......ccciiiiiiiciii ettt et e et e e e e eba e e tbeeenbaeeaaeenns 3-167
3.8-7.  NOIthern OSNAWK. .......coiiiiiiiiiiii ettt s v e v e e beete e raestaeetneeaveenreens 3-169
3.8-8.  Desert biZhOrn SNEEP. ......eccieriiiiiieiieiieiteeeree ettt ettt e s e e e eseese e saessaesanesnseenreens 3-175
3.9-1.  Visual resource management classes of the North Parcel............ccccccoeevriieniiniiniiicniees 3-188
3.9-2.  Visual resource management classes of the East Parcel. ...........cccoocvveieiieniinincniieeeee 3-190
3.9-3.  Scenery Management System classes of the South Parcel............cccooeviiiiiiniiiiiiiiiece, 3-193
3.11-1. Archaeological site concentrations per section for the North Parcel. ..........c.cccooevieiiiiiiinn, 3-206
3.11-2. Archaeological site concentrations per section for the East Parcel.............ccoccooeniiiinnene. 3-207
3.11-3. Archaeological site concentrations per section for the South Parcel. ...........c..coocooiiinnnne. 3-208
3.14-1. Wilderness CharaCteriSTiCS. .. ..cuutrtertiruirrieriieiesie sttt ettt ettt sttt sae et b et e e eae e 3-223
3.15-1. RECIeation OVEIVIEW IMAP. ......cccurererieerreerreeateeesseesseeessseesseeessssessseesssesesssessssessssssesssessssseenes 3-227
3.15-2.  TranSPOItatiON IMAP. .....ccceeeereeerveererieerreesiseeasseeesseessseeessseesssseessssessseesssesessseesssessssssesssessssseenes 3-228
3.15-3. Recreation Opportunity SPECLIUM MAP. ....ccveerreereerererrrrerieesieeseessressesseesseesseesseessaesssesssesssenns 3-236
3.15-4. Park backcountry management ZONES MAP. ........ceereverreerreerreereessresresseeseesseesseesseeseesssesssenns 3-238
3.15-5. Management units within the proposed withdrawal area. ............cccecvverircienienieniienie e 3-239
3.16-1. Population centers in the vicinity of the proposed withdrawal area...........c.cccceevvvencrirecnnens 3-243
3.17-1. National parks and monuments in the Study area............ccccceveeeriieriiieeniiecie e 3-277
3.17-2. Utah unemployment rates, compared with rates in United States and counties of interest,

2000-2010 (Source: BLS 2010).....cccuieieieriieiesie ettt eee sttt este e esaeseeennens 3-283
3.17-3. Arizona unemployment rates, compared with rates in United States and counties of

interest, 2000—2010 (Source: BLS 2010). ..cccviiioiiiiiiieciieeiie ettt 3-284
October 2011 XVii



Contents

Northern Arizona Proposed Withdrawal Final Environmental Impact Statement

4.4-1. North Parcel locations of alternative withdrawal areas, protective spring buffers, springs,

ANA WALET WELIS. ..c..ieiiiiieee ettt ettt st 4-55
4.4-2. East Parcel locations of alternative withdrawal areas, protective spring buffers, springs,

ANA WALET WELIS. ...ttt ettt ettt st 4-56
4.4-3.  South Parcel locations of alternative withdrawal areas, protective spring buffers, springs,

ANA WALET WELIS. ..c..eeiiiiiieee ettt ettt 4-57
4.7-1.  Potential linkage between chemical and radiation hazards associated with mining

operations and biota (from Hinck et al. 2010).......ccccveviieriiriiiiieiieieeee e 4-132
4.7-2.  Exposure Pathways among generalized terrestrial and aquatic habitats (from Hinck et al.

20T0). ettt ettt h et h e bt et h et eh e e a e e bt e he et e bt e st et bt e tesbeeaaen 4-133
4.9-1.  Viewshed analysis for Tuckup Canyon Trialhead and Sowats Point.............cccecvevevercrennneenen. 4-181
4.9-2.  Viewshed analysis for Kanab Point and Havasupai Point.............ccccccoeevevieniencienienieeeenen, 4-182
4.9-3.  Viewshed analysis for Cape Final and Cape Royal..........cccccceeviiiiiiiiiiniiciicciecicceereeeenn 4-183
4.9-4.  Viewshed analysis for Bright Angel Point and Point Imperial. ...........c..ccovevveviiiciiiieieenen. 4-184
4.9-5.  Viewshed analysis for Desert View Watchtower and Grandview Point. ...........cccceeevvennnnen. 4-185
4.9-6.  Viewshed analysis for Trailview Overlook and Hopi Pont...........c.cccceevievieniinciincicieeeenen, 4-186
4.10-1. Soundscapes area Of INIUEINICE. ......ccveeviiiiiiiiiiiiiicie ettt beeres 4-208
4.17-1. Projected direct mining employment under Alternative A..........ccceceviriereniecieneeeeeeee e 4-273

Tables

1.1-1.  Acreage, by Parcel, of Federal Locatable Minerals Proposed for Withdrawal................cc......... 1-3
1.4-1.  Federal Laws, Statutes, Regulations, Executive Orders, and Presidential Proclamations ........ 1-19
1.4-2.  Arizona State Laws and Regulations............cccceveuieiiesienienieniecieeieeeesee e 1-21
1.5-1.  Description of Relevant Issues for Detailed ANalysis........cccccoeerererienineinenenienenceieneeeene 1-25
2.4-1. Lands in the Vicinity of the Proposed Withdrawal Area Previously Withdrawn from

IMININE ACHIVILY .eevieeiieiieeieeritesteeeteeteete e bt esteesteesssessseesseesseesseesseesssessseanseensaesseesssesssesssennseensees 2-10
2.4-2. Reasonably Foreseeable Future Activity, Alternative A, North Parcel..........c.ccccevveniirncinnnnnns 2-12
2.4-3. Reasonably Foreseeable Future Activity, Alternative A, East Parcel..........c.cccoovvevvvniiincinnnnnns 2-12
2.4-4. Reasonably Foreseeable Future Activity, Alternative A, South Parcel..........c.ccccevveviiiiinnnn, 2-13
2.4-5. Reasonably Foreseeable Future Activity, Alternative B, North Parcel..........c.ccccoeveviiiinnnan, 2-15
2.4-6. Reasonably Foreseeable Future Activity, Alternative B, South Parcel..........c.cccccovvvvverinnnns 2-16
2.4-7. Reasonably Foreseeable Future Activity, Alternative C, North Parcel..........c.ccccevvvvieninnnnns 2-21
2.4-8. Reasonably Foreseeable Future Activity, Alternative C, East Parcel ............cccoccvevvvnieniinnnnnns 2-22
2.4-9. Reasonably Foreseeable Future Activity, Alternative C, South Parcel..........c.ccceevveviiiiennenns 2-22
2.4-10. Reasonably Foreseeable Future Activity, Alternative D, North Parcel..........c.ccoeeveniiiinnnnns 2-28
2.4-11. Reasonably Foreseeable Future Activity, Alternative D, East Parcel............cccoccveveeniinicinnnnnns 2-28
2.4-12. Reasonably Foreseeable Future Activity, Alternative D, South Parcel............ccccooevvivninnnnns 2-29
2.7-1.  Federal Locatable Mineral Estate (Acres) Subject to Withdrawal by Alternative and by

PATCEL.....eeeee ettt st b ettt et 2-31
xviii October 2011



Northern Arizona Proposed Withdrawal Final Environmental Impact Statement Contents

2.7-2.
2.7-3.

2.8-1.

3.1-1.
3.2-1.
3.2-2.
3.2-3.

3.2-4.
3.2-5.

3.2-6.
3.2-7.
3.2-8.
3.3-1.

3.4-1.

3.4-2.
3.4-3.
3.4-4.
3.4-5.
3.5-1.
3.5-2.

3.5-3.
3.6-1.

3.7-1.
3.7-2.
3.7-3.
3.7-4.
3.7-5.
3.8-1.
3.8-2.

3.8-3.

3.8-4.

Locatable Mineral Exploration and Mine Operating Requirements ...........cccccceevveeveeveeneennen. 2-31
Reasonably Foreseeable Future Locatable Mineral Operations by Alternative (anticipated

OVET 20 JEATS) .euuvieeuiiresrieeiteeertteesereeestreesseeasseessseeassseassseesssesassseesssesssseesssessssssessseesssessssseesssees 2-32
Summary of Potential Environmental Impacts by Alternative............ccoeevveeieereevreeereenreenenene. 2-35
Resource Condition INAICALOTS .......ccouieiuiiiiiiiiiiieiee ettt st 34
Meteorological Conditions in and near the Proposed Withdrawal Air Quality Study Area .....3-13
National Ambient Air Quality Standards..........c.ccoecvevierierieriereeeeeeee e 3-16
PSD of Air Quality Increments, Significant Impact Levels, and Monitoring de Minimis
COMCENTATIONS. ...ttt sttt st et b e et e st e b et e sbeeat et e sbe e st e bt es e et e e bt eseeseeemtentesaeeneens 3-19
PSD Sources Located within and near the Proposed Withdrawal Air Quality Study Area ...... 3-23
2005 Summary of Emissions by Source (in tpy) for Coconino and Mohave Counties,

Arizona, Kane and Washington Counties, Utah, and Arizona Statewide ...........cccceevverueennnnnne. 3-25
2008 Air Quality Monitor Data from the Air Quality Study Area.........ccceeveervevcieciecieeieenen. 3-28
Arizona 1 Mine Potential to EMit (tPY)...cccveeeeriieriieiiiieieeciee ettt e 3-29
Air Quality Resource Condition INAiCAtOrS........c.cccvveviieiiieriieiieiie e cie et sere e eeveevee e 3-32
Estimated Known Reserves, Undiscovered Uranium Endowment, and Estimated Total

Available Uranium RESOUICES. .......ceouiiuieieiiieieie ettt ettt 3-35
Summary of Records for Wells Completed in the Regional Aquifer within and adjacent to

the Proposed Withdrawal AT€a .........c.ccovveiuieiiiiiiciieieeeeeese et ere e ste et veseveesveeveereas 3-47
Geological Units Penetrated at Wells for Selected Breccia Pipe Uranium Mine Sites............. 3-48
SUMMATY OFf WateT TYPES 1..veeiieiieiiieie ettt ettt et e st e snteesbeesaesseessnesnsennns 3-83
Summary of Statistics for Water Quality Samples...........ccoecvrriirieniiiniiiiieeeeeeeeee e 3-85
Summary Statistics for All Non-mine-Related Samples..........ccccoovieriniiiinininininieeene 3-86
Area and Proportionate EXtent of SOIlS........cccceviiiiiiiiiiiicicieeececee e 3-101
Concentrations of Naturally Occurring Uranium and Arsenic in Undisturbed Soil and

114 110113 11 TR 3-107
Summary of Soil and Sediment Sample Results from Mines ...........ccceceevveeveecieecieecieeneennen. 3-109
Vegetation Communities and Dominant Plant Species on the Colorado Plateau within the
Proposed Withdrawal ANalySiS ATEa .......cceeveeriiiieeiierieieesieeseeseeseeeereereesreesreeseaesesessneeens 3-114
General Wildlife SPecies SUMMATY ........ccveiveiieiiieiieieeceesreere e erreesreesteesareeereeveeveessnesens 3-122
Representative Wildlife by Vegetation COMMUNILY ........cccvveveerieeriereeneesiresreereesreesseesenenens 3-124
Wildlife Management Indicator Species on the Proposed Withdrawal Areas .............cc..c...... 3-126
Arizona Priority Bird Species by Vegetation TYPe........cccvevvvereerierieniieiieieeieesee e svesneens 3-132
Fish and Wildlife Resource Condition Indicators ...........ccoceeveiereenienieieieeieeseeee e 3-134
Special Status SPeCIeS SUMIMATY ........cc.eeeuieiieiieiiierieteerteesreesteeereereebeesreesrseseseereesseesreeses 3-136
Federally Listed Species and Their Potential for Occurrence in the Proposed Withdrawal

YN T OO OO PRSPPI 3-143
BLM Sensitive Species and Their Potential for Occurrence in the Proposed Withdrawal

YN T OO OO P PSRRI 3-160
Forest Service Sensitive Species and Their Potential for Occurrence in the Proposed

WIRATAWAL ATCA ...ttt ettt ettt et et e s et et e s teeneenseeseensesseeneesesneennens 3-171

October 2011 Xix



Contents

Northern Arizona Proposed Withdrawal Final Environmental Impact Statement

3.8-5.  NPS Sensitive Species and Their Potential for Occurrence on the Proposed Withdrawal

AATRA .ttt st st e b e e b e bt bt sat et e et e b e sbeesaeesareea 3-176
3.8-6.  Special Status Species Condition INAICALOTS ..........ccueevviiviieriieiieiiecie et ere v ens 3-182
3.9-1.  Visual Resource Management Class DESCIIPHIONS........cccueevcveeervieriieeiieenreeeieeesveesveesene e 3-184
3.9-2.  Forest Service Visual Quality Objective DeSCriptions..........ccccververierereeniierieeseeseeseesvesneens 3-185
3.9-3.  Forest Service Scenery Management System Scenic Integrity Objectives........ccccevvvvrveennnns 3-186
3.9-4. North Parcel Visual Resource Class Acreage for BLM and Forest Service Land.................. 3-187
3.9-5.  East Parcel Visual Resource Class Acreage for BLM and Forest Service Land..................... 3-191
3.9-6.  South Parcel Visual Resource Class ACTEAZE ........ccveeviivieeriieirieiiieereereereesveesreesieeseeesveeveens 3-192
3.10-1. Sound Levels of Representative Sounds and NOISES.........ccccverververciirciieniieniieneeneeseeeveeseens 3-199
3.10-2. Soundscape Condition INAICALOTS..........ccverieriiiirriiieieereereesee e ere et ereeiee e sraesrreensessseens 3-202
3.11-1. National Register of Historic Places Status of Archaeological Sites and Historic-Age

Properties Dy Parcel........cc.ooiiiiiiiiiiee e 3-204
3.11-2. National Register of Historic Places Listed Properties ...........ccoceevenerieneniniencnieeneeene, 3-204
3.11-3. Cultural Affiliation Totals for Each Parcel ............ccoocoeiiiiiiieniiieeeeeeeeeeee e 3-205
3.12-1. Plants Important to the Hualapai in the Proposed Withdrawal Area............cccceeveevreirereennenns 3-218
3.13-1. Wilderness Resource Condition INAIiCAtOTS ........ccceruiruierieriirieniiniieiesieeteeeeeee e 3-222
3.14-1. Wilderness Characteristics Condition INdicators ...........cccuevverierciieiieesienieneesie e eeeeieeeeens 3-224
3.14-2. Overview of BLM Wilderness CharacteriStiCs ..........cccveriveruervercriesieesriesieeseesnesnessseenseesseens 3-224
3.15-1. Existing Routes within the Proposed Withdrawal Area: Mileage Summary by Use and

Maintenance LEVEl.........ooiiiiiiiiiiiee ettt 3-226
3.15-2. Inventory of Recreation Sites and Visitor Data within the Proposed Withdrawal Area......... 3-229
3.15-3. Arizona Strip Field Office Visitor Use Activity Groupings for 2009...........cccceeeeivievveennens 3-232
3.15-4. Duration of Visits to Kaibab National FOrest...........cccccerieniiiiiiiiiiiiieeneieeeeeeeee 3-233
3.15-5. Activity Participation on Kaibab National FOrest...........cccecceviiiiiiniiniiniiiicceeenceee 3-234
3.15-6. Recreation Opportunity Spectrum within the Proposed Withdrawal Area..........cccccoevenenne. 3-235
3.16-1. Historical and Projected Population within the Study Area..........cccceeeeiveeriieiiiieeiie e 3-250
3.16-2. U.S. and Blanding Area Natural Background Radiation DoSes...........c.cccvevvievienieniesneenneans 3-254
3.16-3. Individual Exposure from Uranium-related Hauling .............ccocooeviviiiiiiviiniiiniccie e, 3-260
3.16-4. Data for Minority (2010 Census) and Low-Income (2000 Census) Populations in the

STUAY AT ettt ettt ettt et et e et e b e bt e st e te e st e naesseentesesseenseseeseensenseenseseeneaneas 3-263
3.16-5. Social Condition INAICALOTS .......cceertiriiriiriiiieie ettt 3-265
3.17-1. North Study Area Output and Value-Added (GRP) by Sector, 2000.........ccccevvevverierrcrennnnns 3-267
3.17-2. South Study Area Output and Value-Added (GRP) by Sector, 2000.........cccceevvevververrcreennnns 3-268
3.17-3. Utah Counties EMployment HISTOTY ......c..cccveiiiiiiiiiiiiicie ettt svneeave v ens 3-269
3.17-4. Utah Employment bY INAUSITY .....cccviieiiiiiiiiiiiiecciie ettt ettt eve et sve e veesvneeaveeaveens 3-270
3.17-5. Utah Counties Major EMPIOYETS........ccceciirieriiriiiieeieeieesieeseestestesreeseeseesseessnessnesssesssenns 3-270
3.17-6. Arizona Counties EMployment HiSTOTY ........cccuevviiriiieiiieiierieeriesiesieere et eieeseeeseeeseesevesnreens 3-271
3.17-7. Arizona Counties Employment by INAUSEIY ........c.cccvriiiiiierienierieeieceeieeieeee e 3-272
3.17-8. Arizona Counties Major EMPIOYETS........ccccviiiiiiiiciiiiiieeieeciie ettt svee e 3-272
3.17-9. Utah Earnings HiStOrY ......cccueiiiiviiiiieiieiiecieesiee ettt eteeste e tee st seveseveeaveeveevaestsesaneesvesnveens 3-273
3.17-10. Utah Earnings by INAUSIIY........cocuiiciieeiieiieiiereecte ettt esseeseessaessaesnnesnsesnseens 3-274
XX October 2011



Northern Arizona Proposed Withdrawal Final Environmental Impact Statement Contents

3.17-11.
3.17-12.
3.17-13.
3.17-14.
3.17-15.
3.17-16.
3.17-17.
3.17-18.
3.17-19.
3.17-20.
3.17-21.
3.17-22.
3.17-23.

3.17-24.
3.17-25.
3.17-26.
3.17-27.

3.17-28.

3.17-29.

3.17-30.

3.17-31.

4.1-1.
4.2-1.
4.2-2.
4.2-3.
4.2-4.
4.2-5.
4.2-6.
4.2-7.
4.2-8.
4.2-9.
4.2-10.

4.2-11.
4.2-12.
4.2-13.

Arizona Earnings HISTOTY ......ciiiiiiiiiiiiieciieeciee ettt et estae e reesntaeessvaeessaeesseessneeenes 3-275
Arizona Earnings by INAUSITY .....ccviiiiiiiiii ettt st eve v 3-275
North Study Area Tourism Impacts, 2008 ..........cceocvervieriierierieeriereerre e seesresere e 3-278
South Study Area Tourism Impacts, 2008 ...........cccccveviierierieerieree et ere e e 3-278
Utah Mining Sector Employment History (number of jobS).......cccccovvveviiiiiiiiniieeie e 3-279
North Study Area Mining Detail, 2009..........ccciiiiiiiiiieiiieeceee et 3-280
Arizona Mining Sector Employment History (number of jobS)........cccceevviiiieviieniiccicciecenee, 3-280
South Study Area Mining Detail, 2009..........ccccveeiieciieriieriierieree et 3-281
Utah Median Household INCOME........cc.coviiiiiiiriiiieiiiieteteee et 3-282
Arizona Median Household INCOME............cooiiiiiiiiiiiieeee e 3-282
State of Utah Income Tax and Sales Tax Revenues 2005-2010.........cccceevienieniiinienseeneennen. 3-285
Sales-related Tax Revenues for Utah Communities in the Study Area: 2005-2010............... 3-286
State of Arizona Income Tax and Sales-related Tax Revenues, and Mining Severance Tax
Collections, 20052010 ......ccoouiiiiiiiiiee ettt e et e e e st e e e steeesssaaaeesssataeessnaaeeean 3-287
Sales-related Tax Revenues for Arizona Communities in the Study Area: 2005-2010 ......... 3-287
Inventory of Recreation Sites in and Near the North Withdrawal Area...........cccoceeceerinennene. 3-289
Inventory of Recreation Sites in and Near the South Withdrawal Area..........c.ccccoeevveenrennene. 3-291
Big Game Hunting Use, Success Rate, and Economic Values in GMUs Overlapping the
Proposed Withdrawal Areas (Averages 2004—2008) ........cccveveerierirrierrieerieeneeseesnesnesneenns 3-292
Summary of Values to Visitor to Prevent a Decrease in Visibility (Visual Range) at Grand
Canyon National Park ..........ccoociiiiiiiiiicceeeese et 3-294
Uranium Reserves and Resources in the United States, Year-End 2008 (in million pounds

U3008) ettt ettt ettt h ettt h et bt a bt e h e et e bt et ehe e a e et e e bt e st e bt ea e et e e bt e testeeaaens 3-295
Comparison of World, United States, and Withdrawal Area Reserves and Resources of
Uranium, Year-End 2008 (in million pounds U30g) ......c.cccviriieriierienienienie e eveeieesee s 3-295
Economic Condition INiCatOTS. ......ccueiuiriiriirieieieeiee et 3-297
Standard Resources Impact DeSCriPtion.........cc.eecueririereriiieniiiieiesieete et 4-3
Magnitude and Degrees of Effects on Air QUAality.........ccoccveveiereiierieniienienie e ere e 4-6
Duration Definition of Effects on Air QUAality ........cccuvieviiiiriieeiiieeiee et eve e 4-7
Particulate Matter Emissions Associated with Surface Disturbances ............ccocceveeieceenencnnee. 4-10
Vehicle/Equipment Roster for “Typical or Hypothetical” Mine .........ccccccvevverveneenienieeieennen, 4-11
Hypothetical/Typical Mine Vehicle/Equipment Exhaust Emissions in Tons per Mine Life .....4-13
Hypothetical/Typical Mine Vehicle/Equipment Fugitive Dust Emissions Over 20 Years ........ 4-14
Typical Mine Projected Facility-Wide Annual Emissions (tons/year) .........cccccveeveeveeveeveennenn 4-15
VISCREEN Maximum Tons per Year NOyx and PM;, Emission Rate Input Values................ 4-22
VISCREEN Source-Receptor DiStancCeS........cecververiireiierieerieeniesiesieereeseesseesseessnesssessseenses 4-22
Class I Visibility Modeling Results—Maximum Visual Impacts Inside Grand Canyon

INAONAL PATK ...ttt ettt ettt e s ee et esbeeseentesseeneenes 4-23
Arizona 1 Mine Projected Facility-Wide Annual Emissions ............ccecceverveeneneeneneenienenens 4-23
Arizona 1 Mine Modeling RESUILS .........cccoiiriiiiiiiiieieieciesee et 4-24
Grand Canyon Visibility Impact Modeling Results ..........c.cccvevieviiiiiiiieieeieeceecee e 4-25

October 2011 XXi



Contents

Northern Arizona Proposed Withdrawal Final Environmental Impact Statement

4.2-14. Grand Canyon Visibility Impact Modeling Results New FLAG Approach ............ccccoeeveennens 4-25
4.2-15. Total Emission in Tons (20-year time frame) .........cccccveeeerireriieiiiieeiieeeieeeveeeveeereeesveeevee e 4-26
4.2-16. Summary of Activity Associated with Alternative A over 20 Years........c.cceceveeveereneeneneneens 4-26
4.2-17. Summary of the Maximum Total Emission Associated with Alternative A (in Tons)............... 4-27
4.2-18. Summary of Activity Associated with Alternative B ...........ccccoevoiiiiiiiiiiiceeeceeeee e 4-29
4.2-19. Summary of the Maximum Total Emission Associated with Alternative B (in Tons) .............. 4-29
4.2-20. Summary of Activity Associated with Alternative C ............cceevvievieiieiieiiecreeeeiee e 4-32
4.2-21. Summary of the Maximum Total Emission Associated with Alternative C..........c.cceccererennee. 4-32
4.2-22. Summary of Activity Associated with Alternative D ..........cccoooieiiiiniiiiiniiieee e, 4-35
4.2-23. Summary of the Maximum Total Emission Associated with Alternative D...........ccc.cccvvrennnnns 4-35
4.3-1. Magnitude and Degrees of Effects on Geology and Mineral Resources...........cccccccvveeveeennenns 4-39
4.3-2.  Duration Definition of Effects on Geology and Mineral Resources..........ccceeeveeevieenveeennenns 4-39
4.3-3.  Summary of Direct, Indirect, and Cumulative Impacts for All Alternatives ...........ccoceerevrrenne 4-41
4.4-1. Summary of Definitions for Direct and Indirect Water Resource Impacts............cceeevvrvennnene 4-45
4.4-2. Water Resource Impact DUIAtioN.........cceeeiiierciiiiiiieciie e estee st ree e sveeeeaeesbeeeaaeenes 4-50
4.4-3. Summary of Potential Water Resources Impacts...........ccccueeeeiieiiiiiiiiencie e 4-73
4.4-4.  Probability of Impact to Perched Aquifer Springs Quantity or Quality.........ccccccveveercirrcvennnnns 4-74
4.4-5. Summary of Projected Impact on R-aquifer Spring Water Quality ...........cceevevvrreencirrcinnnnnnns 4-79
4.5-1. Magnitude and Degrees of Effects on Soil RESOUICES .......cccvvvverieeriieniienieeieeeeereeieeieeeen 4-106
4.5.2.  Duration Definition of Effects on Soil R€SOUICES..........ccoceeriiriiiiiiiiiiieiieieeceeeeeeeee, 4-107
4.5-3.  Summary of Potential Direct and Indirect Impacts to Soil Resources...........cccceeevveeereennnenn. 4-107
4.6-1. Magnitude and Degrees of Effects on Vegetation Resources .........ccccvevvevverienveecieecieenieennen. 4-123
4.6-2.  Duration of Impact DESCIIPION.......ceeriierierieriieiieteteeree e sreereeteesteeseessaessseesseesseesseensees 4-123
4.7-1. Magnitude and Degrees of Effects on Fish and Wildlife Resources..........ccccccevevvecviecrieninennen. 4-135
4.7-2.  Duration Definition of Effects on Fish and Wildlife Resources .............cccceveniiniiniennennnen. 4-135
4.7-3.  Forest Service Management Indicator Species on the Proposed Withdrawal Area................. 4-141
4.8-1.  Species Excluded from Further Analysis.........ccccccvveiveriiinierienie et 4-149
4.8-2.  Magnitude and Degrees of Effects on Special Status Species ........cccvevvereeriervencieeveeieennnn 4-152
4.8-3.  Duration Definition of Effects on Special Status SPeCies.......cccuvvverrieerieereerierierreereeieeneenn 4-152
4.9-1. Magnitude and Degrees of Effects on Visual ReSOUICES ..........cccvveeviiieriiieiiieciieeiie e 4-173
4.9-2.  Duration Definition of Effects on Visual ReSOUICES.........cccoeeriiiiiiiiiiiiiiieieieiceeeeeeen 4-173
4.9-3.  Acreage and Percentage of Visual Designation Withdrawn by Alternative ............c.ccoecveeee. 4-176
4.9-4.  Alternative A Observation Point Impact AnalysiS.........cccceeveerieriieeiieeniienienieseesre e eieeeeens 4-178
4.9-5.  Alternative B Observation Point Impact ANalysis .........cccceevverieriieeiieeniienieniesee e 4-189
4.9-6. Alternative C Observation Point Impact ANalysis ........cccccveevvieriiieeiiiieciie et eee e 4-193
4.9-7.  Alternative D Observation Point Impact ANalysiS........cccccueeveiiriiiiiniieniie et 4-198
4.10-1. Magnitude and Degrees of Effects on SOUndSCapes .........ccoccvevverieerieeniienienienieeveereeeeeeeen 4-202
4.10-2. Duration Definition of Effects on SOUNASCAPES.......cccccvverieerieriiiieeiieerieerienie e eiee e 4-202
4.10-3. Noise Levels (dBA) for Equipment Used at the Arizona 1 Mine (at 15 m)......ccccceceeveenenee 4-203
4.10-4. Noise from Typical Mining Equipment Activities during Exploration, Development, and
Reclamation/ClOSUIE .........coueeiiriiiieieeiietest ettt ettt sttt sttt b et e e et esaesbeenaens 4-204
XXii October 2011



Northern Arizona Proposed Withdrawal Final Environmental Impact Statement Contents

4.10-5. Noise from Typical Mining Equipment Activities during Operation ............ccccceeeveeveerveennenn 4-206
4.10-6. Percentage of Grand Canyon National Park Mean Mining Operation Sound Levels from

Various Distances from Withdrawal Area ...........cooooioiiiiiiiiiiiiiiieeeeeeee e 4-206
4.10-7. Summary of Activity Associated with AIternative A..........cccceevveeieeviievrieceecie e 4-209
4.10-8. Summary of Activity Associated with Alternative B..........c.coceiiiiiinininiiniieeece 4-210
4.10-9. Summary of Activity Associated with Alternative C.........ccccevveereieeiiienienierieneeere e 4-211
4.10-10. Summary of Activity Associated with Alternative D.........cccceevvvereiiiiiirieieieieceeeee e 4-211
4.11-1. Magnitude and Degrees of Effects on Cultural ReSources...........coceevvvevieevienienieeneeveeieennn. 4-213
4.11-2. Duration Definition of Effects on Cultural RESOUIces ..........ccecveeuieieriiniesieiieieeeceeee e 4-213
4.11-3. National Register of Historic Places Status of Known Sites by Parcel for Alternative A ...... 4-215
4.11-4. National Register of Historic Places Status of Sites within Alternative C Withdrawal

Boundaries, By Parcel..........cvooiiiiiiiiiiicie ettt e ve e e 4-217
4.11-5. National Register of Historic Places Status of Sites in Areas Excluded from Withdrawal

under Alternative C, By Parcel..........ccoooiiiiiiiiiiiiie ettt ettt e ve e 4-217
4.11-6. National Register of Historic Places Status of Sites within Alternative D Withdrawal

Boundaries, By Parcel.........ccvooiiiiiiiiiii ettt st va et 4-218
4.11-7. National Register of Historic Places Status of Sites in Areas Excluded from Withdrawal

under Alternative D, By Parcel .........ccooooiiiiiiiiiiiiiccc ettt 4-219
4.12-1. Magnitude and Degrees of Effects on American Indian Resources...........ccoccveevievieneenieennen. 4-220
4.12-2. Duration Definition of Effects on American Indian Resources ..........cc.ccoeevevcveeciiecienieenneennen. 4-220
4.13-1. Magnitude and Degrees of Effects on Wilderness Resources..........cccevvevvevcieecieecieenieeneennen. 4-228
4.13-2. Duration Definition of Effects on Wilderness Resources ............cecevveeiereniesienenieseeeeene 4-228
4.14-1. Magnitude and Degrees of Effects on Wilderness Characteristics ...........ccvevveeveeereevreerieennen. 4-233
4.14-2. Duration Definition of Effects on Wilderness Characteristics.........coooveeeererierieneeienreeeneene 4-233
4.15-1. Magnitude and Degrees of Effects on Recreation Resources ...........ccoeceveneeveneniencncnnne 4-239
4.15-2. Duration Definition of Effects on Recreation ReSoUrces..........ccecvevveriereerciencieecieenieeneeenn. 4-239
4.15-3. Recreation Sites Occurting in ROS SEtHNES.......covvviieeiiieriieeciie e erieeeieeeeree e eeveeeveeeene s 4-242
4.16-1. Magnitude and Degrees of Effects on Social Conditions...........cccueeeveeecieenciiessiieenieeecieeeeenn 4-251
4.16-2. Duration Definition of Effects on Social Conditions ............ccecverieeereeriesieneeiere e 4-251
4.17-1. Magnitude and Degrees of Effects on Economic Conditions ..........cc.cceceeveveniencnennienenene 4-274
4.17-2. Duration Definition of Effects on Economic Conditions.............ccceeevverviereenienvenieecreenieennenn 4-275
4.17-3. Overall Average Annual Effects from Uranium Mining in North Study Area

(ALETNALIVE A) weeeieeiiieiieiiecie sttt ettt et e seeseaesae et e e te e st e sssessseenseensaessaessaesssesssessseenseenseennns 4-277
4.17-4. Distribution of North Study Area Total Employment Effect by Sector (Alternative A) ........ 4-278
4.17-5. Overall Average Annual Effects from Uranium Mining in South Study Area

(AEETNALIVE A) 1.ttt ettt sttt sttt b e e e et s bt et sb e et e b sbe et e sbe st enee 4-280
4.17-6. Distribution of South Study Area Total Employment Effect by Sector (Alternative A) ........ 4-280
4.17-7. Projected Annual Government Revenues from Alternative A Uranium Production in the

North Study Area (in millions of 2010 dOIATS) ......c.cccvvevieerierierierieeieeeeeeee e 4-283
4.17-8. Projected Annual Government Revenues from Alternative A Uranium Production in the

South Study Area (in millions of 2010 dollars) ..........coceverieieriiiinineeeeeee e 4-285
4.17-9. Overall Average Annual Effects from Uranium Mining in North Study Area

(AETNALIVE B)..eiiiiiiiieiiesiieeie ettt ettt et esaesseeseaeenteenteensaennnennnennns 4-290

October 2011 XXiii



Contents

Northern Arizona Proposed Withdrawal Final Environmental Impact Statement

4.17-10. Distribution of North Study Area Total Employment Effect by Sector (Alternative B)......... 4-290
4.17-11. Overall Average Annual Effects from Uranium Mining in South Study Area

(AETNALIVE B)..oiviiiiiiiie ettt st ettt et s b e eev e e b e e beesteestbeeabesabeenbeensnenens 4-292
4.17-12. Distribution of South Study Area Total Employment Effect by Sector (Alternative B)......... 4-293
4.17-13. Projected Annual Government Revenues from Alternative B Uranium Production in the

North Study Area (in millions 0f 2010 dOIIArS) .......c.ccevieviiiviieiieiie et 4-295
4.17-14. Projected Annual Government Revenues from Alternative B Uranium Mining in the South

Study Area (in millions of 2010 dOIIArs)........cccueiveeiiiviieriieieecie et 4-296
4.17-15. Overall Average Annual Effects from Uranium Mining in North Study Area

(ALETNALIVE C).eevrieiiieeieeieeiiesiieeite ettt et e s e e s te e e veeaveebe e be e bbessbeesseesbeasseestaesasesssesabessseenseenens 4-299
4.17-16. Distribution of North Study Area Total Employment Effect by Sector (Alternative C)......... 4-300
4.17-17. Overall Average Annual Effects from Uranium Mining in South Study Area

(ALETNALIVE C).eevvieiiieeie ettt ettt ettt e st estae e veeaveebe e beesaaesebeesseessassseesssestsesssesabeenseenssenens 4-302
4.17-18. Distribution of South Study Area Total Employment Effect by Sector (Alternative C)......... 4-302
4.17-19. Projected Annual Government Revenues from Alternative C Uranium Production in the

North Study Area (in millions 0f 2010 dOIIArS) ......cc.cceveevieiviieiieiie et 4-304
4.17-20. Projected Annual Government Revenues from Alternative C Uranium Mining in the South

Study Area (in millions 0f 2010 dOIIArS)........cccuevvieriiiiieriieriecee e 4-306
4.17-21. Overall Average Annual Effects from Uranium Mining in North Study Area

(ATETNALIVE D) 1oiiiiciiieie ettt ettt st e v e ebe et e s tbe s tbeesbeesbaebeestaestbeesbesabeenseenssenens 4-309
4.17-22. Distribution of North Study Area Total Employment Effect by Sector (Alternative D) ........ 4-310
4.17-23. Overall Average Annual Effects from Uranium Mining in South Study Area

(AETNALIVE D) 1oiivieiiiiieeciieieeeec ettt st e v e e te e ta e s ta e e tbeesbeesba e baestaessbeesbeeabeesseenssenens 4-312
4.17-24. Distribution of South Study Area Total Employment Effect by Sector (Alternative D) ........ 4-312
4.17-25. Projected Annual Government Revenues from Alternative D Uranium Production in the

North Study Area (in millions of 2010 dOIATS) .....c.ccvvieviieriieiieriectecre e 4-314
4.17-26. Projected Annual Government Revenues from Alternative D Uranium Mining in the South

Study Area (in millions 0f 2010 dOILArS)........ccceiiieerieriieieeiie et 4-316
5.2-1. COOPETAtING AZEICIES ..cuveevievieiereireerieteesreesteesteessesseeseesseesseesseesssesssessseassesssesssessssesssesssesssesns 5-2
5.2-2.  Cooperating Agency Meeting Dates and DeSCription ............ccveeverrervieieenreeneeneeseesreeveeneens 5-3
5.4-1.  Tribal MEEtiNG SUMIMATY .....cccveriiirireiieieerieerieeseestesteeteeteesteesseesstesnsesnseanseenseesseesseesssessesssenns 5-4
5.6-1.  Total Comment SUbMIttals DY TYPE ..eveevieriiiiiiriiiiiteie ettt esaaeeareeas 5-7
5.6-2.  Total Number Form Letters by Submittal and Organization..............ccecevereeeneneenenenneeneneenne. 5-7
5.6-3.  Total Substantive Comments DY CateZOTy ........cecvieeeiieiiiieiiieeiieeeieeeieeesreeeveeesreesreeeereessneens 5-8
5.6-4.  ReSPONSE t0 COMMENLS .....cccuviiiiiieiiiieeiieeeieeeitteesteeetaeeseveessseeeeseessseeesaeesssasessseessseesssseesssessssees 5-9
S5.7-1. LISt Of PIEPATETS ..c.uveiiieiieiieiiecte ettt ettt st et este ettt e e e s saessseensesssaensaessaesseesssenssenns 5-321
5.8-1. Cooperating AgENCY REVIEWETS........ccuveriiiiiieriieriee e sttt et eestteseeseresreeseeseessaesteessnesnneens 5-324
XXiv October 2011



	TABLE OF CONTENTS

	List of Appendices

	List of Figures

	List of Tables





