Table of Contents

TABLE OF CONTENTS

VOLUME 1
EXECUTIVE SUMARY ..ottt et e e e e e e e e e e e e aeaenas ES-1
1.0 INTRODUCTION ...ttt e e e e e e e e e e e aeens 1-1
1.1 BaCKgrOUNd..... oo 1-1
1.1.1 Belle Ayr North LBA TracCt........c.coeiviiiiiiiiiieieeeeeeee, 1-5
1.1.2 West Coal Creek LBA TracCt .......ccovvviiiiiiiiiiiiieiieeeeen, 1-11
1.1.3 Caballo WeSt LBA TracCt ......cccoveiiiiiiiiiieeeeeeeeeeeee 1-13
1.1.4 Maysdorf I LBA TracCt........ccovieiiiiieeeeeeeeeeee e 1-15
1.2 Purpose and Need for ACtiON.........cooiiiiiiiiiiii e 1-18
1.3 Regulatory Authority and Responsibility ............ccoooiiiiiiainnen. 1-20
1.4 Relationship to BLM Policies, Plans, and Programs.................. 1-22
1.5 Conformance with Existing Land Use Plans............................. 1-22
1.6 Consultation and CoordinNatioN..........ccceiiiiiiiiiiiiiiiieeeeeeeenes 1-26
2.0 PROPOSED ACTION AND ALTERNATIVES .....ouiiiiiiiiieieieeeeeeeaes 2-1
2.1 Alternatives for the Belle Ayr North LBA Tract .........c..coveuvuienene. 2-7
2.1.1 Belle Ayr North LBA Tract Proposed Action ...................... 2-7
2.1.2 Belle Ayr North LBA Tract Alternative 1.......................... 2-12
2.1.3 Belle Ayr North LBA Tract Alternative 2..............cccoeeene. 2-13
2.2 Alternatives for the West Coal Creek LBA Tract.........ccccccenennn... 2-16
2.2.1 West Coal Creek LBA Tract Proposed Action................... 2-16
2.2.2 West Coal Creek LBA Tract Alternative 1............c.cccuene. 2-20
2.2.3 West Coal Creek LBA Tract Alternative 2..............ccc....... 2-20
2.3 Alternatives for the Caballo West LBA Tract...........ccocveveienienenn. 2-22
2.3.1 Caballo West LBA Tract Proposed Action........................ 2-22
2.3.2 Caballo West LBA Tract Alternative 1............ccoceevevenenen.. 2-26
2.3.3 Caballo West LBA Tract Alternative 2............cooovieieninnen. 2-27
2.4  Alternatives for the Maysdorf Il LBA Tract.........c.coceeviieiienannn... 2-30
2.4.1 Maysdorf Il LBA Tract Proposed ACtion..........cccceeveuennnnen. 2-30
2.4.2 Maysdorf Il LBA Tract Alternative 1............ocoiiiiiieiinnnnen. 2-36
2.4.3 Maysdorf Il LBA Tract Alternative 2...............cccovvvveenen.. 2-36
2.4.4 Maysdorf Il LBA Tract Alternative 3..........ccoooiiiiiiiinnnen. 2-39
2.5 Alternatives Considered but Not Analyzed in Detail.................. 2-43
2.5.1 NeW MINe Start .....c.ouiiiiiiee e 2-43
2.5.2 Delayingthe Sale ... 2-45
2.6 Regulatory Compliance, Mitigation, and Monitoring................. 2-47
2.7 Hazardous and Solid WasSte .........ccouiiiiiiiiiiiiei e 2-53
2.8 Summary of Alternatives and Environmental Consequences.... 2-54
2.8.1 Background .........co.ooiiiiiii 2-54
2.8.2 Summary of Alternatives .........c.cooieiiiiiiiiiieeeee, 2-55
3.0 AFFECTED ENVIRONMENT AND ENVIRONMENTAL
CONSEQUENCES ...t ettt e e e e e eenas 3-1
3.1 General SettiNg ..ceiiii e 3-7

Final EIS, South Gillette Area Coal Lease Applications i



Table of Contents

TABLE OF CONTENTS (Continued)

3.1.1 Climate and Meteorology .......c.ouveiuiiiiiiiiieieeee e 3-7
3.2 Topography and Physiography........cccooiiiiii e, 3-8
3.2.1 Affected ENvironment..........coooiiiiiii e 3-8
3.2.2 Environmental CONSEqUENCES ........oeiiuiuiiiiiiiiiieieeeeenenn 3-9
3.2.2.1 Proposed Action and Alternatives 2 and 3...... 3-9
3.2.2.2 No Action Alternative ........c.ccoovveiiiiieiinnenenns 3-10
3.2.3 Regulatory Compliance, Mitigation and Monitoring ........ 3-12
3.2.4 Residual ImMpPactS .....cccceiiii e 3-12
3.3 Geology, Mineral Resources, and Paleontology ..........c.cccceune.... 3-12
3.3.1 General Geology and Coal Resources.........c.ccceevuenen... 3-12
3.3.1.1 Affected Environment ............coceeiiiiiininienenns 3-12
3.3.1.2 Environmental Consequences...................... 3-15
3.3.1.2.1 Proposed Action and
Alternatives 2 and 3..................... 3-15
3.3.1.2.1.1 Belle Ayr North LBA
Tract......ccoooeveiniennn. 3-15
3.3.1.2.1.2 West Coal Creek LBA
Tract......ccooveieinnnne. 3-15
3.3.1.2.1.3 Caballo West LBA
Tract......ccoooeveeiniennn. 3-16
3.3.1.2.1.4 Maysdorf Il LBA
Tract......ccooveieinnnne. 3-16
3.3.1.2.2 No Action Alternative ................... 3-17
3.3.1.3 Regulatory Compliance, Mitigation and
MONITOFING. .. 3-17
3.3.1.4 Residual Impacts.........ccooiiiiiiiiiiiiiiieens 3-18
3.3.2 Other Mineral RESOUICES........c.vuiiiiiiiieeeeeeeeeeeen, 3-18
3.3.2.1 Affected Environment .........ccccooveiiiiiiiiiinienanns 3-18
3.3.2.1.1 Conventional Oil and Gas............. 3-18
3.3.2.1.2 Coal Bed Natural Gas .................. 3-20
3.3.2.1.3 Other Minerals...........ccccoveieiinnn. 3-21
3.3.2.2 Environmental Consequences...................... 3-22
3.3.2.2.1 Proposed Action and
Alternatives 2 and 3..................... 3-22
3.3.2.2.2 No Action Alternative ................... 3-23
3.3.2.3 Regulatory Compliance, Mitigation and
1Y/ (0] T o] ] o T TP 3-24
3.3.2.4 Residual Impacts.......ccceeiiiiiiiiiiiiiiiiiieen 3-25
3.3.3 Paleontology ... ...ocueuieiii 3-25
3.3.3.1 Affected Environment ............ccooeieiiiiiiiiinn. 3-25
3.3.3.2 Environmental Consequences...................... 3-27
3.3.3.2.1 Proposed Action and
Alternatives 2 and 3 .........cooiiiiiiiiiiiiieieen. 3-27
3.3.3.2.2 No Action Alternative ................... 3-27
3.3.3.3 Regulatory Compliance, Mitigation and
MORNITOrTNG. .. 3-27

i Final EIS, South Gillette Area Coal Lease Applications



Table of Contents

TABLE OF CONTENTS (Continued)

3.3.3.4 Residual Impacts.......cccoevviiiiiiiiiiiiiiiee 3-27
3.4 AN QUANTY . .o 3-27
3.4.1 Background ... 3-28
3.4.1.1 EMISSION SOUFCES .....coviuiiriieiiieieiieeeineeanans 3-28
3.4.2 Particulate EMISSIONS.....c.cieiiii e 3-31
3.4.2.1 Affected Environment for Particulate
EMISSIONS ..o 3-31
3.4.2.2 Environmental Consequences Related to
Particulate EmMISSIONS.......ccccovvviiiiiiiieeeenen. 3-32
3.4.2.2.1 Proposed Action and
Alternatives 2 and 3..................... 3-32
3.4.2.2.1.1 Belle Ayr North LBA
Tract....ccooevviiiiiiiennenn. 3-39
3.4.2.2.1.2 West Coal Creek LBA
Tract......coeveevviiinnenns 3-43
3.4.2.2.1.3 Caballo West LBA
Tract....ccooevviiiiiiiennenn. 3-45
3.4.2.2.1.4 Maysdorf Il LBA
Tract......oovevvviiinnnns 3-52
3.4.2.2.2 No Action Alternative................. 3-54
3.4.2.3 Regulatory Compliance, Mitigation, and
Monitoring for Particulate Emissions........... 3-58
3.4.3  Emissions of Nitrogen Oxides (NOx and Ozone (O3)..... 3-60
3.4.3.1 Affected Environment for NOx and O3
EMISSIONS ..o 3-60
3.4.3.1.1 Site Specific NOx and O3
EMISSIONS....ccviiiiiiiiiieeea 3-63
3.4.3.1.1.1 Belle Ayr North LBA
Tract.....coevevvviiineinn, 3-63
3.4.3.1.1.2 West Coal Creek LBA
Tract......oeveevviiinennn, 3-64
3.4.3.1.1.3 Caballo West LBA
Tract....ccooevviiiiiiiennenn. 3-65
3.4.3.1.1.4 Maysdorf Il LBA
Tract.....coevevvviiineinn, 3-66
3.4.3.2 Environmental Consequences Related to Short-
Term NOx EMISSIONS.....ccviviiiiiiiiiiceeeee 3-66
3.4.3.2.1 Proposed Action and
Alternatives 2 and 3..................... 3-68
3.4.3.2.1.1 Belle Ayr North LBA
Tract.....ccoovvvviiinnnns 3-69
3.4.3.2.1.2 West Coal Creek LBA
Tract....ccooevviiiiiiiennenn. 3-70
3.4.3.2.1.3 Caballo West LBA
Tract.....ccoovvvviiinnnns 3-70

Final EIS, South Gillette Area Coal Lease Applications i



Table of Contents

TABLE OF CONTENTS (Continued)

3.4.3.2.1.4 Maysdorf Il LBA

Tract.....ccooivieiiinnnne. 3-70
3.4.3.2.2 No Action Alternative ................... 3-70
3.4.3.3 Regulatory Compliance, Mitigation, and
Monitoring for NOx Emissions...................... 3-71
3.4.4  Air Quality Related Values (AQRVS) ......cccccvviiiiiininennnnn. 3-72
3.4.4.1 Visibility ..o 3-73
3.4.4.1.1 Affected Environment for
Visibility ..o 3-73
3.4.4.1.2 Environmental Consequences for
Visibility ..o 3-75

3.4.4.1.2.1 Proposed Action and
Alternatives 2 and 3..3-75
3.4.4.1.2.2 No Action Alternative.3-77
3.4.4.1.3 Regulatory Compliance, Mitigation,
and Monitoring for Visibility

IMPActS ... 3-77
3.4.4.2 Acidification of LaKeS......cceveeiiiiiiiiiiaaain.. 3-78
3.4.4.2.1 Affected Environment.................. 3-78

3.4.4.2.2 Environmental Consequences ..... 3-79
3.4.4.2.2.1 Proposed Action and
Alternatives 2 and 3..3-79
3.4.4.2.2.2 No Action Alternative. 3-80
3.4.4.2.3 Regulatory Compliance, Mitigation,

and Monitoring ...........ccccoeeeeenl. 3-80

3.4.5 Residual Impacts to Air Quality ..........c.ccoooiiiiiiinnn.n. 3-80

3.5 WAl RESOUI CES. .ttt e e aeeanneas 3-80
3.5.1 GroOUNAWALE ... eaeas 3-80
3.5.1.1 Affected Environment ...........ccccooviiiiiiiiniennnn.. 3-80

3.5.1.1.1 Recent Alluvium ...........ccoeeeenennn. 3-81

3.5.1.1.2 Wasatch Formation...................... 3-83

3.5.1.1.3 Wyodak/Anderson Coal ............... 3-85

3.5.1.1.4 Subcoal Fort Union Formation..... 3-87
3.5.1.1.5 Lance Formation-Fox Hills

Sandstone ......ccoviviiiiiiie 3-88
3.5.1.2 Environmental Consequences...................... 3-88
3.5.1.2.1 Proposed Action and
Alternatives 2 and 3................... 3-88
3.5.1.2.1.1 Belle Ayr North LBA
Tract......ocoeviiiiian... 3-93
3.5.1.2.1.2 West Coal Creek LBA
Tract......ocoeviiiiian... 3-97
3.5.1.2.1.3 Caballo West LBA
Tract....cooevvvevinnnnnn.. 3-101
3.5.1.2.1.4 Maysdorf Il LBA
Tract.......ccoeeeinnnel. 3-106

iv Final EIS, South Gillette Area Coal Lease Applications



Table of Contents

TABLE OF CONTENTS (Continued)

3.5.1.2.2 No Action Alternative............... 3-110
3.5.1.3 Regulatory Compliance, Mitigation and
MORNITOrTNG. .. eeeeiee e 3-110
3.5.2  Surface Water .....c.oeoiiiiiiee e 3-111
3.5.2.1 Affected Environment ............ccccoiiiiiiiiiin.. 3-111
3.5.2.2 Environmental Consequences.................... 3-115
3.5.2.2.1 Proposed Action and
Alternatives 2 and 3................... 3-115
3.5.2.2.1.1 Belle Ayr North LBA
Tract.....ccooovieieinnnne. 3-117
3.5.2.2.1.2 West Coal Creek LBA
Tract.....c.oooeveeieinennn. 3-117
3.5.2.2.1.3 Caballo West LBA
Tract.....coooovieeinnnne. 3-117
3.5.2.2.1.4 Maysdorf Il LBA
Tract.......cooeeeieinennn. 3-118
3.5.2.2.2 No Action Alternative ................. 3-118
3.5.2.3 Regulatory Compliance, Mitigation and
MORNITOrTNG. .. e 3-118
3.5.3 Water Rights ..o, 3-119
3.5.3.1 Affected Environment ............ccccoieiiiiiiiin.. 3-119
3.5.3.2 Environmental Consequences.................... 3-122
3.5.3.2.1 Proposed Action and
Alternatives 2 and 3................. 3-122
3.5.3.2.1.1 Belle Ayr North LBA
Tract.....ccooovieieinnnne. 3-123
3.5.3.2.1.2 West Coal Creek LBA
Tract.......coooeeeieinennn. 3-123
3.5.3.2.1.3 Caballo West LBA
Tract.....ccooovieeinnnne. 3-124
3.5.3.2.1.4 Maysdorf Il LBA
Tract.......cooeeeieinennn. 3-124
3.5.3.2.2 No Action Alternative............... 3-125
3.5.3.3 Regulatory Compliance, Mitigation and
MORNITOrTNG. .. eeieiee e 3-125
3.54 Residual Impacts.........cccoiiii e, 3-125
3.6  Alluvial Valley FIOOIS .....c.cuiniiiii e 3-126
3.6.1  Affected Environment..........ccooiiiiiiiiiieieeeeeann 3-126
3.6.1.1 Belle Ayr North LBA Tract.............c..ccceeeeni. 3-127
3.6.1.2 West Coal Creek LBA Tract...........cccceuvenenn. 3-127
3.6.1.3 Caballo West LBA Tract........cccecvvvieennnnnnnn. 3-128
3.6.1.4 Maysdorf Il LBATract.......ccccoveiiiiiiiinnenenss 3-129
3.6.2 Environmental CoNnseqUENCES ........ccceeveviiiiiiienenennnn. 3-130
3.6.2.1 Proposed Action and Alternatives 2 and 3..3-130
3.6.2.2 No Action Alternative.........ccccoeeiiiiieiiniinn.. 3-132

3.6.3 Regulatory Compliance, Mitigation and Monitoring... 3-132

Final EIS, South Gillette Area Coal Lease Applications Y,



Table of Contents

3.7

3.8

3.9

3.10

TABLE OF CONTENTS (Continued)

3.6.4 Residual Impacts. ... ..o 3-132
WELIANAS .. e 3-133
3.7.1  Affected Environment..........coooiiiiiiiiinieieeeennn 3-133
3.7.1.1 Belle Ayr North LBA Tract...........ccceeeenienenes 3-135
3.7.1.2 West Coal Creek LBA Tract...........cccceuvenenn. 3-136
3.7.1.3 Caballo West LBA Tract.........ccceevvenenennennns 3-137
3.6.1.4 Maysdorf Il LBATract.......ccccoeveiiiiiiiinienenns 3-138
3.7.2 Environmental CoNnsSeqUENCES ........ccveviviiiiiiienenennnn. 3-140
3.7.2.1 Proposed Action and Alternatives 2 and 3..3-140
3.7.2.2 No Action Alternative..........cccceeiiieiiieiinnnn.. 3-140
3.7.3 Regulatory Compliance, Mitigation and Monitoring... 3-141
3.7.4 Residual Impacts..........ccoiiiii e, 3-142
SOOIl e 3-142
3.8.1 Affected Environment..........cocoiiiiiiiiiieeeeennn 3-142
3.8.1.1 Belle Ayr North LBA Tract...............cceeenei. 3-143
3.8.1.2 West Coal Creek LBA Tract.........cccevnennnnnn. 3-143
3.8.1.3 Caballo West LBA Tract........ccceevieivennnnnnnn. 3-143
3.8.1.4 Maysdorf Il LBATract.......ccccceveieiieninininnn. 3-143
3.8.2 Environmental CoNSeqUENCES .......c.cevvviiiiinenenenanannn. 3-144
3.8.2.1 Proposed Action and Alternatives 2 and 3..3-144
3.8.2.1.1 Belle Ayr North LBA Tract.......... 3-145
3.8.2.1.2 West Coal Creek LBA Tract........ 3-145
3.8.2.1.3 Caballo West LBA Tract ............. 3-145
3.8.2.1.4 Maysdorf Il LBA Tract................ 3-146
3.8.2.2 No Action Alternative...........ccocveieiiieiinnenanns 3-146
3.8.3 Regulatory Compliance, Mitigation and Monitoring... 3-146
3.8.4 Residual Impacts. ... ..o 3-147
VEQETALION ..o et 3-147
3.9.1 Affected Environment..........ccooiiiiiiiinieieeeeann 3-147
3.9.2 Environmental ConsequUeNnCes ..........ccooveveiinieniennnnen. 3-150
3.9.2.1 Proposed Action and Alternatives 2 and 3..3-150
3.9.2.2 No Action Alternative.........c.ccoceeieiineiinnenanns 3-152

3.9.3 Threatened, Endangered, Proposed, and Candidate
Plant Species, and BLM Sensitive Species................. 3-153
3.94 Regulatory Compliance, Mitigation and Monitoring... 3-153
3.95 Residual Impacts. ... 3-154
WIIAIITE L e 3-154
3.10.1 General Setting ...ccccceuiiiii e 3-154
3.10.1.1 Affected Environment ............cccceieiiiiiiinn.. 3-154
3.10.1.2 Environmental Consequences.................... 3-156

3.10.1.2.1 Proposed Action and

Alternatives 2 and 3................. 3-156
3.10.1.2.2 No Action Alternative................ 3-156
3.10.2 Big Game .uniiiiiieee e 3-157
3.10.2.1 Affected Environment ............ccoeeieiiiiiiinn.. 3-157
3.10.2.2 Environmental Consequences.................... 3-159

Vi

Final EIS, South Gillette Area Coal Lease Applications



Table of Contents

TABLE OF CONTENTS (Continued)

3.10.2.2.1 Proposed Action and

Alternatives 2 and 3................. 3-159
3.10.2.2.2 No Action Alternative............... 3-159
3.10.3 Other Mammals .......ccouiiiniiii e 3-160
3.10.3.1 Affected Environment...........cceoviiviiniennnne.. 3-160
3.10.3.2 Environmental Consequences.................... 3-166
3.10.3.2.1 Proposed Action and
Alternatives 2 and 3................. 3-166
3.10.3.2.2 No Action Alternative............... 3-166
3.10.4  RAPIOIS .ot 3-166
3.10.4.1 Affected Environment...........ccovvviiiininnnnenn. 3-166
3.10.4.1.1 Belle Ayr North LBA Tract........ 3-167
3.10.4.1.2 West Coal Creek LBA Tract...... 3-168
3.10.4.1.3 Caballo West LBA Tract........... 3-168
3.10.4.1.4 Maysdorf Il LBA Tract.............. 3-169
3.10.4.2 Environmental Consequences.................... 3-169
3.10.4.2.1 Proposed Action and
Alternatives 2 and 3................. 3-169
3.10.4.2.1.1 Belle Ayr North
LBA Tract ........... 3-169
3.10.4.2.1.2 West Coal Creek
LBA Tract ........... 3-169
3.10.4.2.1.3 Caballo West LBA
Tract........covvenennn. 3-170
3.10.4.2.1.4 Maysdorf Il LBA
Tract........covvenennns 3-170
3.10.4.2.2 No Action Alternative............... 3-171
3.10.5 Upland Game BirdS.........ccoiuiiiiiiiiiiiiiieieeeeeeenes 3-171
3.10.5.1 Affected Environment...........ccccovviviiniinenne.. 3-171

3.10.5.1.1 Sage-Grouse Leks Associated

With the Belle Ayr North LBA

Tract ..o 3-178
3.10.5.1.2 Sage-Grouse Leks Associated

With the West Coal Creek LBA

3.10.5.1.3 Sage-Grouse Leks Associated
With the Caballo West LBA

3.10.5.1.4 Sage-Grouse Leks Associated
With the Maysdorf Il LBA

Tract ..o 3-179

3.10.5.2 Environmental Consequences.................... 3-180
3.10.5.2.1 Proposed Action and

Alternatives 2 and 3................. 3-180

3.10.5.3 No Action Alternative.........ccccoeeiiieiiiininnn.. 3-184

3.10.6 Other BirdS ......ooiuiiiiiiii e 3-184

Final EIS, South Gillette Area Coal Lease Applications vii



Table of Contents

TABLE OF CONTENTS (Continued)

3.10.6.1 Affected Environment ............cccceieiiiiiinnn. 3-184

3.10.6.2 Environmental Consequences.................... 3-187
3.10.6.2.1 Proposed Action and

Alternatives 2 and 3................. 3-187

3.10.6.2.2 No Action Alternative............... 3-188

3.10.7 Amphibians, Reptiles, and Aquatic Species............... 3-189

3.10.7.1 Affected Environment ...........cccoevieiiiiiiinnn. 3-189

3.10.7.1.1 Belle Ayr North LBA Tract........ 3-189

3.10.7.1.2 West Coal Creek LBA Tract...... 3-190

3.10.7.1.3 Caballo West LBA Tract........... 3-190

3.10.7.1.4 Maysdorf Il LBA Tract.............. 3-190

3.10.7.2 Environmental Consequences.................... 3-191
3.10.7.2.1 Proposed Action and

Alternatives 2 and 3................. 3-191

3.10.7.2.2 No Action Alternative............... 3-192

3.10.8 Threatened, Endangered, Proposed, and Candidate

Animal Species, and BLM Sensitive Species.............. 3-192

3.10.9 Regulatory Compliance, Mitigation and Monitoring... 3-192

3.10.10 Residual Impacts.......cccoiiiiii e 3-195

3.11 Land Use and ReCreatioN..........covuiuieieieiiiiieieeeeeeeeeeeeaen 3-195

3.11.1 Affected ENVIrONMENT ..ot 3-195

3.11.2 Environmental CoNsSequUENCES ........cccvvveiiiiiiiinenenennnn. 3-211

3.11.2.1 Proposed Action and Alternatives 2 and 3..3-211

3.11.2.2 No Action Alternative...........cocveveiiieiinnenenns 3-212

3.11.3 Regulatory Compliance, Mitigation and Monitoring .. 3-213

3.11.4 Residual ImMpPactS........cccoeiiiiiiiiiiiiieeee e 3-213

3.12 Cultural RESOUICES. .. ..o 3-213

3.12.1 Affected ENVIrONMENT ... ..cooiiiiiiiiiiieee e 3-213

3.12.1.1 Belle Ayr North LBA Tract............cccceuenenns 3-218

3.12.1.2 West Coal Creek LBA Tract..........ccceeennnnnn. 3-219

3.12.1.3 Caballo West LBA Tract .........cccceveveinnenenn. 3-220

3.12.1.4 Maysdorf Il LBATract........ccccoevveenininnnn. 3-220

3.12.2 Environmental CoONSEqUENCES .........cvuieninieiinininianenns 3-221

3.12.2.1 Proposed Action and Alternatives 2 and 3.3-221

3.12.2.2 No Action Alternative ...........coovveieiinennne. 3-222

3.12.3 Native American Consultation ..............cccoiiiiiiaan.. 3-222

3.12.4 Regulatory Compliance, Mitigation and Monitoring .. 3-223

3.12.5 Residual ImpactS.........ccooviiiiiiieeeeeeeeee, 3-223

3.13 ViSUal RESOUICES ....uiiiiieeieie e e e 3-224

3.13.1 Affected ENVIronment ..........ccooviiiiiiiiiiiiieeeeeeann 3-224

3.13.2 Environmental ConsSeqUENCES........cccevvviiiiienenennnannn. 3-225

3.13.2.1 Proposed Action and Alternatives 2 and 3..3-225

3.13.2.2 No Action Alternative.............cocoevvvevenenen.. 3-226

3.13.3 Regulatory Compliance, Mitigation and Monitoring .. 3-226

3.13.4 Residual Impacts..........ooiiiiii e 3-226

0 B0 N [0 3-226

viii

Final EIS, South Gillette Area Coal Lease Applications



Table of Contents

3.15

3.16

3.17

TABLE OF CONTENTS (Continued)

3.14.1 Affected ENVIroNMENt ........coeviiiiiiiiiiiiiieee e 3-226
3.14.2 Environmental CONSEqUENCES.........cvuviuiuieienininenenns 3-229
3.14.2.1 Proposed Action and Alternatives 2 and 3..3-229
3.14.2.2 No Action Alternative............cooevveieiinennnne. 3-229
3.14.3 Regulatory Compliance, Mitigation and Monitoring .. 3-230
3.14.4 Residual Impacts..........ooiiiiiii e 3-230
TransPOrtation ..o 3-230
3.15.1 Affected ENVIronmMeNt ..........coiiiiiiiiiiiiiiieieeeeenes 3-230
3.15.2 Environmental CONSEqUENCES.........cvuviniuieieneninenenns 3-239
3.15.2.1 Proposed Action and Alternatives 2 and 3..3-239
3.15.2.2 No Action Alternative............cooovveieiinennnne. 3-241
3.15.3 Regulatory Compliance, Mitigation and Monitoring .. 3-241
3.15.4 Residual ImpactS.........ccccvieiiiiiiiieeee e, 3-241
3.15.4.1 Coal Loss During Transport...................... 3-241
Hazardous and Solid Waste ..o 3-244
3.16.1 Affected ENVIironment ..........ccooveiiiiiiiiiiiiiieeeeeann 3-244
3.16.2 Environmental ConsSeqUENCES........cccevvieiiiiienenenenannn. 3-244
3.16.2.1 Proposed Action and Alternatives 2 and 3..3-244
3.16.2.2 No Action Alternative.............cocoevvveienenen.. 3-244
3.16.3 Regulatory Compliance, Mitigation and Monitoring .. 3-245
3.16.4 Residual Impacts..........ooiiiiii e 3-245
ISTo o [o]=ToTo] o] o ] 101 PP 3-245
3.17.1 Local ECONOMY ....cuinieiii e 3-245
3.17.1.1 Affected Environment ...........ccoovveiiiinennnne. 3-245
3.17.1.2 Environmental Consequences.................... 3-247
3.17.1.2.1 Proposed Action and
Alternatives 2 and 3................. 3-247
3.17.1.2.1.1 Belle Ayr North
LBA Tract.......... 3-250
3.17.1.2.1.2 West Coal Creek
LBA Tract.......... 3-250
3.17.1.2.1.3 Caballo West
LBA Tract.......... 3-250
3.17.1.2.1.4 Maysdorf Il LBA
Tract................. 3-251
3.17.1.2.2 No Action Alternative............... 3-251
3.17.2 Population......ccooiiii e 3-251
3.17.2.1 Affected Environment..............c.ccoevvevenenen.. 3-251
3.17.2.2 Environmental Consequences.................... 3-252
3.17.2.2.1 Proposed Action and
Alternatives 2 and 3................. 3-252
3.17.2.2.2 No Action Alternative................ 3-252
3.17.3 EMPIOYMENt ... 3-252
3.17.3.1 Affected Environment..............cccoevvevenenene. 3-252
3.17.3.2 Environmental Consequences.................... 3-253

Final EIS, South Gillette Area Coal Lease Applications IX



Table of Contents

3.18

3.19

TABLE OF CONTENTS (Continued)

3.17.3.2.1 Proposed Action and

Alternatives 2 and 3................. 3-253
3.17.3.2.1.1 Belle Ayr North
LBA Tract.......... 3-253
3.17.3.2.1.2 West Coal Creek
LBA Tract.......... 3-254
3.17.3.2.1.3 Caballo West LBA
Tract................. 3-254
3.17.3.2.1.4 Maysdorf Il LBA
Tract................. 3-254
3.17.3.2.2 No Action Alternative............... 3-254
G A S 10 11 1= 1 o o 3-255
3.17.4.1 Affected Environment ...........ccoovviviiniennnnn.. 3-255
3.17.4.2 Environmental Consequences.................... 3-257
3.17.4.2.1 Proposed Action and
Alternatives 2 and 3................. 3-257
3.17.4.2.2 No Action Alternative............... 3-257
3.17.5 Local Government Facilities and Services................. 3-257
3.17.5.1 Affected Environment .............cccovvvviininnnnnn. 3-257
3.17.5.2 Environmental Consequences.................... 3-259
3.17.5.2.1 Proposed Action and
Alternatives 2 and 3................. 3-259
3.17.5.2.2 No Action Alternative............... 3-259
3.17.6  Social Setting .....cceuiuiiii e 3-260
3.17.6.1 Affected Environment ...........cccoovvvviininnnnnn. 3-260
3.17.6.2 Environmental Consequences................... 3-260
3.17.6.2.1 Proposed Action and
Alternatives 2 and 3................ 3-260
3.17.6.2.2 No Action Alternative .............. 3-260
3.17.7 Environmental JUSLICe........ocviiiiiiiiiii e 3-260
3.17.7.1 Affected Environment ............cccovvvviininnnnnn. 3-260
3.17.7.2 Environmental Consequences.................... 3-261
3.17.7.2.1 Proposed Action and
Alternatives 2 and 3................. 3-261
3.17.7.2.2 No Action Alternative............... 3-261
3.17.8 Regulatory Compliance, Mitigation and Monitoring .. 3-262
3.17.9 Residual EffeCtS.....cciviiiiiiiie e 3-262

The Relationship Between Local Short-Term Uses of Man’s
Environment and the Maintenance and Enhancement of Long-

Term ProdUCTIVITY ..o e 3-262

10 It < T R o To= | A == T 3-262

3.18.1.1 Human Health Impact Assessment........... 3-264

3.18.2 Greenhouse Gas EMISSIONS ......ccooveviiiiiiiiiiiieieenennn. 3-266
3.18.2.1 Regulatory Compliance, Mitigation and

MORNITOrTNG .. 3-269

Irreversible and Irretrievable Commitments of Resources....... 3-270

Final EIS, South Gillette Area Coal Lease Applications



Table of Contents

TABLE OF CONTENTS (Continued)

4.0 CUMULATIVE ENVIRONMENTAL CONSEQUENCES .......c.ccoveiiniiennnne. 4-1
4.1 Past, Present, and Reasonably Foreseeable Development........... 4-2
4.1.1 Coal DevelopmeNnt. ... ... 4-4
4.1.1.1 Coal Mine Development..........ccccveieiiieienenen.n. 4-4

4.1.1.2 Coal-Related Development.............c.ccceeunenen. 4-14
4.1.1.2.1 Coal Transportation................... 4-14

4.1.1.2.2 Electric Power Generation.......... 4-16

4.1.1.2.3 Transmission Lines.................... 4-17

4.1.1.2.4 Coal Conversion Technology ...... 4-18

4.1.2 Oil and Gas Development .........ccccooeiiiiiiiiiiiiiicceeeen, 4-19
4.1.2.1 Conventional Oil and Gas...........cccceveennanen. 4-19

4.1.2.2 CBNG Development........ccoooeiiiiiiiiinininnnen. 4-21

4.1.2.3 Oil and Gas Related Development................ 4-22
4.1.2.3.1 PipelineS....ccccviiiiiiiiiiiiiiiiiieieen. 4-22

4.1.2.3.2 Refineries .....c.cocveveiiiiiiiiiiienanan.. 4-24

4.1.3 Other Development ACHIVILY ........oeviiiiiiiiiiiiieen 4-25
4.1.3.1 Other MiNiNg....cccoieiiiiieeeeeeeeeee e, 4-25

4.1.3.2 Industrial Manufacturing ...........c.cccoeieeene. 4-26

4.1.3.3 WINA POWEr ... 4-28

4.1.3.4 Solar POWEN ......cuiiiiiiieiie e 4-29

4.1.3.5 RESEIVOIIS .ottt e e 4-30

4.1.3.6 Other Non-Energy Development................... 4-30

4.2 Cumulative Environmental ConsSeqUENCES .........cceueueuvninenennnnns 4-32
4.2.1 Topography and Physiography ............cccoiiiiiiinan.. 4-35
4.2.2 Geology, Mineral Resources, and Paleontology ........... 4-36
4.2.2.1 Coal conieiiii 4-36

4.2.2.2 0Oilland GaS.....cccouveiiiiiiiiiiii e 4-36

4.2.2.3 Other Mineral Resources ........cccocveveeenenn.n. 4-37

4.2.2.4 Paleontology .....c.oeoeuiiiiiiiiiii e 4-37

4.2.3 AIr QUAlItY ..o 4-38
4.2.4 Water RESOUICES.......oeiiii e e 4-48
4.2.4.1 Groundwater .........cccoeiiiiiiiiiieeen 4-49

4.2.4.2 Surface Water.......c.ccoveiiiiiiiiiiiiiiieeeaen, 4-59

4.2.5 Channel Stability.........cooiii e 4-64
4.2.6 Alluvial Valley FIOOrs ..o, 4-65
4.2.7 SOIIS e 4-66
4.2.8 Vegetation, Wetlands and Riparian Areas .................. 4-67
4.2.8.1 Vegetation ......cccoeeuiniiiiiiiiiee e 4-67

4.2.8.2 Special Status Plant Species........c.cc.cccueu..... 4-68

4.2.8.3 Noxious and Invasive Weed Species ............ 4-68

4.2.8.4 Wetland and Riparian Species .................... 4-70

4.2.9 Wildlife and Fisheries ..., 4-70
4.2.9.1 Game SPECIES ...cvivieieieieiieieieieeeeeaeae e 4-71

4.2.9.2 NON-gaAME SPECIES.....euiuieiiieiiiieeieeeeeanenn 4-73

4.2.9.3 FISheries. ... 4-75

4.2.9.4 Special Status SpecCieS.......cccvevviiiiieieiinennnnn. 4-77

Final EIS, South Gillette Area Coal Lease Applications Xi



Table of Contents

5.0

6.0

7.0

8.0

TABLE OF CONTENTS (Continued)

4.2.10 Land Use and Recreation........cccccvveiiiiiiiiiiiiiiieieenns. 4-81
4.2.10.1 Grazing and Agriculture...........c.cceeveienenn... 4-82
4.2.10.2 UrbBan USE ....couiieiiiiiiee e 4-83
4.2.10.3 ReCreatioN .....cvineiiiie e 4-83
4.2.11 Cultural Resources and Native American Concerns....4-85
4.2.11.1 PrehistoriC SiteS.....ccoviiiiiiiiiiiiieeeeen 4-85
4.2.11.2 HIStOrIC SIteS ..uvineiiieii e 4-87
4.2.11.3 Native American Traditional Cultural
PlaCES ... 4-87
4.2.11.4 Site ProteCtion ......c.oouviiiiiiiiii i 4-88
4.2.12 Transportation and Utilities...............c.cooiiiiiiini. 4-88
2 B0 G TS To Tod [0 Y=Y o 0] o] o ] [0 4-90
4.2.13.1 Employment and the Economic Base........... 4-91
4.2.13.2 Labor Market Conditions ..........cccccevvvnvnenn.. 4-93
4.2.13.3 Personal INCOMe ......cooviiiiiiiiiiieeceen 4-94
4.2.13.4 Population and Demographics .................... 4-95
4.2.13.5 HOUSING ...t 4-97
4.2.13.6 Public Education ..........cccooiiiiiiiiiiiiieenns 4-100
4.2.13.7 Facilities and Services ........cccceevveiiiininnnnnns 4-102
4.2.13.8 Fiscal ConditioNS......c.cccviviiiiiiiiiiiieeenn 4-103
4.2.13.9 Social Setting.........ccvvvviiiiiiiiiieeeeen, 4-106
4.2.14 Coal Mining and Coal-Fired Power Plant Related
Emissions and By-Products............ccoviiiiiiiiiiinnenenss 4-108
4.2.14.1 Global Climate Change and Greenhouse
Gas EMISSIONS.....cuiieiiiiiiiiiieeei s 4-109
4.2.14.2 Mercury, Coal Combustion Residues, and
Other By-Products..........coooeiiiiiiiiiieeenn. 4-122
CONSULTATION AND COORDINATION ... et 5-1
REFERENCES CITED ..uviiiiiiii ettt et eeaa 6-1
GO S S A Y it 7-1
AN 0 8-1

LIST OF TABLES

Table ES-1. Summary Comparison of Coal Production, Surface

Disturbance, Mine Life, and Revenues for Belle Ayr North
LBA Tract and Belle Ayr Mine if the Bishop Road (County
Road 12) is Moved and the Underlying Coal is Recovered.....ES-10

Xii

Final EIS, South Gillette Area Coal Lease Applications



Table of Contents

Table ES-2.

Table ES-3.

Table ES-4.

Table ES-5.

Table ES-6.

Table ES-7.

Table ES-8.
Table ES-9.

Table ES-10.

Table 1-1.

Table 1-2.

Table 2-1.

TABLE OF CONTENTS (Continued)

Summary Comparison of Coal Production, Surface

Disturbance, Mine Life, and Revenues for Belle Ayr North

LBA Tract and Belle Ayr Mine if the Bishop Road (County

Road 12) is Not Moved and the Underlying Coal is Not

RECOVEIEA. ... ES-11
Summary Comparison of Coal Production, Surface

Disturbance, Mine Life, and Revenues for West Coal Creek

LBA Tract and Coal Creek MiNe........cocveiiiiiiiiiiiiiiieeean, ES-12
Summary Comparison of Coal Production, Surface

Disturbance, Mine Life, and Revenues for Caballo West

LBA Tract and Caballo Mine if the Bishop Road (County

Road 12) is Moved and the Underlying Coal is Recovered.....ES-13
Summary Comparison of Coal Production, Surface

Disturbance, Mine Life, and Revenues for Caballo West

LBA Tract and Caballo Mine if the Bishop Road (County

Road 12) is Not Moved and the Underlying Coal is Not

R CTo0 YT =T o [ ES-14
Summary Comparison of Coal Production, Surface

Disturbance, Mine Life, and Revenues for Maysdorf Il LBA

Tract, Assuming Wyoming Highway 59 and the BNSF & UP
Railroad are Not Moved and the Underlying Coal is Not

Recovered and if the Haight and Hilight Roads and the

Maysdorf Point Cemetery are Moved and the Underlying

Coal IS RECOVEIEd ... cuieiiiii e ES-15
Summary Comparison of Coal Production, Surface

Disturbance, Mine Life, and Revenues for Maysdorf Il LBA

Tract, Assuming Wyoming Highway 59, the Haight and

Hilight Roads, the Maysdorf Point Cemetery, and the BNSF

& UP Railroad are Not Moved and the Underlying Coal is

NOt RECOVEIEA ... ES-16
Projected Maximum Potential Near-field Impacts ................. ES-41
Modeled Change in Visibility Impacts at Class | and

Sensitive Class [l Ar€as ......oviieiiiiii e ES-42
Recent and Projected PRB Population.................cooiiiinann. ES-43
Leases Issued and Exchanges Completed Since

Decertification, Powder River Basin, Wyoming ......................... 1-6
Pending LBAs and Exchanges, Powder River Basin,

LAY A0 .0 1T o PPN 1-8

Regulatory Compliance, Mitigation and Monitoring
Measures for Surface Coal Mining Operations Required by
SMCRA and State Law for all Alternatives.................cccooennil. 2-48

Final EIS, South Gillette Area Coal Lease Applications xiii



Table of Contents

Table 2-2.

Table 2-3.

Table 2-4.

Table 2-5.

Table 2-6.

Table 2-7.

Table 2-8.

Table 2-9.

Table 2-10.

Table 3-1.

Table 3-2.

Table 3-3.

TABLE OF CONTENTS (Continued)

Summary Comparison of Coal Production, Surface

Disturbance, Mine Life, and Revenues for Belle Ayr North

LBA Tract and Belle Ayr Mine if the Bishop Road (County

Road 12) is Moved and the Underlying Coal is Recovered....... 2-56
Summary Comparison of Coal Production, Surface

Disturbance, Mine Life, and Revenues for Belle Ayr North

LBA Tract and Belle Ayr Mine if the Bishop Road (County

Road 12) is Not Moved and Underlying Coal is Not

RECOVEIEA. ..t 2-57
Summary Comparison of Coal Production, Surface

Disturbance, Mine Life, and Revenues for West Coal Creek

LBA Tract and Coal Creek MiNe.......ccoovuiiiiiiiiiiiiieiieeeeeen, 2-58
Summary Comparison of Coal Production, Surface

Disturbance, Mine Life, and Revenues for Caballo West LBA

Tract and Caballo Mine if the Bishop Road (County Road 12)

iIs Moved and the Underlying Coal is Recovered ..................... 2-59
Summary Comparison of Coal Production, Surface

Disturbance, Mine Life, and Revenues for Caballo West LBA

Tract and Caballo Mine if the Bishop Road (County Road 12)

is Not Moved and the Underlying Coal is Not Recovered......... 2-60
Summary Comparison of Coal Production, Surface

Disturbance, Mine Life, and Revenues for Maysdorf Il LBA

Tract, Assuming Wyoming Highway 59 and the BNSF &

UP Railroad are Not Moved and the Underlying Coal is Not
Recovered and if the Haight and Hilight Roads and the

Maysdorf Point Cemetery are Moved and the Underlying

Coal IS RECOVEIEA ... ..o 2-61
Summary Comparison of Coal Production, Surface

Disturbance, Mine Life, and Revenues for Maysdorf Il LBA

Tract, Assuming Wyoming 59, the Haight and Hilight Roads

and the BNSF & UP Railroad are Not Moved and the

Underlying Coal is Not Recovered ...........ccccooeiiiiiiiiiiiieeen, 2-62
Summary Comparison of Magnitude and Duration of

Direct and Indirect Impacts for the Proposed Action and
Alternatives 2 and 3 and the No Action Alternative for the

Belle Ayr North, West Coal Creek, Caballo West, and

Maysdorf I LBA TracCtS .....ccciiiiiiieieieieeeee e 2-63
Summary Comparison of Magnitude and Duration of

Cumulative IMPAaCTES ......eniiiee e 2-70

Comparison of Existing and Proposed Belle Ayr Mine

Disturbance Area and Mine Operations ..........c..ccceviieieniinennne. 3-4
Comparison of Existing and Proposed Coal Creek Mine
Disturbance Area and Mine Operations .............c.coevvveveeenenene. 3-4
Comparison of Existing and Proposed Caballo Mine

Disturbance Area and Mine Operations ..........c..ccceveveieienienennne. 3-5

Xiv

Final EIS, South Gillette Area Coal Lease Applications



Table of Contents

Table 3-4.

Table 3-5.

Table 3-6.

Table 3-7.
Table 3-8.

Table 3-9.

Table 3-10.
Table 3-11.
Table 3-12.
Table 3-13.
Table 3-14.
Table 3-15.
Table 3-16.
Table 3-17.
Table 3-18.

Table 3-19.

Table 3-20.

Table 4-1.

Table 4-2.

Table 4-3.

Table 4-4.

Table 4-5.

TABLE OF CONTENTS (Continued)

Comparison of Existing and Proposed Cordero Rojo Mine
Disturbance Area and Mine Operations ..........c..cccoveviieieienennne. 3-5
Average Overburden, Interburden, and Coal Thicknesses

and Approximate Postmining Surface Elevation Changes of

the FOUr LBA TracCtS ...t 3-11
Assumed Background Air Pollutant Concentrations,

Applicable AAQS, and PSD Increment Values ........................ 3-30
Annual Ambient NO2 Concentration Data................cccceeenen.e. 3-61
2002 Through 2008 Mean Annual NO2 Concentration

D2 1 = PP 3-62
2001 Through 2008 Annual 4th Max, 8-Hour Average O3

VaAlUEBS ... e 3-63

Approximate Distances and Directions from the General
South Gillette Analysis Area to PSD Class | and Class Il

Sensitive RECEPTION AI€aS ......euiuieiiiie e 3-74
Existing Acid Neutralizing Capacity in Sensitive Lakes........... 3-79
Vegetation Types Identified and Mapped Within the

Combined LBA Vegetation General Analysis Areas............... 3-149
Distribution of Surface Ownership Within Each LBA

Tract StUAY AFCa ......ceieieii e 3-196
Belle Ayr North LBA Tract Federal Oil and Gas Lessees of

RECOIU. . e e 3-205
West Coal Creek LBA Tract Federal Oil and Gas Lessees of

=Yoo o P 3-205
Caballo West LBA Tract Federal Oil and Gas Lessees of

=T o0 o P 3-205
Maysdorf Il LBA Tract Federal Oil and Gas Lessees of

RECOIU. . e 3-206
Noise Related Impacts for the SGAC LBA Tracts .................. 3-229

Projected Socioeconomic Impacts from Leasing the South
Gillette Analysis Area LBA Tracts Under the Proposed

Action and Alternatives 2 and 3.......cccooiiiiiiiiiiiiieen 3-249
Estimated Annual Equivalent CO2 Emissions at the SGAC

MBS e 3-269
Status and Ownership of Wyoming PRB Coal Mines for

2003, the PRB Coal Review Baseline Year, and for 2007 .......... 4-6
Baseline Year and Projected Wyoming PRB Coal Mine
Development, Lower Coal Production Scenario ...................... 4-10
Baseline Year and Projected Wyoming PRB Coal Mine
Development, Upper Coal Production Scenario...................... 4-11
Baseline Year and Projected Wyoming PRB Coal-Related
Development SCENAKIO ......cuiiiiieieiie e 4-14
Past, Present, and Projected Wyoming PRB Coal Mine and
Coal-Related Development Scenario...........ocoeeveviiiiiniineinnenenns 4-20

Final EIS, South Gillette Area Coal Lease Applications XV



Table of Contents

TABLE OF CONTENTS (Continued)

Table 4-6. Baseline Year and Projected Wyoming PRB Conventional

Oil and Gas Development Scenario.........ccccceveieiiiiiiiiiiiiiinn, 4-21
Table 4-7. Baseline Year and Projected CBNG Development Scenario

for the Wyoming PRB.......ouii e 4-22
Table 4-8. Wyoming PRB Conventional Oil and Gas, CBNG, and

Related Development Disturbance and Water Production....... 4-23
Table 4-9. U.S. Nuclear Resources Commission Applications for

In-Situ Recovery Uranium Projects in the Wyoming PRB

I [0 |V AN - PP 4-27
Table 4-10. Baseline Year and Projected Wyoming PRB Total

Development Scenario — Task 3 Study Area .............ccccevenenene. 4-35
Table 4-11. Projected Maximum Potential Near-field Impacts ................... 4-41
Table 4-12. Maximum Predicted PSD Class | and Sensitive Class Il

Area IMPACTES ... 4-44
Table 4-13. Modeled Change in Visibility Impacts at Class | and

Sensitive Class 1l AF€as .....cviiiiieee e 4-45
Table 4-14. Predicted Total Cumulative Change in Acid Neutralizing

Capacity of Sensitive LaKes ........ccoviiiiiiiiiiiiiiiiiiieeeea 4-47
Table 4-15. Recoverable Groundwater in the Fort Union/Wasatch

AQUITEN SYSTEIM L. 4-50
Table 4-16. Water Use as of 2002 in the Powder/Tongue River Basin....... 4-59
Table 4-17. Surface Water Availability in the Powder/Tongue River

BaSIN e e 4-60
Table 4-18. Water Use as of 2002 in the Northeast Wyoming River

B S NS e 4-60
Table 4-19. Surface Water Availability in the Northeast Wyoming River

BaSI NS . e 4-61
Table 4-20. Summary of Proposed Limits for SAR and EC ........................ 4-63
Table 4-21. Impact of CBNG Production Water on Perennial Streams....... 4-65
Table 4-22. Potential Cumulative Disturbance to Pronghorn Ranges

from Development Activities—Lower and Upper Coal

Production SCENANIOS. ... cuiiiiii it 4-72
Table 4-23. Potential Cumulative Disturbance to White-tailed Deer

Ranges from Development Activities—Lower and Upper Coal

Production SCENANIOS. .....c.iiiie e 4-72
Table 4-24. Potential Cumulative Disturbance to Mule Deer Ranges

from Development Activities—Lower and Upper Coal

Production SCENANIOS. .....cuiiiie e 4-72
Table 4-25. Potential Cumulative Disturbance to Elk Ranges from

Development Activities—Lower and Upper Coal Production

Yo o = g o 1P 4-73
Table 4-26. Potential Cumulative Impacts to Greater Sage-grouse Leks

from Coal Mine Development - Upper and Lower Coal

Production SCENArIOS. .....c.iuiiieiiiiie e 4-80
Table 4-27. PRB Land Use by Surface Ownership ..........cocoeiiiiiiiiniinnen. 4-81
XVi Final EIS, South Gillette Area Coal Lease Applications



Table of Contents

TABLE OF CONTENTS (Continued)

Table 4-28. AUMs and Acres of Cropland Estimated Unavailable on
Lands Disturbed and Not Yet Reclaimed as a Result of
Development ACTIVITIES ......couiiiiii e 4-83
Table 4-29. Square Miles of Projected Cumulative Disturbance and
Number of Potentially Affected Cultural Resource Sites in
the PRB Coal Review Task 3 Study Area — Lower and Upper

Coal Production SCENAriOS.......ccvuviiiiiiiieieiieie e 4-86
Table 4-30. PRB Rail Lines Coal Hauling Capacity and Projected Use....... 4-90
Table 4-31. Recent and Projected PRB Population............c..ccooooiiiiiiinnne. 4-96
Table 4-32. Rental Housing Vacancy Rates, 2004 4Q and 2006 4Q.......... 4-98
Table 4-33. Total Housing Stock in 2000 and 2005..........ccccveiiiiiiieienenennn. 4-98
Table 4-34. Monthly Housing Rents in 20061 in the PRB Study Area

And Percent Change from 2004 ........cccooiiiiiiiiiieeeeeeen 4-98

Table 4-35. Summary of Mineral Development Tax Revenues Associated
with Energy Resource Production Under the Lower Coal
Production SCENAIIO ......cuieiii e 4-105
Table 4-36. Summary of Mineral Development Tax Revenues Associated
with Energy Resource Production Under the Upper Coal

Production SCENAIIO ......cuieieiiii e 4-105
Table 4-37. Estimated Annual Equivalent CO2 Emissions from Coal

Production at Mines With Pending LBAS ..........c.ccooiiiiiienents 4-118
Table 4-38. Projected Percent of CO2 Emissions by Source (2007 and

2030 e aaas 4-119
Table 4-39. Projected Percent of CO2 Emissions by Source (2007 and

2030) Under a Reduced CO2 Emissions Scenario................. 4-119
Table 4-40. 2004 Percent Contribution to Worldwide Anthropogenic

Mercury EmISSIONS .. ..cuiiiiiiie e 4-124
Table 5-1. List of Contributors and Reviewers ...........cocooviiiiiiiiininiieieieene. 5-4
Table 5-2. LISt Of Preparers ... ..o 5-6
Table 5-3. BLM Distribution List for the South Gillette Area Final EIS........ 5-8

LIST OF FIGURES

Figure ES-1. General Location Map with Federal Coal Leases and LBA

L= 1 £ T PP ES-2
Figure ES-2. Belle Ayr North LBA Tract Alternatives ..........cccccoeeveeienini.. ES-3
Figure ES-3. West Coal Creek LBA Tract Alternatives............c.ccoieinienne. ES-4
Figure ES-4. Caballo West LBA Tract Alternatives...........cccceveveiiiiiiiann., ES-5
Figure ES-5. Maysdorf Il LBA Tract Alternatives..........ccccoeeveieiiiiiiiinininnn, ES-7

Figure ES-6. Maximum Modeled PM1o and NOx Concentrations at the

Belle Ayr Mine Ambient Air Boundary for the Year 2013 ...ES-22
Figure ES-7. Maximum Modeled PM1o and NOx Concentrations at the

Coal Creek Mine Ambient Air Boundary for the Year

2006 e ES-23

Final EIS, South Gillette Area Coal Lease Applications XVii



Table of Contents

TABLE OF CONTENTS (Continued)

Figure ES-8. Maximum Modeled PM1o and NOx Concentrations at the
Caballo Mine Ambient Air Boundary for the Year 2014 ..... ES-24
Figure ES-9. Maximum Modeled PM1o and NOx Concentrations at the
Cordero Rojo Mine Ambient Air Boundary for the Year
2007 e ES-25
Figure ES-10. Residences, School Bus Stops, Public Roads, and Other
Publicly Accessible Facilities Within 3 Miles of the Belle
Ayr North LBA Study Area.........ccveiiiiiiiiiiiiieieiieieieieeaaa ES-27
Figure ES-11. Residences, School Bus Stops, Public Roads, and Other
Publicly Accessible Facilities Within 3 Miles of the West Coal
Creek LBA StUdY Ar€a .....ccuiuiniiieieieiei e ES-28
Figure ES-12. Residences, School Bus Stops, Public Roads, and Other
Publicly Accessible Facilities Within 3 Miles of the Caballo
WeSst LBA StUAY Ara ...c.eeiieiiiee e ES-29
Figure ES-13. Residences, School Bus Stops, Public Roads, and Other
Publicly Accessible Facilities Within 3 Miles of the
Maysdorf II LBA Study Area........cccoveveiiiiiiiiiiiieiieeeeeenn ES-30
Figure ES-14. Extrapolated Extent of Life of Mine Cumulative Drawdown
Within the Wyodak Coal Aquifer With the Addition of the
South Gillette Area Coal LBA Tracts ........ccoveveiniiiiinienenns ES-31
Figure 1-1. General Location Map with Federal Coal Leases and LBA
LI = 13 S PP 1-2
Figure 1-2. Belle Ayr Mine’s Federal Coal Leases and Belle Ayr North LBA
Tract as Applied fOr ... 1-9
Figure 1-3. Coal Creek Mine’s Federal Coal Leases and West Coal Creek
LBA Tract as Applied fOr ... ..o 1-12
Figure 1-4. Caballo Mine’s Federal Coal Leases and Caballo West LBA
Tract as Applied for ... 1-14
Figure 1-5. Cordero Rojo Mine’s Federal Coal Leases and Maysdorf Il LBA
Tract as Applied for ... 1-16
Figure 2-1. Belle Ayr North LBA Tract Alternatives ............cccoiiiiiiinennnen. 2-2
Figure 2-2. West Coal Creek LBA Tract Alternatives.........ccccooeveieieiiiiinnnnn., 2-3
Figure 2-3. Caballo West LBA Tract Alternatives........cccooveiiiiiiiiiiiiiiiiiannn, 2-4
Figure 2-4. Maysdorf Il LBA Tract Alternatives...........c.coeviiiiiiiiiiiiiieeanen. 2-5
Figure 3-1. General South Gillette Analysis Area .........cccocvvieiiiiiiiiiiiiiiannn, 3-3
Figure 3-2. Stratigraphic Relationship and Hydrologic Characteristics of
Upper Cretaceous, Lower Tertiary, and Recent Geologic Units,
PRB, WYOMING. ..o e et e e e 3-13
Figure 3-3. Wind Rose, Air Quality and Meteorological Stations at the
Belle AYr MINE ... 3-33
Figure 3-4. Wind Rose, Air Quality and Meteorological Stations at the
Coal Creek MINE ... ..o 3-34
xviii Final EIS, South Gillette Area Coal Lease Applications



Table of Contents

Figure 3-5.
Figure 3-6.

Figure 3-7.

Figure 3-8.

Figure 3-9.

Figure 3-10.

Figure 3-11.
Figure 3-12.

Figure 3-13.

Figure 3-14.
Figure 3-15.

Figure 3-16.

Figure 3-17.
Figure 3-18.

Figure 3-19.

Figure 3-20.
Figure 3-21.

Figure 3-22.

Figure 3-23.

TABLE OF CONTENTS (Continued)

Wind Rose, Air Quality and Meteorological Stations at the

Caballo MINe ... .. 3-35
Wind Rose, Air Quality and Meteorological Stations at the
Cordero ROJO MINE .. ..o 3-36

Annual Coal Production and Overburden Removal vs.
Ambient Particulates for the General South Gillette Analysis

Area (1997 through 2007).....cueniiieieee e 3-37
Maximum Modeled PM1o and NOx Concentrations at the
Belle Ayr Mine Ambient Air Boundary for the Year 2008......... 3-41
Maximum Modeled PM1o and NOx Concentrations at the
Belle Ayr Mine Ambient Air Boundary for the Year 2013 ......... 3-42

Residences, School Bus Stops, Public Roads, and Other

Publicly Accessible Facilities Within 3 Miles of the Belle Ayr

NOrth LBA StUAY AF€a ....c.oniniiiiieeeee e 3-44
Maximum Modeled PM31o and NOx Concentrations at the

Coal Creek Mine Ambient Air Boundary for the Year 2009..... 3-46
Maximum Modeled PM1o and NOx Concentrations at the

Coal Creek Mine Ambient Air Boundary for the Year 2016..... 3-47
Residences, School Bus Stops, Public Roads, and Other

Publicly Accessible Facilities Within 3 Miles of the West

Coal Creek LBA Study Ar€a .....ccuiiuiuieiiiiie e 3-48
Maximum Modeled PM1o and NOx Concentrations at the
Caballo Mine Ambient Air Boundary for the Year 2008 .......... 3-50
Maximum Modeled PM1o and NOx Concentrations at the
Caballo Mine Ambient Air Boundary for the Year 2014 .......... 3-51

Residences, School Bus Stops, Public Roads, and Other
Publicly Accessible Facilities Within 3 Miles of the West
Caballo West LBA Study Area........ccoouieiiiiiiiiiiiieiieeeeeeens 3-53
Maximum Modeled PM10 and NOx Concentrations at the

Cordero Rojo Mine Ambient Air Boundary for the Year 2005.. 3-55
Maximum Modeled PM31o and NOx Concentrations at the

Cordero Rojo Mine Ambient Air Boundary for the Year 2007 .. 3-56
Residences, School Bus Stops, Public Roads, and Other

Publicly Accessible Facilities Within 3 Miles of the

Maysdorf I LBA StUudy Area...... ..o 3-57
Visibility in the Badlands and Bridger Wilderness Area.......... 3-76

Belle Ayr Mine Life of Mine Drawdown Map, Resulting from
Currently Approved Mining with the Addition of the Belle Ayr
NOFEN LBA TraCt ..cueiiii et 3-95
Coal Creek Mine Life of Mine Drawdown Map, Resulting from
Currently Approved Mining with the Addition of the West Coal
Creek LBA TraCl. ... 3-99
Caballo Mine Life of Mine Drawdown Map, Resulting from
Currently Approved Mining with the Addition of the Caballo

WEST LBA TracCt ... e eee 3-104

Final EIS, South Gillette Area Coal Lease Applications

XiX



Table of Contents

TABLE OF CONTENTS (Continued)

Figure 3-24. Surface Drainage in the General South Gillette Analysis

AT e 3-112
Figure 3-25. Raptor Nest Sites and Sage-Grouse Leks Within and Adjacent

to the Belle Ayr North LBA Tract.......cccooeiiiiiiiiiiieen 3-162
Figure 3-26. Raptor Nest Sites, Sage-Grouse Leks, and Prairie Dog Colonies

Within and Adjacent to the West Coal Creek LBA Tract........ 3-163
Figure 3-27. Raptor Nest Sites and Sage-Grouse Leks Within and Adjacent

to the Caballo West LBA TracCt .......c..ocivuiiiiiiiiiiiiieeieeeeen 3-164
Figure 3-28. Raptor Nest Sites, Sage-Grouse Leks, and Prairie Dog Colonies

Within and Adjacent to the Maysdorf Il LBA Tract................ 3-165
Figure 3-29. General South Gillette Analysis Area and Associated BLM

Sage-GroUSE FOCUS AFBaS ....iuiiiiiiieieie it aeeaens 3-174
Figure 3-30. Average Male Sage-Grouse Lek Attendance Within the

Northeast Wyoming Local Working Group Area

(1968-20006) ....uenenieiieiee e 3-181
Figure 3-31. Average Male Sage-Grouse Lek Attendance Statewide and

Within the Northeast Wyoming Local Sage-grouse Working

Group Area and the Thunder Basin National Grasslands

(1995-2008) ...enininiiiiei e 3-182
Figure 3-32. Surface Ownership Within the Belle Ayr North LBA Tract

AREINATIVES ... e 3-197
Figure 3-33. Surface Ownership Within the West Coal Creek LBA Tract

AEINATIVES ..o 3-198
Figure 3-34. Surface Ownership Within the Caballo West LBA Tract

AREINATIVES ... 3-199
Figure 3-35. Surface Ownership Within the Maysdorf Il LBA Tract

AEINATIVES ..o 3-200
Figure 3-36. Oil and Gas Wells and Oil and Gas Ownership Within the

Belle Ayr North LBA Tract Alternatives .............cccoeiiieieninnen. 3-201
Figure 3-37. Oil and Gas Wells and Oil and Gas Ownership Within the

West Coal Creek LBA Tract Alternatives..........c.ccceeveveennnen. 3-202
Figure 3-38. Oil and Gas Wells and Oil and Gas Ownership Within the

Caballo West LBA Tract Alternatives...........ccoovveiiiiieiinienenns 3-203
Figure 3-39. Oil and Gas Wells and Oil and Gas Ownership Within the

Maysdorf Il LBA Tract Alternatives.............ccocoovivivivenenenn.. 3-204
Figure 3-40. Relationship Between A-Scale Decibel Readings and Sounds

Of Daily Life ..o 3-228
Figure 3-41. Transportation Facilities Within and Adjacent to the Belle

AYr NOFth LBA TracCt .....eiieieiee e 3-231
Figure 3-42. Transportation Facilities Within and Adjacent to the West

Coal Creek LBA TraCt ....ccuvuiiiiiee e 3-232
Figure 3-43. Transportation Facilities Within and Adjacent to the

Caballo WesSt LBA TracCt......ccoviiiiiiiii e 3-233
Figure 3-44. Transportation Facilities Within and Adjacent to the

Maysdorf I LBA TracCt.......ocuvuiiiiiii e 3-234
XX Final EIS, South Gillette Area Coal Lease Applications



Table of Contents

Figure 3-45.
Figure 3-46.
Figure 3-47.
Figure 3-48.

Figure 3-49.

Figure 4-1.
Figure 4-2.
Figure 4-3.
Figure 4-4.

Figure 4-5.

Figure 4-6.
Figure 4-7.

Figure 4-8.

TABLE OF CONTENTS (Continued)

Oil and Gas Pipelines Within and Adjacent to the Belle Ayr

NOFth LBA TracCt ..o 3-235
Oil and Gas Pipelines Within and Adjacent to the West Coal

CreeK LBA TracCt ...t 3-236
Oil and Gas Pipelines Within and Adjacent to the Caballo

WEST LBA TracCt ... e 3-237
Oil and Gas Pipelines Within and Adjacent to the Maysdorf

LI Y N I - T s 3-238
Estimated Wyoming and Federal Revenues from 2006 Coal
Production in Campbell County...........ccooiiiiiiiieen. 3-248
Wyoming Study Area for PRB Coal Review Studies Evaluating
Current and Projected Levels of Development .......................... 4-3
Tons of Federal Coal Leased Versus Tons of Coal Mined Since
K T O 4-5

Projected Total Coal Production from Campbell and Converse
Counties Under the Lower and Upper Production Scenarios ....4-9
Wyoming Task 3 Study Area for PRB Coal Review Studies
Evaluating Projected Environmental Consequences............... 4-34
Extrapolated Extent of Life of Mine Cumulative Drawdown

Within the Wyodak Coal Aquifer With the Addition of the

South Gillette Area Coal LBA Tracts .....ccoviviiiiiiiiiiiiiiieiaeeeas 4-53
Projected Campbell County Population and Employment to

20020 e 4-96
Projected Housing Demand in the PRB Study Area Under

the Lower Coal Production Scenario ..........ccccveveiiniineniniinennne. 4-99
Projected School Enrollment to 2020 Under the Lower Coal
Production SCENAIIO ......ouieiiiii e 4-101

Final EIS, South Gillette Area Coal Lease Applications

XXi



Table of Contents

VOLUME 2
LIST OF APPENDICES

Appendix A. Federal and State Agencies and Permitting Requirements

Appendix B. Unsuitability Criteria for the Belle Ayr North, West Coal Creek,
Caballo West, and Maysdorf Il LBA Tracts

Appendix C. Coal Lease-By-Application Flow Chart

Appendix D. Bureau of Land Management Special Coal Lease Stipulations
and Form 3400-12 Coal Lease

Appendix E. Biological Assessment for the Belle Ayr North LBA Tract, South
Gillette Area Coal EIS

Appendix F. Biological Assessment for the West Coal Creek LBA Tract, South
Gillette Area Coal EIS

Appendix G. Biological Assessment for the Caballo West LBA Tract, South
Gillette Area Coal EIS

Appendix H. Biological Assessment for the Maysdorf Il LBA Tract, South
Gillette Area Coal EIS

Appendix I. BLM Sensitive Species Evaluation for the South Gillette Area
Coal EIS

Appendix J. CBNG and Conventional Oil and Gas Wells Capable Of
Production on Sections In or Adjacent to the Belle Ayr North,
West Coal Creek, Caballo West, and Maysdorf Il LBA Tracts

Appendix K. Supplemental Air Quality Information for the Belle Ayr North,
West Coal Creek, Caballo West, and Maysdorf Il LBA Tracts

XXii Final EIS, South Gillette Area Coal Lease Applications



Abbreviations and Acronyms

Abbreviations and Acronyms Used in this Report

AAQS Ambient Air Quality Standards

Ac acre(s)

ACC Antelope Coal Company

ac-ft acre-foot, acre-feet

ac-ft/yr acre-foot per year, acre-feet per year

AIRS Aerometric Information and Retrieval System

ALC Ark Land Company

AML Abandoned Mine Land

ANC acidification neutralization capacity

ANFO ammonium nitrate fuel oil

APLIC Avian Power Line Interaction Committee

AQD Air Quality Division

AQIA air quality impact analysis

AQRV air quality related values

ARCO Atlantic Richfield Company

ARS Air Resource Specialists, Inc.

AUM animal unit month

AVF alluvial valley floor

BACT best available control technology

bcf billion cubic feet

bcy bank cubic yards

BLM Bureau of Land Management

BNSF Burlington Northern Santa Fe

BNSF-UP, BNSF&UP Burlington Northern Santa Fe and Union Pacific

BN-UP, BN&UP Burlington Northern-Union Pacific

BOE barrels of oil equivalent

B.P. before present

Btu British thermal units

Btu/Ilb British thermal units per pound

CAA Clean Air Act

CAAA Clean Air Act Amendment

CAGR compounded annual growth rate

CANDO Converse Area New Development Organization

CBNG coal bed natural gas

ccBC Campbell County Board of Commissioners

CCC Caballo Coal Company

CCEDC Campbell County Economic Development Corporation

CCSsD Campbell County School District

CERCLA Comprehensive Environmental Response, Compensation, and
Liability Act of 1980

CFR Code of Federal Regulations

cfs cubic feet per second

CHIA Cumulative Hydrologic Impact Assessment

CMC Cordero Mining Company

CcO carbon monoxide

CO: carbon dioxide

CO2e equivalent carbon dioxide

COE U.S. Army Corps of Engineers

CREG Consensus Revenue Estimating Group

CRI Caballo Rojo, Inc.

CWA Clean Water Act
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Abbreviations and Acronyms Used in this Report

cy cubic yards

dBA A-weighted decibels

DEIS Draft Environmental Impact Statement

DM&E Dakota, Minnesota & Eastern Railroad Corporation
DNRC Department of Natural Resources and Conservation
DOI Department of the Interior

dv deciview, a measure of view impairment

EA Environmental Assessment

EC elemental carbon particles (re: air quality)

EIS Environmental Impact Statement

ENCOAL Encoal Corporation

EOR enhanced oil recovery

EPA Environmental Protection Agency

EQC Environmental Quality Council

ESA Endangered Species Act

EUR estimated ultimate recovery

EVG Erathem-Vanir Geological, PLLC

F Fahrenheit

FAA Federal Aviation Administration

FCLAA Federal Coal Leasing Act Amendments of 1976
FCW Foundation Coal West, Inc.

FDM Fugitive Dust Model

FEA Final Environmental Assessment

FEIS Final Environmental Impact Statement

FERC Federal Energy Regulatory Commission

FLM Federal Land Management

FLPMA Federal Land Policy Management Act of 1976

FR Federal Register

FRA Federal Railroad Administration

ft feet, foot

ft/day feet per day

ft/mile feet per mile

ft3 cubic feet

FY fiscal year

g Gram

GAO General Accounting Office

GAGMO Gillette Area Ground Water Monitoring Organization
gpm gallons per minute

GSP Gross State Product

HAP Hazardous Air Pollutant

HIA health impact assessment

hp horsepower

hr hour

IBLA Interior Board of Land Appeals

ISCLT3 Industrial Source Complex Model, Long Term Version 3
IMPROVE Interagency Monitoring of Protected Visual Environments
km kilometers

kV kilovolts

LAC limits of acceptable change (re: air quality)

LBA lease by application

Ibs/mmBtu pounds per million British thermal units
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Abbreviations and Acronyms

Abbreviations and Acronyms Used in this Report

LFC liquids from coal

LNCM Lands Necessary to Conduct Mining

LOP life of project

LRMP Land and Resource Management Plan

LRPL most restrictive proposed limits

(R Lower Wyodak coal seam

MACT Maximum Achievable Control Technology

MBHFI migratory birds of high federal interest

pmhos/cm micromhos per centimeter

mcf thousand cubic feet

MDEQ Montana Department of Environmental Quality

MDEQ/AWM Montana Department of Environmental Quality/Air and Waste
Management Bureau

MEI maximally exposed individual

peqg/L microequivalents per liter

pg/ms micrograms per cubic meter

mg/L milligrams per liter

MLA Mineral Leasing Act of 1920

MLE most likely exposure

mm million

mmbcy million bank cubic yards

mmbo million barrels of oil

mmcf million cubic feet

mmcfpd million cubic feet of gas per day

mmgpy million gallons per year

mmt million tons

mmtpy million tons per year

mph miles per hour

MRPL most restrictive proposed limits

MSA Metropolitan Statistical Area

MSHA Mine Safety & Health Administration

MW Megawatts

NAAQS National Ambient Air Quality Standards

NADP National Atmospheric Deposition Program

NAPG North American Power Group

NCTA National Coal Transportation Association

NEPA National Environmental Policy Act of 1969

NERC North American Electric Reliability Corporation

NIOSH National Institute of Occupational Safety and Health

NO nitrogen oxide

NOAA National Oceanic and Atmospheric Administration

NO; nitrogen dioxide

NOy nitrogen oxides

NPDES National Pollution Discharge Elimination System

NPS National Park Service

NRCS National Resource Conservation Service

NRHP National Register of Historic Places

NSPS National Source Performance Standards

NWI National Wetlands Inventory

NWLWG Northeast Wyoming Local Sage-Grouse Working Group

O3 photochemical oxidants
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Abbreviations and Acronyms Used in this Report

oC organic carbon particles

ORV off road vehicle

OSHA Occupational Safety and Health Administration
OSM Office of Surface Mining Reclamation & Enforcement
OwWus other waters of the U.S.

PECs passive enclosure control systems

PFYC Probable Fossil Yield Classification

P.M. Prime Meridian

PM2s particulates finer than 2.5 microns in effective diameter
PMio particulates finer than 10 microns in effective diameter
PMT postmining topography

ppm parts per million

PRB Powder River Basin

PRBRC Powder River Basin Resource Council

PRCC Powder River Coal Company

PRRCT Powder River Regional Coal Team

PSD Prevention of Significant Deterioration

R2P2 Resource Recovery and Protection Plan

RAG RAG Coal West, Inc.

RH relative humidity

RMP Resource Management Plan

ROD Record of Decision

ROW Right-of-Way

RV recreational vehicle

SAR sodium adsorption ratio

SARA Superfund Amendment & Reauthorization Act of 1986
scf/ton standard cubic feet per ton

SCSD Sheridan County School District

SEIS Supplemental Environmental Impact Statement
SEO State Engineer’s Office

SHPO State Historic Preservation Office

SIP State Implementation Plan

SMCRA Surface Mining Control and Reclamation Act of 1977
SO sulfur dioxide

SO« sulfur oxides

SPL Sound pressure level

SPRB South Powder River Basin

STB Surface Transportation Board

T&E threatened and endangered

TBCC Thunder Basin Coal Company, LLC

TBNG Thunder Basin National Grassland

TCO temporary cessation of operations

TDS total dissolved solids

TJS Thunderbird, Jones & Stokes

TPY tons per year

TSP total suspended particulates

TSS total suspended solids

UP Union Pacific

U.S. United States

USC, U.S.C. United States Code

USDA U.S. Department of Agriculture
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uUsDiI
USGS
USFS
USFWS
uw
VMT
VOCs
VRM
WA
WAAQS
WAQSR
WARMS
WCIC
WDEQ

WDEQ/AQD

WDEQ/LQD

WFA
WGFD
WMA
WOC
WOGCC
WoUS
WRCC
WRRI
WSBLC
WSFC
WSGS
WSO-RMG
WYDOT

U.S. Department of the Interior

U.S. Geological Survey

U.S. Department of Agriculture - Forest Service
U.S. Fish and Wildlife Service

University of Wyoming

vehicle miles traveled

volatile organic compounds

visual resource management

Wilderness Area

Wyoming Ambient Air Quality Standards
Wyoming Air Quality Standards and Regulations
Wyoming Air Resources Monitoring System
Wyoming Coal Information Committee
Wyoming Department of Environmental Quality

Wyoming Department of Environmental Quality/Air Quality

Division

Wyoming Department of Environmental Quality/Land Quality

Division
Western Fuels Association
Wyoming Game and Fish Department
Wyoming Mining Association
Wyoming Outdoor Council
Wyoming Oil and Gas Conservation Commission
Waters of the U.S.
Western Regional Climate Center
Water Resources Research Institute
Wyoming State Board of Land Commissioners
Wyoming School Facilities Commission
Wyoming State Geological Survey
Wyoming State Office Reservoir Management Group (BLM)
Wyoming Department of Transportation
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