Chapter 4. Environmental Conseguences



This page intentionally
left blank



Draft Resource Management iii
PlanEnvironmental Impact Statement

Table of Contents

Dear Reader LEtter ....iiiiiiiniiiiiiiiisieiisniinsiicsnicssnecssssesssessssessssssssssssssssssssssssssssssssssssssssses xi
Executive Summary .... ceseesssstessstessnntessstesntsssastesensesssnesensens cesressnssesannenes xiii
1. INEFOAUCEION cccueeeeiinneinineecineensnnecssnnecsneesssnecssseesssnessssesssssesssssessssesssasessssssssasssssassssssssssansssssssssas 1
2. Proposed Action and AItErNAtiVES ......ccccecvvericcssniicsssaniecssssnresssssssessssssssssssssssssssssssssssssssssssssss 1
3. Affected ENVIFONMENL ......cooeiiiuiiiviiiseisiniiinsninsnecsiisseiissecsssssecsssesssssssessssesssssssasssssssassssessssss 3
4. Environmental CONSEQUEIICES .....cccerevrrecssserecsssnsecssssssosssssssesssssssssssssssssssssssssssssssssssssssssssssssss 5
4.1, INEOAUCTION .ttt ettt sttt b et sae et e st et sieenbesneenee 7

4.2, Analytical ASSUMPLIONS .....ccueeruiiiiiiiiiieniieeieeteeiteseeeteeteesteeeteebeeseesseaenseeseesaeessseenseens 9
4.2.1. General Methodology for Analyzing Impacts ..........ccccceeeeiieiiiieniiieciiecie e 10

4.2.2. Incomplete or Unavailable Information ............cccoccveeviiiiiiieniie e 10

4.3. Greater Sage-Grouse and Greater Sage-Grouse Habitat ...........ccceevveeiiiiiniiiniieiiens 11
4.3.1. Methods and ASSUMPLIONS ......cccvieruierireiiieriienieeieesieesiteereesseesieeesseeseesseesssessaens 11

4.3.2. Nature and Type of EffeCtS ......ccoeviiiiiiiieieeeeeeee e 14

4.3.3. Impacts Common to All AIEINAtIVES ......ccccveeeviieeiieeieeeiie e 21

43,4, AIETNALIVE A ..ottt ettt ettt ettt et sat e e b ens 21

4.3.5. AIErnative B ....ooiiiiii e 29

4.3.6. AIEINALIVE € ..ovviiiiiiieieiiieieeee ettt ettt ettt 35

4.3.7. ARCINAIVE D ..ottt s 40

4.3.8. AIterNatiVe E ...oooiiiiiiieeeee e e e 44

4.3.9. AREINatiVe F oo 49

4.4, Vegetation and SOILS .....ccueiiiiieiiieiiii ettt e eaae e b en 51
4.4.1. Methods and ASSUMPLIONS ......eecuieriieiiieriieeieeieeniieseeeteeteeseeeereeseessaesseenseenseens 51

4.4.2. Nature and Type of Effects ......cccoooiiiiiiiiiieeeeeee e 52

4.4.3. Impacts Common to All AIEINAtIVES ......ccccvvieeiieeiiieeiie et eree e 54

444, AREINALIVE A ..ottt ettt st ettt sttt s ab e b b 55

4.4.5. AIEInative B ..o..oooiiiiii e 60

4.4.6. AIRCINALIVE € ..oviiiiiiiiiieiesiee ettt sttt sttt be s ae s 63

4.4.77. AREINAIVE D oot 65

4.4.8. AItEINAtiVe E ....ooiiiiieeeee et n 69

4.4.9. AREINatiVe F .ooooiiiii e 72

4.5. Riparian Areas and Wetlands ............ooceveiiiiiiiiiiiieicceee e 74
4.5.1. Methods and ASSUMPLIONS ......eecuieriieriieiiieniienieeteeieesieeeeeeteeseessaesseeseenseesssaens 74

4.5.2. Nature and Type of Effects ......ccccoveiviiriiiiiniiiiieeeeceeeecees 75

4.5.3. Impacts Common to All AIEINAtIVES .......cccvveevieeiiieeieeciie e 79

4.5.4. AREINALIVE A ...oeiiiiiieieiiteete ettt ettt ettt e 79

Table of Contents



v

Table of Contents

Draft Resource Management
PlanEnvironmental Impact Statement

4.5.5. AIETNAtIVE B ..ooiiiiiiiiiiece e e e e 82
4.5.6. AIETNALIVE C ..ooeiiniiiiieieete ettt ettt ettt eeen 85
4.5.7. AREINAtIVE D oo 88
4.5.8. AIEINAtIVE E .ooooiiiiiiiiiiiee e e 90
4.5.9. AREINAtiVE F .ooeiiiiiieee e e 93
4.6. SPECial StatUS SPECIES ..cuvvieerieeiiiieiiiieiieeeiteeesteessteeesreeeteeesaeesseeessseesseeessseeaseeessseeans 95
4.7. Wild Horses and BUITOS .....cc..oiiuiiiiiiiiiiiieiiee et 96
4.7.1. Methods and ASSUMPLIONS .......cecveieriiieeiiieeiiieenieeeiieeeteeeteeesreeereeesreessaeesreeens 96
4.7.2. Nature and Type of EffeCtS ......cccoeviiiiiiiiiieieeeeeeee e 97
4.7.3. Impacts Common to All AItErNatiVes .........cccecueevuierieniieiierieeie e 97
474, AIETNAIVE A ..ooeieeiieeeiee ettt et e et e e et e e aaeeetaeessbeeeasaeesaseeesaeesnreeens 98
4.7.5. AIEINAtiVe B ..o 99
4.7.6. AREINALIVE C .ooviiiiiiiiiieeee ettt sttt e 101
A4.7.7. AREINAIVE D oot es 102
4.7.8. AREINAtIVE E .ooeoiiiiiiiiie e e 104
4.7.9. AIEINAtIVE F oo e 105
4.8. Wildland Fire and Fire Management ...........cccccceevciieiiieeniieeiieesiee e 107
4.8.1. Methods and ASSUMPLIONS .......eeevuiieriieriiieeriie et eeiee et eiee et eiee e e saee s 107
4.8.2. Nature and Type of Effects ......ccceeviiiiiieiiiiiieiieece e 108
4.8.3. Impacts Common to All AIternatives ..........cocceereerieriieenienie e 111
R N 1153y 1 P13 A o ST 114
4.8.5. AIErnative B ......ooiiiiiiii e 118
4.8.6. AIEINALIVE C ..oviiiiiiiieiieeee ettt ettt s 120
4.8.7. AREINAIVE D ..oviiiiiiiiieie ettt 122
4.8.8. AItErNatiVe E ....oooiiiiiiiie e e 125
4.8.9. AEINatiVe F ...eeiiiieeeeeee e e 128
4.9. LAVESOCK GTAZING ..uvvieieiiieiiieiiie ettt ettt et ste e et e e st e et e e sseeesaaeeensaeensseeenseeas 129
4.9.1. Methods and ASSUMPLIONS .......eeevuiieriieeiiieeiieeriee e eeiee e eree e eieeeeeee e 129
4.9.2. Nature and Type of Effects .......cccoeviiiiiiiieiieieceeeeee e 131
4.9.3. Impacts Common to All AIternatives ...........cocceevvieeieeiieniieeieeieesee e 134
T R N 1 (533 1 - 1 3 o RS 135
4.9.5. AIernative B .....ooiiiiii e 139
4.9.6. AIETNALIVE € ...ooviiiiiiiieeieeete ettt ettt ettt e st e et estaeesnteeenaeas 143
4.9.7. ARETNAIVE D .oeiiiiiiiieiee et 145
4.9.8. AIETNAtiVE E ...ooiiiiiiiieeeeee e e 148
4.9.9. AREINALIVE F ..ooviiiiiiii ettt et 151
4.10. RECTEALION ..euutiiuiiiiieeiiieiiesite ettt ettt ettt et et sat e et enbeesabeeabeebeens 153
4.10.1. Methods and ASSUMPLIONS .......c.ceceerieeiiieriienieeieeieenieeeeeeneeseeeseessseeseesseesenes 153
4.10.2. Nature and Type of Effects .......ccceviiiiiiiiiineicceeeeee e 153
4.10.3. Impacts Common to All AIteINatiVES .......ccccecvveeeiiieeriieeiee et 154
4.10.4. AIEINAtIVE A ..ottt ettt sttt 154
4.10.5. ARErNative B ...oociiiiiieeeeee e e e 154
4.10.6. AIEEINATIVE € ..oooveiieiiieiieeiiecie ettt et ettt saesnaeenbeeseenanesnnas 155
4.10.7. ARTNAtIVE D ..ottt st e 155
4.10.8. AIternative E ...ooooviiiiiieee e e 155
4.10.9. AREINAtiVE F ..ooiiiiiiceeee e e 156
4.11. Travel and Transportation Management ............cccceecveeriieeiieeniieeenieesieeeneee e 156
4.11.1. Methods and ASSUMPLIONS .....cceeeiieriieriierieeiieniienieeieesteesseeereeseessaeseseenseenens 156
4.11.2. Nature and Type of Effects ......cccoiiiirieiiniiiinicceceeeeeee 157



Draft Resource Management \
PlanEnvironmental Impact Statement

4.11.3. Impacts Common to All AItErNatives .........cccccuveecrieerieeeieeeieeciee e eree e 157
A 1T.4. AILEINATIVE A .ottt ettt e e et e e et e e e eeeeeeeeeeeeeeeeeeeeeeeeeeeaaaas 157
4.11.5. AItErnative B ..ttt 158
4.11.6. AILEINALIVE C .oovvveiieiiieeeeeeeee ettt ettt e ettt e e e s ettt e e e s s e s eaaaeeeeeas 158
4117, AITErNAtIVE D oevvviiiiiiiieeeee ettt et 158
A 1T1.8. AILErNatiVE B ettt e e e e e e e e e e e e e e e e e e e e e e e e e e e 158
A.11.9. AIErnatiVve F oottt ettt e e e e e e e e e e e e e e 159
4.12. Land Use and ReaILY ......ccoouiiiiiiiiiiieieece et s 159
4.12.1. Methods and ASSUMPLIONS .......c.cecueereieriieriieniieeieeteeiee e ereenreeseeesaeeseenseesenas 159
4.12.2. Nature and Type of Effects ......cccceviiriiiiiiiiieieeeeee e 161
4.12.3. Impacts Common to All AIterNatiVes .......ccccecvveeeviieeriieeiie e 162
A.12.4. AIEINAtIVE A .ottt et e e e e et e e et e e eeeeeeeeeeeeeeeeeeeeeeeeeaeas 162
4.12.5. AREINAtIVE B ittt e e e e e 164
4.12.6. AREINALIVE € ooveeeeiiieieeeeeeeeeee ettt et e e e e e sttt e e e s e e s saaaeeeeeas 167
4.12.7. AREINAIVE D .ottt eea e e s s e saaaaee e 168
4.12.8. AEINatiVe B oottt e e e e e e e e e e e e e e e 169
4.12.9. AREINatiVe F oottt e e e e e e e e e e e e e e e e e 171
4.13. Renewable Energy RESOUICES ......cc.eeviiieiiiiiiiiieeiiieeiie et s 172
4.13.1. Methods and ASSUMPLIONS ......c.eeeueeriieiiieniienieeieeiieeie et et seeeeeeereeseeeseeeennes 172
4.13.2. Nature and Type of Effects ......cccccoieviniiiiniiiiniccceceeeeeeee 174
4.13.3. Impacts Common to All AIETNAtIVES ......ccceeeevuiieriieeiieeeiee e 176
4134, AEINAtIVE A oot e e e e e e e e e e e e e e e e e e e e aaaaaaaaaaaas 176
4.13.5. AREINatiVe B oo e e e 177
4.13.6. AREINALIVE € oottt ettt e e ettt et e s e e s sttt e e e e s s e snaaaeeeas 178
A.13.7. AREINAtIVE D oot e e e e e eeeeeeaeeaaaaens 179
4.13.8. AIErnative B oottt e e e e e e aea e 179
4.13.9. ARErnative F oottt e e e e e e e e e e e e 180
4.14. MINETal RESOUICTES ..oooiiiiiiiiiieieeeeeeeeeeee ettt ettt e e ettt e e e e s e s esaeeeeeessenans 181
4.14. 1. FIUIA MINETALS .ovvvviiiiiiiieeeeeiiee ettt e e ettt e e e sttt e e e s s e s enaaaeees 181
4.14.1.1. AIEINAtIVE A oot e e e e e e eeeeeeeeeeeeaeas 184
4.14.1.2. AREINative B oottt a e e e e 185
4.14.1.3. AREINAtIVE € oottt e e e e e e e e e e e e eeeeeeas 186
4.14.1.4. AREINAtIVE D .oooviiiiiiieeeeee ettt eeeae e e e e s esans 186
4.14.1.5. ARErNatiVe B ...oovviiiiiieeeeeeeee ettt 187
A.14.1.6. AIErnative F oot e e eeees 187
4.14.2. Locatable MINETALS .......ueeee ettt e e e 188
4.14.2.1. AREINAtIVE A oot e e e e e e e e e e e e eeees 190
4.14.2.2. AREINALIVE B ..ooeiiiiiiiieeeeee ettt e e e 190
4.14.2.3. AREINALIVE C .oovvviiiiiieeeeieeee ettt ettt s et ee e e e s e eaans 191
4.14.2.4. AREINAIVE D .ottt e e e e e e e e e e e e e e e e e e e e e eeeeas 191
4.14.2.5. AREINAtIVE E ..ottt e e e e 191
4.14.2.6. AREINAtIVE F ..ottt ettt e e 191
4.14.3. MINeral Materials .......oooeuviiiiiiiiiiiiiiiee ettt et e e e e seaaaaeee s 192
4.14.3.1. AREINATIVE A ..ooviiiiiiiieieeeee ettt ettt e e e s esaraeeeesaesans 193
4.14.3.2. AREINAtIVE B ..ottt eeeeeeeeeeeeeaaa e 194
4.14.3.3. AIEINAtIVE C ..ottt e et e e e e e e e eeeeeaeaaeeeaeas 194
4.14.3.4. AREINAtIVE D oottt e e e e e e e e e e e e e e e e e 194
4.14.3.5. ARErNative E ....ooooiiiiiiiiie ettt 195
4.14.3.6. AREINAtIVE F o ooovviiiiiiiee ettt 196

Table of Contents



vi Draft Resource Management
PlanEnvironmental Impact Statement

4.15. Areas of Critical Environmental CONCern ..........cccceeveevveeecieeeiie e 196
4.15.1. Methods and ASSUMPLIONS .....cccueieriieeiiieeniieeiieeeieeerieeeereeeeeeesreeeeeeesseeeeneas 196
4.15.2. Nature and Type of Effects .....cccoeviiieiiiiiiieeeee e 196
4.15.3. Impacts Common to All AItErNatiVes .........ccceevveeeviieriienieeieeieeee e eve e ees 197
4154, AIEINATIVE A ..ooieiiiiieeieeeee ettt ettt ettt ettt et neeas 197
4.15.5. AREINAtiVE B ..oooiiiiieieceeee e e 197
4.15.6. AIEINAtIVE € ..ooniiiiiiieeee ettt 198
4.15.7. AREINAIVE D ..ooiiiiiiiieeeeee et e e 198
4.15.8. AIterNatiVe E ...ooouiiiiiiiiieiiece ettt 198
4.15.9. AIEINAtiVE F .oooniiiiiieiee ettt 198

4.16. Water RESOUICES ...eeeiuiiiieiiiiiie ettt et e et e e et e e et eeessneeeeennsaeeeennaeeeenns 198
4.16.1. Methods and ASSUMPLIONS .....cccvieriuiieriieeiieerieeeieeesteeeieeesereeeeeeesreesseeennneas 198
4.16.2. Nature and Type of Effects ......cccooviieiiiieiiieeeeeeeeeeeee e 199
4.16.3. Impacts Common to All AIternatives ........cccceeveeeveierienieeiienieeieeie e 203
4.16.4. AITEINATIVE A ..ooieeiiiieeiieeee ettt ettt sttt ettt et et 205
4.16.5. AIrnative B ....ccuiiiiiieieee e e 206
T W N AN 1<) 0 218 A USSR 208
4.16.7. ARETNAtIVE D ..eoiiiiiiiiiiece e e 210
4.16.8. AIternative E .....ccooiiiiiiiiiieiee et s 212
4.16.9. AIEINatiVe F ...ooiiiiiiiieee e e 214

4.17. Tribal Interests (including Native American Religious Concerns) ..........ccceeeveenneee. 216
4.17.1. Methods and ASSUMPLIONS ......cccueeeriieeiiieeniieeiieeeieeenieeesreeeereesaeeessaeesreeennnes 216
4.17.2. Nature and Type of Effects ......cccveviiiiiiiiiieeeeeceeeeeee e 216
4.17.3. Impacts Common to All AIternatives .........cccceeveerieeiiienienie e 217
4.17.4. AIEINALIVE A ..ooiieiiieiieeeee ettt ettt et e e ae e e s e e e b e e e ne e e sbeeenraeennnas 219
4.17.5. AREINAtIVE B ..ooiiiiiicieee e 220
T B AN (1<) 0 218 A TSRS 221
4.17.7. AIEINAtIVE D ..oeiiiiiiiie et 222
4.17.8. AIternative E ...ooouiiiiiiiieieee e 224
4.17.9. ACINAtIVE F .ooiiiiiiee ettt e 225

4.18. ClMAte CRANGZE ....ccvveeieiiieiieeeiie ettt et e et ee e et eesaeeesaaeesbaeessseeensaeensseesnneeas 226
4.18.1. Methods and ASSUMPLIONS ......cccveereuieeriieniieenieeeiieesieeeireesreeenaeeesaeeenseeesnnes 226
4.18.2. Nature and Type of Effects ......cccoevouiveiiieiiiieieeecee e 227
4.18.3. Impacts Common to All AIternatives ........ccccceeveeeeiieriienieeiieieiecre e 227
4.18.4. AILCINALIVE A ..ooeeeiieiie ettt ettt e e et e e et eetae e e beeeaaeeesbeeesaeesnneeenneas 232
4.18.5. AIternative B ....c.ooiiiieieeiee e 233
N R AN 7<) 01212 A SR PS 234
4.18.7. AIEINAtIVE D .eooviiiiiiiiieiiece ettt 234
4.18.8. AItErnative E ...oocueiiiiiiiieiiee et 235
4.18.9. ARErNative F ...oooveiiiiiieeece e e 236

4.19. Socioeconomics and Environmental JUStICE .........ccocoeeviiiiiiiiiiniiiniiiiieieneceeeee 237
4.19.1. Methodology and ASSUMPLIONS .....c.ccevveeeiiiieriieeiieeriee e esiee e sreeeaee e 237
4.19.2. ECOnomic IMPACES .....cc.eevuiieiiiiieiieeiie et eite ettt st e sieesiaeenseensaesaeeeenes 239
4.19.3. SOCIAl IMPACES ..euveieeiieiieiieeie ettt sttt et sttt esaee e 252
4.19.4. Environmental Justice IMpacts ..........cccceeeviieiiiieeiiieciee e 254

4.20. Unavoidable AdVerse IMPacts ........cccceeriiieiiieeiieerieecee et 258

4.21. Irreversible and Irretrievable Commitment of Resources ...........ccocceeevveercieeenneennen. 259

4.22. Relationship Between Local Short-term Uses and Long-term Productivity ............ 260

Table of Contents



Draft Resource Management vii
PlanEnvironmental Impact Statement

List of Figures
Figure 4.1. Climate Envelope Changes for Greater Sage-Grouse (Core Occupied Habitat)

AS OF 2000 ...t ettt ettt 228
Figure 4.2. Forecasted Climate Envelope Changes for Inter-Mountain Basins Mixed Salt

Desert Scrub as 0f 2000 ................o.coooiiiiiiiiiii 229
Figure 4.3. Forecasted Climate Envelope Changes for Great Basin Pinyon-Juniper

Woodland as 0f 2000 ..o 230
Figure 4.4. Forecasted Climate Envelope Changes for Inter-Mountain Basins Big

Sagebrush Shrubland Within the Central Basin and Range as of 2060 ................... 231
Figure 4.5. Potential Climate-Change Refugia Based on 2060 Forecasts of Climate Envelopes

for Major Vegetation Types within the ECOregion ...........cccoecvieiiiiiiieinciiecie e 232

List of Figures



Draft Resource Management ix
PlanEnvironmental Impact Statement

List of Tables

Table 4.1. Resources and Resource Uses Not Carried Forward for Detailed Analysis ................... 7
Table 4.2. Resource Programs Impacting GRSG by Threat in the Sub-region ...........ccccccveeennenn. 12
Table 4.3. Alternative A: Percent of GRSG Sub-Populations Affected by Closure to Fluid

IMINETAL LEASIIE ...evvieuiieiieeiie ettt ettt et ettt sttt et e st e et e ebee st e enbeenbeebeesnsesnseans 24
Table 4.4. Alternative A: Percent of GRSG Sub-Populations Affected by Withdrawal ................ 25

Table 4.5. Alternative A: Percent of GRSG Sub-Populations Affected by Closure to Salables ... 25
Table 4.6. Alternative A: Percent of GRSG Sub-Populations Affected by ROW/SUA

EXClUSION OF AVOIAANCE .....voiiiiiiiieiieiiieiesitetee ettt sttt st 27
Table 4.7. Alternative A: Percent of GRSG Sub-Populations Affected by Solar Energy

VATTANCE AT@AS ....eietieniieitie ettt ettt ettt e et e e ate e bt e bt e sateeabe e beesaeeenbeenbeesneeenbeenseans 27
Table 4.8. Alternative A: Acres of GRSG Habitat and Sub-region Populations within Travel

Management DESIZNAtIONS .......cccveeeruireriieeriieeriieeriieesieeereeesteeeeeesseeenaaeesaeeensseesseeensseas 28
Table 4.9. Alternative A: GRSG Sub-Populations Affected by Travel Management

Designations of Closed and Limited ...........ccocoeviiriiiiniininiiiiicneceeceeeee e 29
Table 4.10. Alternative B: Percent of Sub-Populations Affected by Closure to Leasables ........... 31
Table 4.11. Alternative B: Percent of Sub-Populations Affected by Proposed Withdrawals ........ 32
Table 4.12. Alternative B: Percent of Sub-Populations Affected by Closure to Salables ............. 32
Table 4.13. Alternative B: Percent of GRSG Sub-Populations Affected by ROW/SUA

EXCIUSION OF AVOIAANCE ...ccuviiiiiiiieiiieiietie ettt ettt sttt sateeaneeneen 33
Table 4.14. Alternative B: Percent of GRSG Sub-Populations Affected by Solar Energy

VATTANICE ..ottt ettt ettt e b e s a e et e bt e s ht e e st e e bt e sbeeesbeeabeenbeeeatesareens 34
Table 4.15. Alternative B: Acres of GRSG Habitat and Sub-region Populations within Travel

Management DESIZNAtIONS ........cccueeuieriierierieeiierieeteeieesteeseesreebeessaessbeenseesseesnseenseenseens 35
Table 4.16. Alternative B: Percent of GRSG Sub-Populations Affected by Travel Management

Designations of Closed and Limited ..........ccccociiiiiiieiiiiiiiecie et 35

Table 4.17. Alternative C: Percent of GRSG Sub-PopulationsAffected by Closure to Leasables 37
Table 4.18. Alternative C: Percent of GRSG Sub-PopulationsAffected by Closure to Leasables 37
Table 4.19. Alternative C: Percent of GRSG Sub-PopulationsAffected by Withdrawals ............. 38
Table 4.20. Alternative C: Percent of GRSG Sub-Populations Affected by Closure to Salables .. 38
Table 4.21. Alternative D: Percent of GRSG Sub-PopulationsAffected by NSO Stipulations

L0 ol T 0 1 USRS 41
Table 4.22. Alternative D: Percent of GRSG Sub-Populations Affected by ROW/SUA

EXClUSION OF AVOIAANCE ....veiuiiiieiiiiiiiieiiieieet ettt sttt 42
Table 4.23. Alternative D: GRSG Habitat and Sub-region Populations within Travel

Management DESIZNATIONS .......cc.eeeiuiieriuieeiiieeiieeeteeeeteeesaeeereeesereeeseeessseessseeessseesseeessseens 43
Table 4.24. Alternative D: GRSG Sub-Populations Affected by Travel Management

Designations of Closed and Limited ...........cccoeoviiiiieiiiiiieniieieeieeieecee e 44
Table 4.25. Alternative E: Percent of GRSG Sub-Populations Supported by SGMAs ................. 45
Table 4.26. Alternative E: Percent of GRSG Sub-Populations Affected by Avoidance for Fluid

IMIINIETALS ettt ettt et et e bt e st e et e e bt e sabeenbe e beenaeeans 47
Table 4.27. Alternative E: Percent of GRSG Sub-Populations Affected by Avoidance to Salables 48
Table 4.28. Human-Caused Fires in GRSG Habitat (1992-2011) ......cccovvivvieiiiieieeeieeeeeeen 109
Table 4.29. Comparison of Range Management Indicators by Alternative ...........c.ccoeeueeveeennnnee. 130
Table 4.30. Annual Impact of Management Actions Affecting Livestock AUMs on Output,

Employment, and Earnings Compared to Alternative A ...........cccceeeviieriieeenieeeee e 240
Table 4.31. Average Annual Impact of Management Actions Affecting Oil and Gas on Output,

Employment, and Earnings Compared to Alternative A .........cccccoeevveeiienienienieeeeeeeee. 244

List of Tables



X Draft Resource Management
PlanEnvironmental Impact Statement

Table 4.32. Economic Impact of Management Actions Affecting Geothermal Exploration and

Development Compared to AIETNAtiVE A ......ccvvieiieeiiiecie et 246
Table 4.33. Average Annual Impact on Output, Employment, and Earnings Compared to

ACINALIVE A ..ottt sttt sttt et b et st ettt 251
Table 4.34. Environmental JUStice IMPAaCtS ........ccueeviieiiiiiiiiiiiieeieeeeee e 257

List of Tables



This page intentionally
left blank



Draft Resource Management 7
PlanEnvironmental Impact Statement

4.1. Introduction

This chapter presents the direct and indirect impacts on the human and natural environment
anticipated to occur from implementing the alternatives presented in Chapter 2, Alternatives. The
purpose of this chapter is to describe to the decision maker and the public how the environment
could change if any of the alternatives in Chapter 2 were to be implemented. It is meant to aid in
the decision of which LUPA, if any, to adopt.

This chapter is organized by topic, similar to Chapter 3, Affected Environment. Each topic
area includes the following:

e A method of analysis section that identifies indicators and assumptions
e An analysis of impacts for each of the six alternatives that has been broken down by alternative
e A summary comparison of the alternatives

Management actions proposed in Chapter 2 are planning-level decisions that do not result in
direct on-the-ground changes. However, by planning for land use on surface estate and federal
mineral estate administered by the BLM and Forest Service over the life of the plan, the analysis
focuses on impacts that could eventually result in on-the-ground changes.

Some BLM and Forest Service management actions may affect only certain resources and
alternatives. This impact analysis identifies impacts that may benefit, enhance, or improve a
resource or resource use as a result of management actions, as well as those impacts that have
the potential to impair a resource or resource use. If an activity or action is not addressed in a
given section, either no impacts are expected or the impact is expected to be negligible, based
on professional judgment.

Resource and resource uses that were not carried forward for detailed review and the reasons they
were not carried through are included in Table 4-1, Resources and Resource Uses Not Carried
Forward for Detailed Analysis. In general, resources and resource uses are not carried forward for
further analysis if management actions would not change across the alternatives or if the effect of
GRSG management actions would have neutral or positive effects.

Table 4.1. Resources and Resource Uses Not Carried Forward for Detailed Analysis

Resource/Resource Use Rationale for Not Analyzing Resource or Resource Use in Detail

Fish and Wildlife Implementation of GRSG conservation measures would generally have a
beneficial effect on wildlife species (See Section 4.6, Special Status Species).
Specific effects would depend on location, scale, and timing of projects.
These elements of a project are identified during the design and planning of
specific projects. Thus, any effect on wildlife will be identified at the project
design and implementation phase.

Visual Resources The compliance with current LUPs’ visual resource management will depend
upon location and scale of projects. The effects on visual resources will be
analyzed during project planning.

Chapter 4 Environmental Consequences
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Resource/Resource Use Rationale for Not Analyzing Resource or Resource Use in Detail
Special Designations (Wilderness The LUPA will not change the designation of Wilderness, WSAs, NCA:s,
Areas, Wilderness Study Areas, NHTs, or WSRs. Existing LUP direction would be implemented for the
National Conservation Areas, resources when implementing conservation management actions. The
National Trails, Byways, Wild and |BLM and Forest Service would manage Wilderness areas to preserve the
Scenic Rivers) characteristics therein. The BLM would manage WSAS to not impair the

suitability of such areas for the preservation of wilderness. The BLM would
manage the NCA for the purposes for which it was designated. The BLM
would manage NHT to safeguard the nature and purposes of the trails and in
a manner that protects the values for which the trails were designated. The
BLM and Forest Service would manage a river’s free-flowing condition,
water quality, tentative classification, and any ORVs until Congress
designates the river or releases it for other uses. Implementation of GRSG
conservation measures would generally have beneficial effects on these
special designations.

Lands With Wilderness No decisions related to the management of lands with wilderness
Characteristics characteristics will be made as part of this planning effort. The management
of lands with wilderness characteristics is considered outside the scope of this
plan amendment process, so existing LUP direction for lands with wilderness
characteristics will continue to apply. Effects on lands with wilderness
characteristics will be analyzed as part of the implementation of specific
conservation projects.

Air Quality The LUPA decision will not authorize implementation of activities that could
impact air quality. Those impacts would be related to timing and location of
any ground-disturbing activities. The effects on air quality will be analyzed in
the implementation of conservation projects.

Cultural Heritage Resources The LUPA decision will not authorize ground-disturbing activates. Any
potential future effects on cultural resources as a result of the implementation
of activities in support of conservation actions for GRSG protection will be
subject to NEPA analysis and compliance with Section 106 of the National
Historic Preservation Act.

The BLM and Forest Service manage public lands for multiple uses, in accordance with the
FLPMA and NFMA. Land use decisions are made to protect the resources, while allowing

for different uses of those resources, such as livestock grazing and oil and gas development.
These decisions can result in trade-offs, which are disclosed in this chapter’s analysis. The
projected impacts on land use activities and the associated environmental impacts of land uses are
characterized and evaluated for each of the alternatives.

Impact analysis is a cause-and-effect process. The detailed impact analyses and conclusions
are based on the following:

e The BLM and Forest Service planning team’s knowledge of resources and the project area
e Reviews of existing literature

e Information provided by experts in the BLM and Forest Service, other agencies, cooperating
agencies, interest groups, and concerned citizens

The baseline used for the impact analysis is the current condition or situation, as described

in Chapter 3. Impacts on resources and resource uses are analyzed and discussed in detail,
commensurate with resource issues and concerns identified through the LUPA/EIS process. At
times, impacts are described using ranges of potential impacts or in qualitative terms.

Chapter 4 Environmental Consequences
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4.2. Analytical Assumptions

Several overarching assumptions have been made to facilitate the analysis of the project impacts.
These assumptions set guidelines and provide reasonably foreseeable projected levels of
development that would occur in the planning area during the planning period. These assumptions
should not be interpreted as constraining or redefining the management objectives and actions
proposed for each alternative, as described in Chapter 2.

The following general assumptions apply to all resource categories. Any resource- or resource
use-specific assumptions are provided in the methods of analysis section for that resource or
resource use.

Sufficient funding, enforcement, and personnel would be available for implementing the
final decision.

Implementing actions from any of the LUPA alternatives would be in compliance with all
valid existing rights, federal regulations, agency policies, and other requirements.

Implementation-level actions necessary to execute the LUP-level decisions in this LUPA
would be subject to further environmental review, including that under NEPA, as appropriate.

Direct and indirect impacts of implementing the LUPA would primarily occur on the public
lands administered by the BLM and the Forest Service in the planning area.

Local climate patterns of historic record and related conditions for plant growth may change,
with warmer, drier conditions likely to occur over the life of this plan.

Conditions will remain favorable for large wildfires due to warmer and dryer climatic patterns
and fuel conditions.

In the future, as tools for predicting climate changes in a management area improve and
changes in climate affect resources and necessitate changes in how resources are managed,
the BLM or Forest Service may be required to reevaluate decisions made as part of this
planning process and to adjust management accordingly. Refer to Section 2.5.3, Adaptive
Management, and Appendix E, Monitoring Framework.

The BLM and Forest Service would carry out appropriate maintenance for the functional
capability of all developments.

The discussion of impacts is based on best available data. Knowledge of the planning area
and decision area and professional judgment, based on observation and analysis of conditions
and responses in similar areas, are used for environmental impacts where data are limited.

Restrictions (such as siting, design, and mitigation measures) would apply, where appropriate,
to surface-disturbing activities associated with land use authorizations and permits issued on
BLM-administered and Forest Service-administered lands and federal mineral estate. There
are approximately 50.5 million acres of BLM- and Forest Service-administered lands in the
decision area.

Data from GIS have been used in developing acreage calculations and to generate the figures.
Calculations depend on the quality and availability of data. Acreages and other numbers are
approximate projections for comparison and analytic purposes only. Readers should not infer
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that they reflect exact measurements or precise calculations. In the absence of quantitative
data, best professional judgment was used. Impacts were sometimes described using ranges of
potential impacts or qualitatively, when appropriate.

4.2.1. General Methodology for Analyzing Impacts

Potential impacts are described in terms of type, context, duration, and intensity, which are
generally defined below.

Type of impact—Impacts are characterized by using the indicators described at the beginning of
each resource impact section. The presentation of impacts for key planning issues is intended
to provide the BLM or Forest Service decision maker and reader with an understanding of the
multiple use trade-offs associated with each alternative.

Context—This describes the area or location (site-specific, local, planning area-wide, or regional)
in which the impact would occur. Site-specific impacts would occur at the location of the action;
local impacts would occur within the general vicinity of the action area; planning area-wide
impacts would affect a greater portion of decision area lands in Nevada and Northeast California;
and regional impacts would extend beyond the planning area boundaries.

Duration—This describes the duration of an effect, either short term or long term. Unless
otherwise noted, short term is defined as anticipated to begin and end within the first 5 years
after the action is implemented; long term is defined as lasting beyond 5 years to the end of or
beyond the life of this LUPA.

Intensity—This refers to the severity of the impact (40 CFR 1508.27[b]). Rather than categorize
severity of impact by qualitative descriptors (e.g., major, moderate, or minor), this analysis
discusses impacts using quantitative data wherever possible.

Direct and indirect impacts—Direct impacts are caused by an action or implementation of an
alternative and occur at the same time and place; indirect impacts result from implementing an
action or alternative but usually occur later in time or are removed in distance and are reasonably
certain to occur.

For ease of reading, the impacts of the management actions for a particular alternative on a
specific resource are generally described in comparison to the status quo or baseline for that
resource. However, in order to properly and meaningfully evaluate the impacts under each
alternative, the expected impacts should be measured against the impacts projected to occur under
Alternative A. This is the baseline for purposes of comparison of the alternatives to one another,
as it represents what is anticipated should no plan amendments take place.

The end of Chapter 4 contains a discussion of Unavoidable Adverse Impacts (Section 4.20),
Irreversible and Irretrievable Commitment of Resources (Section 4.21), and the Relationship
Between Local Short-term Uses and Long-term Productivity (Section 4.22).

4.2.2. Incomplete or Unavailable Information

The CEQ established implementing regulations for NEPA, requiring that a federal agency identify
relevant information that may be incomplete or unavailable for evaluating reasonably foreseeable
significant adverse impacts in an EIS (40 CFR 1502.22). If the information is essential to a
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reasoned choice among alternatives, it must be included or addressed in an EIS. Knowledge and
information is, and will always be, incomplete, particularly with infinitely complex ecosystems
considered at various scales.

The best available information pertinent to the decisions to be made was used in developing the
LUPA. The BLM and Forest Service have made a considerable effort to acquire and convert
resource data into digital format for use in the LUPA, both from the BLM and Forest Service
themselves and from outside sources.

Under FLPMA, the inventory of public land resources is ongoing and continuously updated.
However, certain information was unavailable for use in developing the LUPA because
inventories either have not been conducted or are not complete. Some of the major types of data
that are incomplete or unavailable include the following:

e GIS data used for disturbance calculations on private lands
e Site-specific surveys of cultural and paleontological resources

For these resources, estimates were made concerning the number, type, and significance of these
resources based on previous surveys and existing knowledge. In addition, some impacts cannot be
quantified, given the proposed management actions. Where this gap occurs, impacts are projected
in qualitative terms or, in some instances, are described as unknown. Subsequent site-specific
project-level analysis would provide the opportunity to collect and examine site-specific inventory
data to determine appropriate application of LUP-level guidance. In addition, the BLM, Forest
Service, and other agencies in the planning area continue to update and refine information used to
implement this plan.

4.3. Greater Sage-Grouse and Greater Sage-Grouse Habitat

4.3.1. Methods and Assumptions

Indicators
Indicators of impacts on GRSG are as follows:
e Direct habitat loss
e Habitat fragmentation
e Disruption to species life history requirements
e Population loss
e Habitat degradation
e Habitat restoration/improvement

Effects listed above may be characterized for each resource and alternative as appropriate, and,
where available, quantified by the indicators described below:

e PPMAs (PPH)/PGMAs (PGH) — Designations include habitats considered vital to the
persistence of GRSG populations at all scales. Acres impacted or improved by each

Chapter 4 Environmental Consequences
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resource is a general metric for direct habitat loss, habitat degradation, and habitat
restoration/improvement. The metric provides a basis for a qualitative discussion of habitat
fragmentation and species life history requirements.

e Nesting habitat — Metric is derived from a buffering of lek locations (Doherty et al. 2011)
as a proxy for spatially describing nesting habitat in acres of PPH and PGH, and provides
a specific quantitative measure of potential improvement/disruption of species life history
requirements for nesting with implications for populations. Habitats within the buffers are
known to include areas supporting other seasonal life history requirements as well. Habitats
outside lek buffers may also contain nesting habitat but primarily support other seasonal life
history requirements such as brood-rearing, wintering, and transitional.

Populations — Metric is correlated to nesting habitat and is derived by assigning to individual leks
their contribution to GRSG populations at the population/subpopulation scale (see Section 3.2,
Greater Sage-Grouse and Greater Sage-Grouse Habitat) and at the sub-region scale. This metric
provides for inferences toward population effects from each resource allocation expressed as a
percentage of population at the two scales. Where modeled nesting habitat is overlapped by a
land allocation, the allocation is considered to be affecting the GRSG population assigned to that
associated lek. Each lek supports a percentage of the GRSG population at the sub-population and
sub-region scale. Table 4-2, Resource Programs Impacting GRSG by Threat in the Sub-region,
relates individual resource programs to threats to the species in order of priority within the
sub-region. Impacts from each resource are assessed using the indicators described above.

Table 4.2. Resource Programs Impacting GRSG by Threat in the Sub-region

Threat/Issue Resource Program

Wildfire Fire, fuels, vegetation

Invasive species Fire, fuels, vegetation

Conifer encroachment Fire, fuels, vegetation

Infrastructure ROW/SUA avoidance/exclusion areas, ACECs, wilderness, Wilderness
Study Areas

Climate change Climate change, fire, fuels, vegetation

Livestock grazing Areas open/closed to livestock grazing

Mining Areas open/closed to locatable and salable minerals

Energy development Areas open/closed to fluid mineral exploration, leasing, development

Human uses ROW/SUA avoidance/exclusion areas, ACECs, wilderness, Wilderness
Study Areas, areas open, limited, closed to motorized travel

Assumptions
The analysis includes the following assumptions:

e For Nevada, PPMAs and PGMAs are derived from NDOW habitat category mapping (NDOW
2012a) and represent habitat adequate to maintain GRSG populations. For the Northeastern
California/Northwestern Nevada population, California BLM utilized a mapping methodology
based in the Doherty modeling (Doherty et al. 2011), including the 100 percent breeding bird
density core regions, or all known active leks with appropriate buffering (6.4 kilometers for
25 percent and 50 percent kernels, 8.5 kilometers for 75 percent and 100 percent kernels).
Areas were modified by local knowledge of seasonal range use, known connectivity, and
vegetative and natural barriers. In California, extensive radio telemetry information was
available, providing a direct footprint of GRSG use areas.

Chapter 4 Environmental Consequences
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This analysis uses PPH and PGH categories for Alternative A only to facilitate comparison
across the other alternatives. There are currently no public lands designated by the BLM or
Forest Service as GRSG PPH or PGH within the sub-regional planning area and Alternative A
would neither result in the designation of PPH or PGH nor assign additional management
actions to PPH or PGH areas. As used for comparison, PPH is based on NDOW Category 1
and 2 habitats, while PGH is based on NDOW Category 3 habitat. Nesting habitat is defined
as the 4-mile (6.4-kilometer) buffer around 25 percent and 50 percent bird density kernels and
the 5.2-mile (8.5-kilometer) buffer around 75 percent and 100 percent bird density kernels
(Doherty et al. 2011).

Population and subpopulation boundaries (Connelly et al. 2004) are modified to include
whole population management unit (PMU) (NDOW 2002) boundaries (see Section 3.2,
Greater Sage-Grouse and Greater Sage-Grouse Habitat).

Habitat conditions and trends for each GRSG population area were determined using

the VDDT by modeling vegetation dynamics such as wildfire, succession, insects and
disease, habitat restoration projects, prescribed fire, overgrazing, conifer encroachment and
treatment, mechanical sagebrush treatment, and fuels reduction projects. VDDT modeling
was completed for seven of the nine population/subpopulations in Nevada and California.
Northern Interior and Quinn Canyon Range were not modeled due to lack of mapped habitat.
As additional data becomes available, habitat conditions and trends will be updated.

Impacts on GRSG accrue over varying distances from origin depending on the type of
development:

Tall structures such as power lines, wind turbines, communication towers, agricultural, and
urban development based on an avian predator foraging distance of 4.3 miles (6.9 kilometers;
Boarman and Heinrich 1999; Leu et al. 2008)

Energy extraction such as oil and gas, geothermal, and plan of operation mining at 11.8
miles (19 kilometers) based on direct impacts of field development, including associated
infrastructure, noise, lighting, and traffic (Johnson et al. 2011; Taylor et al. 2012)

Interstate highways at 4.7 miles (7.5 kilometers) and paved roads and primary and secondary
routes at 1.9 miles (3 kilometers) based on indirect effects measured through road density
studies (Connelly et al. 2004; Holloran 2005; Lyon 2000)

Site-specific disturbances such as small-scale mining and mineral material sites at 1.6 miles
(2.5 kilometers) based on indirect influence distance from estimated spread of exotic plants
(Bradley and Mustard 2006)

Short-term impacts would accrue over a timeframe of up to ten years. Long-term impacts
would accrue over timeframes exceeding ten years.

Because GRSG are highly sensitive to habitat fragmentation, development, or changes in
habitat conditions and require large, intact habitat patches to complete their annual life
history, alternatives proposing to protect the most PPMAs and PGMAs from disturbance are
considered of greatest beneficial impact. These impacts can be described both qualitatively
and quantitatively.

Seasonal ranges of migratory and non-migratory GRSG are included within PPMAs and
PGMA s but are not mapped to provide direct impacts assessment at the sub-regional scale.
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PPMAs and PGMAs encompass adequate habitat for providing connectivity within populations
and subpopulations. Connectivity will be considered by incorporating PMU-scale information in
the design and implementation of restoration projects.

4.3.2. Nature and Type of Effects

Riparian Areas and Wetlands

See Livestock Grazing Management, below.
Water Resources Management

See Livestock Grazing Management, below.
Vegetation and Habitat Restoration

Current treatments and active vegetation management typically focus on vegetation composition
and structure for fuels management, habitat management, and productivity manipulation for
protecting and improving the habitat and forage conditions for ungulates and other grazers
(Knick et al. 2011). The distribution of these treatments can affect the distribution of GRSG
and sagebrush habitats by affecting the distribution of suitable cover and forage (Manier et al.
2013, p. 169).

GRSG require high-quality habitat conditions, including a diversity of herbaceous species,
vegetative and reproductive health of native grasses, and an abundance of sagebrush (Manier et
al. 2013, p. 169). Residual vegetation cover, especially grass and litter, has often been noted as
essential for GRSG for concealment during nesting and brood-rearing (Sveum et al. 1998; Kirol
et al. 2012). Passive restoration efforts such as adjustments in management practices such as
grazing systems and seasonal restriction or closures in seasonal-use areas have a reasonable
chance to improve degraded or altered habitats (Manier et al. 2013, p. 170; Connelly et al. 2004).

Some areas within the Nevada and Northeastern California Sub-Region are experiencing severe
habitat degradation such that the establishment of “undesirable” species has displaced native
species, making passive management approaches unsuitable and requiring direct manipulation
(Connelly et al. 2004). In parts of the sub-region, invasive species such as cheatgrass or native
species such as juniper and pinyon pine have replaced desirable dominant species. These areas
require active removal and seeding of native species for successful restoration. Active treatments
within the sub-region include manual and mechanical juniper and pinyon pine removal and
planting of native seed and seedlings.

Invasive plants are thought to alter plant community structure and composition, productivity,
nutrient cycling, and hydrology, and may competitively exclude native plant populations.
Cheatgrass competes with native grasses and forbs that are important components of GRSG
habitat. Cheatgrass abundance is negatively correlated with habitat selection by GRSG (Kirol
et al. 2012), indicating that changes in composition and structure associated with cheatgrass
specifically degrade GRSG habitat. Invasion by medusahead (7aeniatherum caput-medusae)
may be even worse than cheatgrass, as it also reduces perennial productivity, degrades wildlife
habitat, supports high-frequency wild fire intervals, and requires intensive treatment for
restoration (Davies 2010). Expansion of conifer woodlands also threatens GRSG populations
because woodlands do not provide suitable habitat and because trees displace shrubs, grasses,
and forbs that are required by GRSG. Juniper expansion is also associated with increased bare
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ground and the potential for erosion, as well as an increase in perch sites for raptors. Juniper
encroachment may also represent expansion of raptor predation threats. Invasive species cause
direct degradation of sagebrush habitats, resulting in effects on local GRSG populations by
affecting forage, cover quality and composition, and increased wildfire frequency and intensity,
with the potential to cause complete avoidance (Manier et al. 2013, p. 135).

Livestock Grazing Management

Livestock grazing is the most widespread land use across the sagebrush biome (Connelly et al.
2004, pp. 7-29). Livestock grazing can affect soils, vegetation, water, and nutrient availability by
consuming or altering vegetation, redistributing nutrients and plant seeds, trampling soils and
vegetation, and disrupting microbial composition (Connelly et al. 2004). Livestock may also
trample nests and disturb GRSG behavior (NTT 2011, p. 14). Livestock grazing is a “diffuse”
form of biotic disturbance that exerts repeated pressure over many years on a system; unlike
point-sources of disturbance (e.g., fires), effects of grazing are not likely to be detected as
disruptions, but as differences in the processes and functioning of the sagebrush system. Grazing
effects are not distributed evenly because historic practices, management, and animal behavior all
lead to differential use of the range (Manier et al. 2013, pp. 157-168).

At unsustainable levels of grazing, impacts can lead to loss of vegetative cover, reduced water
infiltration rates, decreased plant litter, increased bare ground, reduced nutrient cycling, decreased
water quality, increased soil erosion, and reduced overall habitat quality for wildlife, including
GRSG (Manier et al. 2013, pp. 157-159). Properly managed grazing, however, may protect
GRSG by reducing fuel loads (NTT 2011, p. 14).

Structural range improvements such as fences represent potential movement barriers (especially
woven-wire fences), predator perches, or travel corridors, and are a potential cause of direct
mortality to GRSG (Manier et al. 2013, p. 89). Grazing restrictions that protect sagebrush
ecosystem health would enhance habitat for GRSG populations.

Fire and Fuels Management

Fire is the primary threat to GRSG populations and habitat within the western half of their
distribution. In the Great Basin, fire has been increasing in size and frequency (Baker 2011). Fire
is particularly problematic in sagebrush systems because it kills sagebrush plants and, in some
cases, re-burns before sagebrush has a chance to re-establish.

Fire is a primary threat to GRSG populations and habitat where increasing exotic annual grasses,
primarily cheatgrass, are resulting in sagebrush loss and degradation (USFWS 2010a, p. 13,932).
Cheatgrass can more easily invade and create its own feedback loop in areas that are: 1) dry
with understory vegetation cover that is not substantial, or 2) experiencing surface-disturbing
activities (e.g., road construction). It can facilitate short fire return intervals by outcompeting
native herbaceous vegetation with early germination, early moisture and nutrient uptake, prolific
seed production, and early senescence (Hulbert 1955; Mack and Pyke 1983; Pellant 1996).
Furthermore, by providing a dry, fine fuel source during the peak of fire season, cheatgrass
increases the likelihood of fire and thus increases the likelihood of further cheatgrass spread
(Pellant 1990). Without fire, cheatgrass dominance can exclude sagebrush seedlings from
establishing. With fire, areas can be converted to annual grasslands. Without shrubs and a
diversity of grasses and forbs, such annual grasslands will not support GRSG, and populations
could be displaced.
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Fire risk and the likelihood of the cheatgrass-fire cycle in GRSG habitat is highest in arid,
low-elevation areas with Wyoming big sagebrush (Artemisia tridentata ssp. tridentata),
particularly in areas where there is ground disturbance or bare ground (e.g., recently burned
areas). Ground disturbance such as roads facilitates the establishment and spread of cheatgrass
and other invasive weeds (Gelbard and Belnap 2003). While fires do occur within higher elevation
mountain big sagebrush (Artemisia tridentata ssp. vaseyana) habitats, they are typically smaller
and lower intensity fires. This is primarily due to higher precipitation levels, resulting in higher
fuel moisture levels, more robust understory vegetation, and more rapid growth rates.

Another factor affecting fire in some sagebrush sites is the encroachment of pinyon and juniper
trees from higher elevations down slope into sagebrush habitats (Baker 2011; Balch et al. 2012).
Under suitable conditions, wildfires that start in pinyon and juniper stands can move into
Wyoming big sagebrush stands. In the absence of cheatgrass, Wyoming sagebrush sites can take
150 years to recover. Where cheatgrass is present, fire can open the site to invasion of annual
grasses as described above.

In the Nevada and Northeastern California Sub-region, five of seven modeled
populations/subpopulations and both unmodeled populations experience declining habitat
trends directly attributable to fire and cheatgrass invasion. Depending on the amount of habitat
available to the birds, a single fire can influence a local population’s distribution, migratory
patterns, and overall habitat availability (Fischer et al. 1997, p. 89). In degraded GRSG habitats
where cheatgrass is dominant under the sagebrush canopy, the habitat may be adequate winter
habitat or provide adequate cover for nesting. However, these areas may lack the understory
forb diversity and insect abundance necessary for brood-rearing and could result in lower chick
survival. As GRSG habitats become smaller and less connected to adjacent populations, they
become increasingly susceptible to stochastic events and local extirpation (Knick and Hanser
2011; Wisdom et al. 2011). In addition, genetically isolated populations could suffer from a
decrease in fitness known as inbreeding depression.

The cheatgrass fire cycle causes GRSG habitat loss and degradation on an annual basis. Currently,
due to the extent of the threat, there are no management actions that can effectively alter this trend,
and fires are estimated to reduce GRSG habitat within the Great Basin by 58 percent in the next
30 years (Miller et al. 2011). While research and management efforts are focused on developing
means of controlling cheatgrass on a large scale, the only current management actions, under the
fire program, to minimize the likelihood of fire ignition or the extent of fire in GRSG habitat is
through fuels treatments (e.g., construction of firebreaks or greenstrips), pre-suppression planning,
and effective fire suppression geared toward protecting GRSG habitat. Facilitating the spread of
cheatgrass and the likelihood of ignition through BLM and Forest Service-authorized programs is
further discussed under Sections 4.12, Lands and Realty; 4.14, Minerals; and 4.10, Recreation.

Wild Horse and Burro Management

While not as widespread as livestock grazing, wild horse and burro management is still a major
land use across the sagebrush biome. HMAs and WHBTSs overlap modeled populations by 0 to
100 percent depending on sub-population in the region. Impacts from horses, however, are
somewhat different than impacts from cattle (USFWS 2013a, p. 46). According to the COT
Report (USFWS 2013a, p. 46):

On a per capita body mass, horses consume more forage than cattle or sheep and remove more
of the plant which limits or delays vegetative recovery (Menard et al. 2002), and horses can
range further between water sources than cattle, thereby making them more difficult to manage.
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Wild horse and burro grazing results in a reduction of shrub cover and more fragmented shrub
canopies, which can negatively affect GRSG habitat (Beever and Aldridge 2011). Additionally,
sites grazed by free-roaming wild horses and burros have a greater abundance of annual invasive
grasses, reduced native plant diversity and reduced grass density (Beever and Aldridge 2011).

Effects of wild horses and burros on habitats may also be more pronounced during periods of
drought or vegetation stress (NTT 2011, p. 18).

Wild horses and burros require that water be available year-round in herd management areas and
wild horse territories (The Wild and Free-Roaming Horses and Burros Act of 1971). This often
leads to riparian areas receiving yearlong use by wild horses or riparian areas being modified
with additional fencing and troughs in order to accommodate yearlong horse use. The range
improvements would result in increased potential for raptor perch sites and less water available on
the ground, and would possibly have negative effects on GRSG riparian habitat depending on
how each facility is constructed and making GRSG more vulnerable to predation. According to
Berger (1986), one measure of habitat quality for wild horses is the presence of meadows. Horse
bands that spent more time foraging in meadows had higher reproductive success, and meadows
received the highest use in proportion to their availability. At levels higher than established
AMLs, impacts can lead to loss of vegetative cover, decreased water quantity and quality,
increased soil erosion, and reduced overall habitat quality for wildlife, including GRSG.

Locatable, Leasable, and Salable Minerals Management

Minerals development within the sub-region consists of locatable mineral resources at various
scales that require a Notice of Intent when disturbance is 5 acres or less, or Plans of Operation
when the total unreclaimed disturbance will exceed 5 acres, or if the proposed operations meet
one or more of the criteria requiring a Notice of Intent or a Plan of Operations (43 CFR 3809.21
and 36 CFR 228.4). Locatable minerals exploration and mining is primarily for gold, silver, and
copper. Leasable minerals in Nevada include commodities such as potassium, phosphate, and
sodium. Fluid minerals include oil and gas and geothermal development. Oil and gas development
is in limited production, occurring only in the far southeastern sub-region. Oil and gas leasing
occurs over a larger footprint in eastern Nevada. Geothermal potential within the sub-region

is widespread but localized. Impacts on GRSG associated with geothermal development

are similar to fossil fuel-fired power plants. This is because the resources are exploited in a
highly centralized fashion, including the footprint of the power plant itself, access roads, and
transmission lines. Development of locatable and leasable mineral resources typically requires
significant infrastructure and human activity for construction, operation, and maintenance.

Mineral extraction of all types, including locatable, leasable, and salable extraction, in GRSG
habitat results in habitat loss caused by construction of infrastructure, the footprint of the surface
or subsurface operation, and other associated facilities. Sagebrush communities that are lost or
modified in locations where reclamation is not compromised by the presence or introduction of
invasive grasses may not regain sagebrush cover suitable for GRSG use for 20 to 30 years or
longer following interim or final reclamation. Population re-establishment may take upwards

of 30 years (Braun 1998). Where compromised, reclamation may only be minimally effective.
Necessary infrastructure causes additional direct and indirect impacts on GRSG from location,
construction, and use of ancillary facilities, staging areas, roads, railroad tracks, and structures
such as buildings and power lines.

The industrial activity associated with energy and mineral development produces noise and
human activity that disrupt the habitat and life-cycle of GRSG. All studies which assess impacts
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of energy development on GRSG have found negative effects on populations and habitats (Naugle
et al. 2011). Noise from industrial activity may disrupt GRSG communication, which is at
low-frequency and potentially masked by low-frequency noise from equipment and vehicles,
resulting in reduced female attendance and yearling recruitment as seen in sharp-tailed grouse
(Pedioecetes phasianellus; Amstrup and Phillips 1977). The authors found that the low-frequency
mining noise in the study area was continuous across days and seasons and did not diminish as

it traveled from its source. The mechanism of how low-frequency noise affected the birds in

the study was not known, but it is known that GRSG depend on acoustical signals to attract
females to leks (Gibson and Bradbury 1985; Gratson 1993). Noise associated with oil and gas
development may have played a factor in habitat selection and a decrease in lek attendance by
GRSG (Holloran 2005). Recent studies in oil and gas areas indicate that continuous noise levels,
and even intermittent road traffic, reduce lek attendance when levels approach 10 decibels over
ambient conditions (Patricelli in review).

Infrastructure for mining is similar to that required for oil and gas but is more localized in extent.
As revealed by studies on oil and gas development, the interaction and intensity of effects of
habitat loss could cumulatively or individually lead to habitat fragmentation in the long term
(Connelly et al. 2004; Holloran 2005) with negative impacts of fragmentation as a result of
development and associated infrastructure on lek persistence, lek attendance, winter habitat use,
recruitment, yearling annual survival rate, and female nest site choice (Holloran 2005; Aldridge
and Boyce 2007; Walker et al. 2007; Doherty et al. 2008).

Land Uses and Realty Management

Transmission lines and major power lines are widespread throughout the range of GRSG. GRSG
generally respond negatively to increased human infrastructure in sagebrush habitats, including
roads, power lines, and communication towers (Manier et al. 2013, pp. 71-74). Although
transmission and power line construction does not generally result in substantial direct habitat
loss, it would temporarily disturb individual GRSG and habitat along the ROW. Roads associated
with energy transmission facilities can contribute to habitat fragmentation by reducing the extent
of contiguous blocks of habitat and reduce the amount and quality of GRSG habitat. Following
construction, GRSG avoidance of vertical structures, potentially due to avian predators perching
on the structures, may result in habitat exclusion via behavioral response. One study reported
that the frequency of raptor/GRSG interactions during the breeding season increased 65 percent
and golden eagle interactions alone increased 47 percent in an area in pre- and post-transmission
line comparisons (Manier et al. 2013, pp. 81-82). Additionally, the tendency of GRSG to fly
relatively low, and in low light or when harried, may put them at high risk of collision with
power lines (Manier et al. 2013, pp. 81-82).

ROW/SUA exclusion areas would prohibit all development of ROWSs, with some exceptions
provided, while ROW/SUA avoidance areas would consider on a case-by case basis whether a
ROW or Forest Service SUA would be allowed. This flexibility may be advantageous where
federal and private land-ownership areas are mixed and exclusion areas may result in more
widespread development on private lands if government managed lands could not be used. Land
tenure adjustments or withdrawals made in GRSG habitat could reduce the habitat available to
sustain GRSG populations, unless provisions were made to ensure that GRSG conservation
remained a priority under the new land management regime. Land exchanges designed to
decrease fragmentation of GRSG habitat would help GRSG populations (NTT 2011, p. 12).

Renewable Energy
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The Southern Great Basin and Northern Great Basin WAFWA GRSG Management Zones totaled
over 850 square miles (2,200 square kilometers) leased for wind energy; second only behind the
heavily developed Wyoming Basin (Knick et al. 2011). Geothermal production provides 17
percent of the renewable electricity generation in the United States, most of which is in California
outside of sagebrush habitat (Knick et al. 2011). Geothermal production within the current range
of GRSG is primarily in the Great Basin (Knick et al. 2011). Much speculation occurs regarding
the potential for renewable energy facilities to affect GRSG because renewable energy in general
is too recent to ascertain immediate or lag effects caused by the industry.

Because grouse species have evolved in habitats with little vertical structure, it is conjectured
that tall vertical structures such as wind turbines will displace grouse far from their normally
used habitat (Johnson and Stephens 2011). It is unknown if local populations affected by
anthropogenic energy disturbances would become acclimated and return to use the area and
maintain viable population numbers.

Because large-scale development of renewable energy resources is recent compared with oil
and gas, many of the long-term impacts of renewable energy are still being studied and results
have not been published in scientific literature. However, potential infrastructure development
impacts on GRSG can be anticipated from studies of oil and gas development on the species
(Becker et al. 2009).

Impacts from energy development accrue both locally and at the landscape scale. Accumulated
evidence across landscape-scale studies show that GRSG populations typically decline following
oil and gas development (Holloran 2005; Walker et al. 2007; Doherty et al. 2008). Oil and

gas infrastructure and associated human activity have been shown to adversely affect GRSG
populations collectively and in some instances, impacts have been directly attributed to certain
anthropogenic features (e.g., roads, power lines, noise, associated infrastructure; Walker et al.
2007; Doherty et al. 2008; Lyon and Anderson 2003; Holloran 2005; Kaiser 2006; Aldridge
and Boyce 2007).

Renewable energy development and its similar infrastructure to oil and gas (e.g., power lines,
roads, and construction activities) may negatively affect GRSG populations via several different
mechanisms. Mechanisms responsible for cumulative impacts that lead to population declines
depend on the magnitude, frequency, and duration of human disturbance. GRSG may abandon
leks if repeatedly disturbed by raptors perching on power lines or other tall vertical structures near
leks (Ellis 1984), by vehicular traffic on roads (Lyon and Anderson 2003) or by noise and human
activity associated with energy development (Braun et al. 2002; Holloran 2005; Kaiser 2006).
Collisions with power lines, vehicles, property fencing, and increased predation by raptors may
increase mortality of birds at leks (Connelly et al. 2000a; Lammers and Collopy 2007). Roads and
power lines may also indirectly affect lek persistence by altering productivity of local populations
or survival at other times of the year. GRSG mortality associated with power lines and roads
occurs year round (Aldridge and Boyce 2007) and artificial ponds created by development (Zou
et al. 2006) that support breeding mosquitoes known to vector West Nile virus (Walker et al.
2007) elevate risk of mortality from disease in late summer (Walker and Naugle 2011). GRSG
may also avoid otherwise suitable habitat as development increases (Lyon and Anderson 2003;
Holloran 2005; Kaiser 2006; Doherty et al. 2008).

Avoidance of development areas should not be considered a simple shift in habitat use, but rather
a reduction in the distribution of GRSG (Walker et al. 2007) because avoidance is likely to result
in true population declines when density dependence, competition, or displacement of birds into
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poorer-quality adjacent habitat lowers survival or reproduction (Holloran and Anderson 2005;
Aldridge and Boyce 2007; Holloran et al. 2010). GRSG exhibit extremely high site fidelity
which strongly suggests that unfamiliarity with new habitats may also reduce survival (Baxter
et al. 2008), as evidenced in other grouse species (Yoder et al. 2004). Grouse species avoid
other anthropogenic features such as roads, power lines, oil and gas wells, and buildings (Lyon
and Anderson 2003; Pruett et al. 2009) and augmentation of dwindling GRSG populations, via
introduction of translocated birds or supplementing existing populations is often unsuccessful
(Naugle et al. 2011; Baxter et al. 2008).

Comprehensive Travel and Transportation Management

The CTTM program is principally focused on road networks within the GRSG range. Though
roads can range from state or interstate highways to gravel and two-track roads, BLM and Forest
Service travel management primarily involves the level of access allowed to the public within
travel management zones identified as closed, limited (to existing or designated roads and trails),
or open. Use of roads is predominately associated with recreational pursuits on public lands.
Areas currently open to cross-country motorized use would be expected to have greater impacts
than those areas where travel is limited to existing roads and trails or closed to motorized use.

Road densities have been directly correlated with GRSG persistence. Within the GRSG range,
95 percent of the mapped sagebrush habitats are within 1.6 miles (2.5 kilometers) of a mapped
road; density of secondary roads exceeds 3.1 miles/247 acres (5 kilometers/square kilometers)
in some regions (Knick et al. 2011). Roads have multiple impacts on wildlife in terrestrial
ecosystems, including, increased mortality from collision with vehicles, changes in behavior,
loss, fragmentation, and alteration of habitat, spread of exotic species, and increased human
access, resulting in facilitation of additional alteration and use of habitats by humans (Formann
and Alexander 1998; Jackson 2000; Trombulak and Frissel 2000). The eftect of roads can be
expressed directly through changes in habitat and GRSG populations and indirectly through
avoidance behavior because of noise created by vehicle traffic (Lyon and Anderson 2003; USFWS
2010a; See Assumptions and Indicators regarding interstates and primary routes).

While the direct habitat loss from roads is not known to be substantial, roads fragment the habitat
by impeding use of migration corridors or seasonal habitats; facilitate habitat degradation in

the remaining habitats by creating a corridor along which invasive plants can spread; allow

for increased human noise disturbance which can result in GRSG habitat use avoidance (i.e.,
functional habitat loss); and increase mammalian and avian predator abundance (Formann and
Alexander 1998, pp. 207-231). Connelly and others (2004) suggest road traffic within 4.7 miles
of leks negatively influences male lek attendance. Similarly, lek count trends are lower near
interstate, federal, or state highways compared with secondary roads (Johnson et al. 2011), and
Connelly and others (2004) reported no leks within 1.25 miles of an interstate and, in general,
leks closer to the interstate had higher rates of decline than leks further away from the interstate
(See the discussion of Interstate 80 in Nevada in Section 3.2, Greater Sage-Grouse and Greater
Sage-Grouse Habitat). In Montana and southern Canada, as the length of roads within 2 miles of a
lek increased, the likelihood of lek persistence decreased (Manier et al. 2013).

Motorized activities are expected to have a larger footprint on the landscape than non-motorized
users. Cross-country motorized travel would result in increased potential for soil compaction,
loss of perennial grasses and forbs, and reduced canopy cover of sagebrush (Payne et al. 1983).
Long-term losses in sagebrush canopy would likely be the result of repeated, high frequency, long
duration use by cross-country OHV use. Impacts on vegetation communities would likely be
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greater during the spring and winter months when soil conditions are wet and more susceptible
to compaction and rutting. In addition, the chances of wildfire are increased during the summer
months when fire dangers are high and recreation is also at its highest. Noise and increased
human presence associated with construction, use, and maintenance of roads may change GRSG
behavior based on the proximity, magnitude, intensity, and duration.

Other Resources

Implementing management for the following resources would have negligible or no impact on
GRSG and are therefore not discussed in detail: recreation use excluding CTTM, and ACECs.

4.3.3. Impacts Common to All Alternatives

Impacts from Climate Change

The impacts of climate change are common to all alternatives. Maximum seasonal temperatures
and altered rainfall patterns exacerbate the fire cycle such that large-scale fires are not only
driven by the annual cheatgrass flush of fine fuels but are also fueled by historically low moisture
ratings in larger fuels in the shrub community. As temperatures and levels of rainfall change, the
climate envelopes supporting the sagebrush ecosystem will shift. The adjacent Mojave ecosystem
expands northward. Low elevation sagebrush habitats convert to desert scrub. Forest/sage
ecotones shift toward sagebrush. Some of these shifts, particularly in the southern half of the
range, will likely occur at rates that challenge the ability of GRSG to adapt, requiring an adaptive
management strategy regardless of alternative features in land use planning.

Impacts from Renewable Energy Management

The magnitude of impacts is different for all alternatives as the acreages of lands managed for
ROWSs, SUAs, and zoning designations (e.g., Solar PEIS and Wind Energy EIS) vary across the
alternatives (see Table 2-3, Comparative Allocation Summary of Alternatives, in Chapter 2).
However, industrial solar construction and infrastructure are expected to have similar effects on
GRSG and, therefore, effects caused by duration and frequencies are expected to be similar across
all alternatives. Under all of the alternatives, no acres of GRSG habitat within the planning area
would be managed for Solar Energy Zones.

4.3.4. Alternative A

Impacts from Vegetation and Soils Management

Under Alternative A, current management implements the Integrated Vegetation Management
Handbook policies (BLM 2008j), Land Health Standards, Vegetation Treatments Using
Herbicides Programmatic EIS (BLM 2007a) and the Sage Steppe Ecosystem Restoration
Strategy Final EIS (BLM 2008f), as well as other policies and plans. The Integrated Vegetation
Management Handbook requires an interdisciplinary and collaborative process to plan and
implement vegetation treatments that improve biological diversity and ecosystem function while
promoting and maintaining native plant communities that are resilient to disturbance and invasive
species. Land-health standards are ecologically based goal statements which include watershed
function, ecological processes, water quality, and habitat quality for threatened and endangered
and special status species (43 CFR 4180.1). Land Health Standards Assessments are used to
establish program priorities, determine the status of current conditions and set the stage for
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evaluations that are used to determine achievement or non-achievement of land-health standards.
While the Sage Steppe Ecosystem Restoration Final EIS, which is specific to northeastern
California, focuses on the restoration of sage steppe ecosystems and associated vegetation
communities that have become dominated by western juniper.

Implementation of the above policies and plans would improve vegetation management by
decreasing invasive species, provide for native vegetation establishment in sagebrush habitat,
reduce the risk of wildfire, restore fire-adapted ecosystems and repair lands damaged by fire.
These policies also recognize the need to improve the diversity, resiliency and productivity of
native vegetation health and persistence (BLM 2008f).

Mechanical juniper and pinyon pine treatments would result in short-term disturbances of soils
and sagebrush due to heavy equipment, skid trails and temporary roads. Mechanical and manual
treatments would also increase noise, vehicular traffic and human presence. However, once

the site potential is restored there would be a long-term increase in forage, cover quality and
composition, reduction in predator perches, decrease in fire spread and intensity and a potential
increase in water availability.

Annual grass expansion in low-elevation sagebrush habitat is outpacing existing treatment rates in
five of seven modeled population/subpopulations and the remaining two un-modeled populations.
Current treatment rates are maintaining or reducing annual grass in the Northeastern Nevada

and Central Nevada subpopulations.

Conifer expansion is predominant in mountain sagebrush but also occurs within Wyoming and
low sagebrush. Seral classes which include substantial conifer dominate in three of seven
modeled subpopulations including Southeastern Nevada where conifer is a significant component
on 42 percent of mountain sagebrush habitat and 21 percent of Wyoming sagebrush habitat.
Under current treatment rates, trends here are stable to slightly improving. In Northwestern
Nevada/Northeastern California, conifer is a significant component on 21 percent or mountain
sagebrush habitat. Trends at current treatment rates are slightly improving. In the Central Nevada
subpopulation, conifer is a significant component on 18 percent and 6 percent of mountain and
Wyoming sagebrush habitats with trends continuing to decline under current treatment rates. The
Quinn Canyon Range population is an un-modeled population where conifer impacts are high.

Impacts from Livestock Grazing Management

Under Alternative A, 49,155,000 acres in the planning area (17,589,700 acres of existing PPH
and PGH; approximately 142,900 acres within existing PPH and PGH are unallotted to grazing)
are open for livestock grazing affecting 94 percent of the modeled populations within the
sub-region. Livestock grazing would continue to be managed through existing grazing plans,
with methods and guidelines from the existing plans followed to maintain ecological conditions
according to Standards for Rangeland Health, which include maintaining healthy, productive and
diverse populations of native plants and animals. Nevada LUPs do not contain specific language
in regards to GRSG conservation and livestock management although many offices are covered
under various conservation strategies for GRSG. Recent California LUPs have specific language
regarding the management of livestock and its relation to locally produced GRSG conservation
strategies. National and in some cases, local drought policies are in place and would be followed
to minimize impacts on rangelands under drought conditions. Continuation of these policies
would not specifically protect GRSG habitat, though could provide indirect benefits through
preservation of existing sagebrush habitat. Direct impacts on GRSG would be reduced in some
areas due to GRSG specific management found in some conservation strategies.
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According to National BLM policy, riparian habitats would be managed to achieve PFC.

On Forest Service-administered lands, riparian areas are managed through a combination of
utilization standards and design features discussed/documented each year in the AOI. Functional
condition of riparian areas and wetlands are considered in the development of riparian utilization
standards. In some cases this management would require livestock removal or restrictions

in riparian areas to reduce impacts caused by livestock, such as trampling and overuse of
riparian areas. Managing for PFC helps to improve riparian vegetation health through increased
production and diversity of vegetation and helps to improve water retention on those sites. As a
result, brood-rearing habitats for GRSG would be improved or preserved where they are applied.

Range improvements would be designed to meet both wildlife and range objectives, and would
include building or modifying fences to permit passage of wildlife and reduce the chance of bird
strikes, use of off-site water facilities, and in some cases modification or removal or improvements
not meeting resource needs. Modifications may involve moving troughs, adding or changing
wildlife escape ramps, or ensuring water is available on the ground for a various different wildlife
species. Although not directly created to protect GRSG, these approaches would protect and
enhance GRSG habitat by reducing the likelihood of surface disturbance in sensitive areas and
ensuring brood-rearing habitat is available to GRSG.

Impacts from Fire and Fuels Management

Within the planning area, all LUPs address fire suppression and fuels management; however,
most plans do not include direction for these activities that is specifically focused on GRSG

and its habitat. The more recent LUPs contain specific objectives and management action for
suppression and management of fires within sagebrush vegetation communities and GRSG
habitat in accordance with local conservation strategies. Each LUP supports the development
and adherence to a more detailed fire management plan that outlines priorities and levels of
suppression for particular vegetation classes, or resource protection. Most plans support objectives
of re-introducing fire into fire-dependent ecosystems and utilize the Fire Regime Condition Class
(FRCC) framework to aid in prioritizing response to wildfires and determining where fire can

be used to meet land management plan objectives. Plans place priority for suppression on the
protection of life and property followed by important resource values.

In general, fire suppression activities, fuels management, post-fire emergency stabilization and fire
restoration efforts are not specifically focused on GRSG, but GRSG may benefit from reduced fire
size, post-fire site stabilization, or rehabilitation of diverse native vegetation communities. Some
LUPs promote the use of native seed for stabilization and restoration, which may help increase
native plant diversity and thereby benefit GRSG, but this guidance is not consistently applied
across the decision area. More direction for the BLM has been provided in BLM Instruction
Memorandum 2013-128, which provides habitat maps, guidelines and BMPs for wildland fire
suppression and fuels management in GRSG habitat.

Under Alternative A, wildfires would likely continue to increase in size and frequency in seven of
the nine populations/subpopulations in the sub-region. GRSG would subsequently continue to be
degraded or lost. Small and heavily disturbed populations with dominance of invasive annual
grass understory would be particularly susceptible to these impacts. Additionally, there may be
some direct and indirect effects on individual GRSG from direct morality or disturbance due to
fire suppression or fuels treatment activities.

Impacts from Wild Horse and Burro Management
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Under Alternative A, overall management direction is to manage populations of wild horses and
burros to achieve a thriving natural ecological balance with respect to wildlife and other uses.
Management would not be based specifically on the habitat needs of GRSG. Horses and burros
would be managed at AML with gathers based on gather schedules, budgets, or other priorities,
such as emergency gathers during drought periods. Keeping horses and burros at AML would
reduce overall impacts on vegetation, especially nesting cover and riparian brood-rearing habitats
during periods of drought.

Impacts from Leasable Minerals Management

Within the sub-region, most public lands are open to fluid mineral leasing. Specific closures
of areas to leasing such as ACECs or crucial or essential wildlife habitat exist throughout the
sub-region.

Fluid minerals include oil and gas and geothermal (See Section 4.3.2, Nature and Types of
Effects). Currently, 16,061,900 acres of PPH and PGH are managed as open to fluid minerals
leasing and 1,670,800 acres of PPH and PGH as closed to fluid minerals leasing for particular
ROWs, designated wilderness areas, ACECs, and other administrative needs. However, none
of these acres were designated to protect GRSG habitat. Lands closed to fluid minerals leasing
comprise 1,296,100 acres of PPH and 374,700 acres of PGH, respectively. Within modeled
nesting habitat, there are 834,600 acres of PPH and PGH combined, which are closed to fluid
mineral leasing. Closed areas provide an increased level of protection to modeled nesting habitat
associated with leks representing 32 percent of the GRSG population for the sub-region, and by
sub-population (See Table 4-3, Alternative A: Percent of GRSG Sub-Populations Affected by
Closure to Oil and Gas Leasing).

Table 4.3. Alternative A: Percent of GRSG Sub-Populations Affected by Closure to Fluid
Mineral Leasing

Sub-Population Percent
Central Nevada 26
Southeast Nevada 39
Northwest Interior 0
Quinn Range 0
North-central Nevada 31
Northeast Nevada 13
South-central Oregon/North-central Nevada 43
Northeast California/Northwest Nevada 53
Warm Springs Valley 78
Source: BLM and Forest Service 2013

Impacts from Locatable Minerals Management

Lands within the sub-region are generally open to mineral location. There are specific locatable
mineral withdrawals to protect other uses and resources, but none specific to protecting GRSG
habitat. All locatable mineral activities are managed under the Surface Management Regulations
at 43 CFR Part 3809, and 36 CFR Part 228. Mitigation of effects on GRSG and its habitat are
identified through the NEPA process approving plans of operation. Goals and objectives for
locatable minerals are to provide opportunities to develop the resource while preventing undue
or unnecessary degradation of public lands.
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Lands withdrawn from locatable mineral entry comprise 1,296,100 acres of PPH and 374,700
acres of PGH. Withdrawal within modeled GRSG nesting habitat includes 834,600 acres of PPH
and PGH combined. Current withdrawals restrict mineral development and provide an increased
level of protection to modeled nesting habitat associated with leks representing 32 percent of the
GRSG population for the sub-region, and represented by the sub-population (See Table 4-4,
Alternative A: Percent of GRSG Sub-Populations Affected by Withdrawal).

Table 4.4. Alternative A: Percent of GRSG Sub-Populations Affected by Withdrawal

Sub-Population Percent
Central Nevada 26
Southeast Nevada 37
Northwest Interior 0
Quinn Range 0
North-central Nevada 31
Northeast Nevada 13
South-central Oregon/North-central Nevada 43
Northeast California/Northwest Nevada 56
Warm Springs Valley 7
Source: BLM and Forest Service 2013

Impacts from Salable Minerals Management

Within the sub-region, most public lands are open to mineral material disposal. Specific closures
of areas to salable mineral materials such as ACECs or crucial or essential wildlife habitat exist
throughout the sub-region.

Currently, there are 16,061,900 acres open to material disposal and 1,670,800 acres closed within
PPH and PGH. Lands closed to mineral material disposal comprise 1,296,100 acres of PPH and
374,700 acres of PGH respectively. Within modeled nesting habitat, there are 834,600 acres of
PPH and PGH combined. Closed areas provide an increased level of protection to modeled
nesting habitat associated with leks representing 32 percent of the GRSG population for the
sub-region, and represented by sub-population (See Table 4-5, Alternative A: Percent of GRSG
Sub-Populations Affected by Closure to Salables).

Table 4.5. Alternative A: Percent of GRSG Sub-Populations Affected by Closure to Salables

Sub-Population Percent
Central Nevada 26
Southeast Nevada 39
Northwest Interior 0
Quinn Range 0
North-central Nevada 31
Northeast Nevada 13
South-central Oregon/North-central Nevada 45
Northeast California/25Northwest Nevada 56
Warm Springs Valley 0
BLM and Forest Service 2013

Impacts from Land Uses and Realty Management

Under Alternative A, all BLM-administered lands are held in retention unless identified for
disposal. Disposal criteria typically include considerations of sensitive or crucial resources
such as wildlife habitat. While most LUPs in the sub-region do not have specific goals
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related to GRSG, some newer plans, such as those in California and the Ely District Office

in Nevada, do have specific avoidance and exclusion areas, seasonal buffers, and seasonal
timing restrictions related to GRSG disturbance and habitat. Land tenure adjustments would be
subject to current disposal/exchange/acquisition criteria, which include retaining lands with
threatened or endangered species, high quality riparian habitat, or plant and animal populations
or natural communities of high interest. While not explicitly stated in some existing LUPs,
particularly those in Nevada, this would likely include retention of areas with GRSG, and would
thus retain occupied habitats under BLM administration. This would reduce the likelihood of
habitat conversion to agriculture, urbanization, or other uses that would remove sagebrush
habitat. Mitigation is typically developed under the NEPA process, and most ROW and surface
developments are subject to limited operation periods or other stipulations in local GRSG
conservation strategies. This alternative stipulates 114,200 acres of avoidance areas within
existing PPH/PGH where certain actions would be considered on a case by case basis and 276,600
acres for ROW/SUA exclusion within PPH/PGH where all development would be prohibited.
Exclusion would affect 169,600 acres of PPH and avoidance at approximately 101,000 acres
of PPH. Acres identified as available for disposal within PPH and PGH total 336,300 under
Alternative A. Under this alternative, avoidance areas provide an increased level of protection
to modeled nesting habitat associated with leks representing 3 percent of the GRSG population
in the sub-region, and exclusion areas provide an increased level of protection to 12 percent of
the modeled sub-region population. These management actions would be expected to reduce
both direct and indirect impacts on GRSG.

Impacts from Renewable Energy Management

In 2005 and 2008, the BLM programmatically amended its LUPs for renewable energy resources
through the Wind Energy PEIS and Geothermal PEIS, respectively. These programmatic
documents outline public lands available and unavailable for these resource uses and provide
direction on processing ROWs and geothermal lease applications as well as establishing BMPs
for conducting these activities on BLM-administered lands. The BMPs contain some general
guidance for addressing GRSG and its habitat. LUPs would continue to have different stipulations
for geothermal resources and under Alternative A, 8,196,700 acres could be allocated for solar
development.

Under Alternative A, 276,600 acres are managed for exclusion and 114,200 acres are managed for
avoidance of wind energy within existing PPH/PGH. Outside these areas, there would be more
impacts on GRSG and their habitat than inside the areas excluded or avoided. Impacts on GRSG
and their habitat from construction and operation of wind energy facilities are discussed under
Nature and Type of Effects, above. Management under Alternative A allows for high use of
GRSG habitat for wind energy and would lead to more impacts than Alternatives D and F.

Management under Alternative A includes 1,492,800 acres in the Solar PEIS variance areas within
PPH/PGH. In areas where solar energy facilities are permitted, there would be more impacts on
GRSG and their habitat than in areas where solar energy facilities are excluded. Impacts similar to
wind energy would be expected. Under Alternative A, management allows for high use of GRSG
habitat for wind energy and would lead to more impacts than Alternatives C and D.

Impacts from Wind Energy Development on GRSG Sub-Populations

Within the sub-region, most areas of public land would remain open for wind development, with
276,600 acres of PPH and PGH managed as existing ROW/SUA exclusion and 2,216,500 acres of
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PPH and PGH managed as ROW/SUA avoidance for wind energy. This represents 16 percent of
the available PPH and PGH in the planning area being subject to exclusion or avoidance.

There are 983,600 of exclusion acres and 89,200 of avoidance acres of PPH and PGH within
modeled nesting habitat. Proposed exclusion and avoidance areas provide an increased level of
protection to modeled nesting habitat associated with leks representing 3 percent of the population
for avoidance areas and 8 percent of the population for the sub-region, and as represented by the
GRSG sub-population data (see Table 4-6, Alternative A: Percent of GRSG Sub-Populations
Affected by ROW/SUA Exclusion or Avoidance).

Table 4.6. Alternative A: Percent of GRSG Sub-Populations Affected by ROW/SUA
Exclusion or Avoidance

. Percent Affected
Sub-Population Exclusion Avoidance
Central Nevada 12 0
Southeast Nevada 38 0
Northwest Interior 0 0
Quinn Range 0 0
North-central Nevada 0.2 0
Northeast Nevada 6 2
South-central Oregon/ 0 0
North-central Nevada
Northeast California/ 2 10
Northwest Nevada
Warm Springs Valley 0 0
Source: BLM and Forest Service 2013

Impacts from Solar Energy Development on Sub-populations

Within the sub-region, most public lands are excluded from solar development. Areas potentially
available to solar development include designated Solar Energy Zones, which are considered
open. The Final Solar Programmatic EIS states that occupied GRSG habitat and Solar Energy
Zones do not overlap (BLM 2012h). Some areas, termed Solar Variance Areas, within PPH and
PGH remain available for application for solar development. Solar Variance Areas are considered
to be avoidance.

Under this alternative, 1,492,800 acres of PPH and PGH would be designated as Solar Variance
and would remain open to application for solar development within the sub-region. This
alternative leaves the remaining PPH and PGH (16,240,100 acres) closed to solar development.

There are 14,883,500 acres of PPH and PGH for exclusion and 924,800 acres that would be
designated as Solar Variance (avoidance) within modeled nesting habitat. Variance areas provide
a level of protection to modeled nesting habitat associated with leks representing 10 percent of the
GRSG population for the sub-region, and represented by sub-population table (see Table 4-7,
Alternative A: Percent of GRSG Sub-Populations Affected by Solar Energy).

Table 4.7. Alternative A: Percent of GRSG Sub-Populations Affected by Solar Energy
Variance Areas

Sub-Population Percent
Central Nevada 25
Southeast Nevada 41
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Sub-Population Percent
Northwest Interior 40
Quinn Range 0
North-central Nevada 0
Northeast Nevada 0
South-central Oregon/ North-central 0
Nevada

Northeast California/ Northwest Nevada 0
Warm Springs Valley 7
Source: BLM and Forest Service 2013

Impacts from Comprehensive Travel and Transportation Management

Under current management, TMAs have not been consistently identified in LUPs beyond the basic
allocations of open, closed, and limited. Closed areas are comprised of congressionally designated
areas, Wilderness Study Areas, and as directed by some ACECs and are retained through all
alternatives. Areas limited to existing/designated roads include Forest Service-administrated
lands, non-wilderness portions of the Black Rock/High Rock National Conservation Area, and all
non-wilderness portions of the recently completed California BLM LUPs (2008), which include
northeastern California and northwestern Nevada.

Impacts on GRSG from recreation are well documented (See Section 4.3.2, General Nature and
Types of Effects). Comprehensive Travel and Transportation involves the regulation of off-road
use by motorized vehicles. Off-road motorized vehicle use can impact GRSG habitat by causing
habitat loss and fragmentation, invasive plant spread, induced displacement or avoidance behavior,
creation of movement barriers, noise, and direct encounters (Knick et al. 2011). Reducing the
extent and influence of roads and trails, and the areal extent of off-road use would be expected to
reduce impacts associated with these activities. Cross-country vehicle travel is most prevalent
after wet conditions have abated, particularly during the late summer/fall hunting seasons.
Juvenile GRSG become increasingly mobile during late summer through the winter and are less
impacted by random vehicle disturbance during this period. The effect of limiting vehicular access
to existing roads is minor but of note during these time periods. For comparison of impacts, the
acreage designated closed, limited, or open can provide a direct comparison among alternatives.

Under current management, 874,600 acres are closed to motorized vehicles, 4,113,300 acres are
limited to existing routes for motorized vehicles, and 12,745,000 acres are open to all modes of
cross country travel (see Table 4-8, Alternative A: Acres of GRSG Habitat and Sub-region
Populations within Travel Management Designations).

Table 4.8. Alternative A: Acres of GRSG Habitat and Sub-region Populations within Travel
Management Designations

Modeled
. PPH PGH Nesting % Sub-region Population
Allocation Habitat Agffectedp
(acres)

Closed 731,000 143,600 834,600 20

Limited 3,083,600 1,029,700 3,681,900 49

Open 8,878,900 3,866,100 11,292,000 77

Source: BLM and Forest Service 2013

Table 4-9, Alternative A: GRSG Sub-Populations Affected by Travel Management Designations
of Closed and Limited, depicts population effects by percent sub-population.
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Table 4.9. Alternative A: GRSG Sub-Populations Affected by Travel Management
Designations of Closed and Limited

. Percent
Sub-Population Closed Limited
Central Nevada 3 50
Southeast Nevada 23 37
Northwest Interior 0 0
Quinn Range 0 0
North-central Nevada 31 50
Northeast Nevada 8 30
South-central Oregon/ North-central 4 29
Nevada
Northeast California/

43 81
Northwest Nevada
Warm Springs Valley 0 100
Source: BLM and Forest Service 2013

4.3.5. Alternative B

Impacts from Vegetation and Soils Management

Under Alternative B, restoration projects would be prioritized in seasonal GRSG habitats thought
to be limiting the distribution and abundance of GRSG. Re-establishment of sagebrush cover and
desirable understory plants would be the highest priority for restoration efforts. Restoration
treatments would incorporate habitat parameters defined by Connelly et al. 2000, Hagen et

al. 2007, and state GRSG conservation plans. Native seed would be required for restoration
treatments and the establishment of designated seed harvest areas for sagebrush seed collection in
fire prone areas. Climate change would be a consideration when proposing native seed collection.
In addition, post-restoration management plans would be implemented to ensure long-term
persistence of vegetation treatments.

Alternative B management prescriptions for vegetation and soil applied to PPMAs (12,693,500
acres) and PGMAs (5,039,400 acres) would provide greater protection and restoration efforts
for GRSG habitat compared with those under Alternative A.

Management under Alternative B would ensure the long-term availability and resiliency of native
seed for restoration treatments by establishing native seed harvest areas which incorporate
climate change effects. This and post- treatment management plans would provide long-term
beneficial impacts by improving the success of restoration treatments and the future persistence
of GRSG and their habitat.

Vegetation treatment rates would be greater than under Alternative A and would further reduce
the impacts of invasive grasses, affecting seven of nine population/subpopulations where invasive
grasses are a substantial threat. Treatment rates would further reduce the impacts of conifer
encroachment on four of nine population/subpopulations where conifer is a substantial threat.
VDDT modeled trends for habitat projected at 10 and 50 years would improve compared with
Alternative A.

Impacts from Livestock Grazing Management
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Under Alternative B, the same number of acres would be open to livestock grazing as under
Alternative A, with the same number of acres of modeled nesting habitat affected within the
sub-region. Agencies, in coordination with permittees, would prioritize a number of management
actions in PPMAs to incorporate GRSG habitat objectives and management considerations into
livestock grazing management, though there would be no change to the acreage open for grazing
or available AUMSs unless an allotment is retired from grazing. Management actions would
include developing specific vegetation objectives based on ESDs to conserve, enhance, or restore
PPMA s habitat and riparian areas would be managed to achieve proper functioning condition.
Vegetation treatments to increase livestock forage would only be allowed if they conserved,
enhanced or restored GRSG habitat. This alternative would also implement modifications to
season of use, numbers of livestock or livestock types to meet seasonal GRSG requirements. New
water developments would only be authorized when they would benefit PPMAs. In PPMAs, older
developments would also be analyzed in order to determine if modifications of the system are
necessary to maintain the integrity of the riparian area. Removal, modification, or marking of
fences would be considered under this alternative.

This alternative would provide long-term benefits to GRSG through implementation of
management actions that would improve both upland and riparian GRSG habitats, and both short-
and long-term impacts on their seasonal ranges. Compared with Alternative A, Alternative

B management actions would further reduce, but would not eliminate, impacts from grazing

on GRSG and their habitat.

Impacts from Fire and Fuels Management

Under Alternative B, impacts on GRSG from fire suppression activities would be largely the same
as Alternative A. On BLM- and Forest Service-administered lands, 12,693,500 acres of GRSG
habitat would be designated as PPMAs and 5,039,400 acres would be designated as PGMAs. With
regard to fuels management projects GRSG would benefit from the direction provided to protect
important aspects of habitat within PPMAs (e.g., canopy cover, etc.). Hazardous fuels projects
focused on protecting GRSG habitat would be prioritized in these areas. Any fuels treatment in
sagebrush would carefully consider if there is a net benefit for GRSG prior to implementation,
and fuels treatments would not be allowed in winter habitat. Prescribed fire in low precipitation
areas (less than 12 inches) would generally not be allowed. Post-fire rehabilitation would be
conducted using primarily native species, based on availability and adaptation. Rest from grazing
would be required for two full growing seasons, unless vegetation recovery dictates otherwise.
These activities may decrease the likelihood for fire in GRSG habitats and would help restore
GRSG habitat in fire-affected areas. Relative to the amount of GRSG habitat that is expected

to burn based on current trends; these actions may provide localized but minimal protections

and improvements to seven of the nine populations/subpopulations in the sub-region where fire
contributes significantly to current declining trends.

Impacts from Wild Horse and Burro Management

Under Alternative B, wild horses and burros would be managed at AML on the same number

of acres as Alternative A, with gathers prioritized based on PPMAs habitat and emergency
environmental issues. HMA plans when developed or updated would incorporate GRSG habitat
objectives. Implementation of any range improvements would follow the same guidance

as identified for livestock grazing in this alternative including designing and locating new
improvements only where they “conserve, enhance, or restore GRSG habitat through improved
grazing management”. Design features could include developing or modifying waters to mitigate
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for West Nile virus, removing or modifying fences to reduce the chance of bird strikes, or
monitoring and treating invasive species associated with range improvements. Additional range
improvements would specifically address the needs of GRSG. Compared with Alternative A,
Alternative B would prioritize GRSG habitat objectives in HMA plans and base assessment of
AMLs on achieving or maintaining GRSG habitat needs. Compared to Alternative A, Alternative
B provides short-term and localized improvements to grass cover and forb availability. This
affects nesting and both early and late brood-rearing habitats, where horse gathers have been
implemented and for the duration of which herd numbers are appreciably reduced toward AML.

Impacts from Leasable Minerals Management

Management under Alternative B would close 12,693,500 acres of PPMAs to leasing. Within
modeled nesting habitat, there would be 10,522,300 acres of PPMAs. Closed lands would provide
an increased level of protection to modeled nesting habitat associated with leks representing 94
percent of the GRSG population for the sub-region and by sub-population (See Table 4-10,
Alternative B: Percent of Sub-Populations Affected by Closure to Leasables). Closure to leasable
minerals would result in long-term beneficial impacts on GRSG habitats associated with all
seasonal life history requirements. It would do this by reducing disturbance to both habitat and
the species at leks, during nesting and brood rearing, and on winter ranges.

Table 4.10. Alternative B: Percent of Sub-Populations Affected by Closure to Leasables

Sub-Population Percent
Central Nevada 99
Southeast Nevada 100
Northwest Interior 92
Quinn Range 0
North-central Nevada 100
Northeast Nevada 100
South-central Oregon/North-central 100
Nevada

Northeast California/ Northwest 88
Nevada

Warm Springs Valley 100
Source: BLM and Forest Service 2013

Impacts from Locatable Minerals Management

Management under Alternative B would be more protective than under Alternative A. In addition
to withdrawals and processes for management, PPMAs would be proposed for withdrawal from
mineral entry and existing mining claims would be subject to validity exams or buy-out. Proposed
withdrawal under Alternative B would include 12,693,500 acres of PPMAs. Within modeled
nesting habitat there would be 10,522,300 acres of PPMA. Withdrawn lands would provide an
increased level of protection to modeled nesting habitat associated with leks representing 94
percent of the GRSG population for the sub-region and by sub-population (See Table 4-11,
Alternative B: Percent of Sub-Populations Affected by Withdrawals). Withdrawal from locatable
mineral entry would result in long-term beneficial impacts on GRSG habitats associated with all
seasonal life history requirements. It would do this by reducing disturbance to both habitat and
the species at leks, during nesting and brood rearing, and on winter ranges.
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Table 4.11. Alternative B: Percent of Sub-Populations Affected by Proposed Withdrawals

Sub-Population Percent
Central Nevada 99
Southeast Nevada 100
Northwest Interior 92
Quinn Range 0
North-central Nevada 100
Northeast Nevada 100
South-central Oregon/North-central Nevada 100
Northeast California/ Northwest Nevada 88
Warm Springs Valley 100
Source: BLM and Forest Service 2013

Impacts from Salable Minerals Management

Management under Alternative B would be more protective than Alternative A and would close
PPMAs to mineral material sales.

Alternative B closes 12,693,500 acres of PPMAs to mineral material sales (10,522,300 acres

of PPMAs in modeled nesting habitat). Closed lands would provide an increased level of
protection to modeled nesting habitat associated with leks representing 94 percent of the GRSG
population for the sub-region and by sub-population (See Table 4-12, Alternative B: Percent

of Sub-Populations Affected by Closure to Salables). Closure to salables increases long-term
protection of leks and nesting habitat, as depicted in Table 4-12. It would also reduce habitat and
species disturbance during the remaining seasonal life history phases, including brood rearing
and wintering.

Table 4.12. Alternative B: Percent of Sub-Populations Affected by Closure to Salables

Sub-Population Percent
Central Nevada 99
Southeast Nevada 100
Northwest Interior 92
Quinn Range 0
North-central Nevada 100
Northeast Nevada 100
South-central Oregon/North-central 100
Nevada

Northeast California/ Northwest 88
Nevada

Warm Springs Valley 100
BLM and Forest Service 2013

Impacts from Land Uses and Realty Management

Under Alternative B, more habitat would be managed as ROW/SUA avoidance (4,932,400 acres)
and exclusion (12,693,500 acres) areas than under Alternative A. There is an approximate
233,900-acre difference between both alternatives in terms of acres for disposal, with Alternative
B having fewer acres. PPMAs would be made into exclusion areas, with some exceptions, for
new ROW and special use authorizations. Mitigation and restoration efforts would take place
related to existing ROWs in PPMAs. In general habitat, avoidances areas would be set up in
relation to new ROWSs, collocating ROWs as much as possible. Under Alternative B, PPMAs
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would be retained unless mitigation or land exchange would better benefit GRSG habitat.
Avoidance areas provide an increased level of protection to modeled nesting habitat associated
with leks representing 64 percent of the sub-regional population, and exclusion areas provide an
increased level of protection to 94 percent of the modeled sub-regional population. In relation to
Alternative A, management under Alternative B would provide fewer direct impacts on GRSG
by greatly increasing acreage subject to ROW/SUA avoidance and exclusion and by protection
and acquisition of important GRSG habitats. ROW/SUA exclusion and avoidance would result
in long-term beneficial impacts on GRSG habitats associated with all seasonal life history
requirements. It would do this by reducing disturbance to both habitat and the species at leks,
during nesting and brood rearing, and on winter ranges.

Impacts from Renewable Energy Management

Under Alternative B, impacts from management of lands for wind and solar energy development
would be the same as for Alternative A.

Impacts from Wind Energy Development on Sub-populations

Alternative B does not specify exclusion or avoidance areas specifically for GRSG conservation.
Because a specific action was not specified under Alternative B, the default is that the same action
would be taken for Alternative B as proposed for Alternative A.

Within the sub-region, most areas of public land would remain open for wind energy development.
276,600 acres of PPMAs and PGMAs would be excluded and 114,200 acres of PPMAs and
PGMAs would have ROW/SUA avoidance for wind energy development. This represents 4
percent of the available PPMAs and PGMAs in the planning area being excluded or avoided

in the planning area.

In the sub-region, within modeled nesting habitat there are 983,600 of exclusion and 89,200
of avoidance acres of PPMAs and PGMAs. Proposed ROW/SUA exclusion and avoidance
areas provide an increased level of protection to modeled nesting habitat associated with leks
(see Table 4-13, Alternative B: Percent of GRSG Sub-Populations Affected by ROW/SUA
Exclusion or Avoidance).

Table 4.13. Alternative B: Percent of GRSG Sub-Populations Affected by ROW/SUA
Exclusion or Avoidance

. Percent Affected
Sub-Population Exclusion Avoidance
Central Nevada 99 92
Southeast Nevada 100 96
Northwest Interior 92 44
Quinn Range 0 0
North-central Nevada 100 62
Northeast Nevada 99 59
South-central Oregon/ 100 100
North-central Nevada
Northeast California/ 87 30
Northwest Nevada
Warm Springs Valley 100 100
BLM and Forest Service 2013

Impacts from Solar Energy Development on Sub-populations
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Alternative B does not specify exclusion and avoidance areas specifically for GRSG conservation.
Because a specific action was not specified under Alternative B, the default is that the same action
would be taken for Alternative B as proposed for Alternative A.

Within the sub-region, most public lands are excluded from solar development. Areas potentially
available to solar development include designated Solar Energy Zones, which are considered
open. The Final Solar Programmatic EIS states that occupied GRSG habitat and Solar Energy
Zones do not overlap (BLM 2012h). Some areas, termed Variance Areas, within PPH and

PGH remain available for application for solar development. Solar Energy Variance Areas are
considered as avoidance.

Under this alternative, 1,492,800 acres of PPMAs and PGMAs would be designated as Solar
Variance and would remain open to application for solar development within the sub-region.
This alternative leaves the remaining PPMA and PGMA (16,240,100 acres) closed or limited
to solar development.

There are 14,883,500 acres of PPH and PGH for exclusion and 924,800 acres that would be
designated as Solar Variance (avoidance) within modeled nesting habitat. Variance areas provide
a level of protection to modeled nesting habitat associated with leks representing 10 percent of the
GRSG population for the sub-region, and as represented by the sub-population table(Table 4-14,
Alternative B: Percent of GRSG Sub-Populations Affected by Solar Energy).

Table 4.14. Alternative B: Percent of GRSG Sub-Populations Affected by Solar Energy
Variance

Sub-Population Percent
Central Nevada 25
Southeast Nevada 41
Northwest Interior 40
Quinn Range 0
North-central Nevada 0
Northeast Nevada 0
South-central Oregon/North-central Nevada 0
Northeast California/Northwest Nevada 0
Warm Springs Valley 7
BLM and Forest Service 2013

Impacts from Comprehensive Travel and Transportation Management

Under Alternative B, areas designated as open to cross-country travel within PPMAs would
be managed as limited for motorized travel with the exception of existing closed areas within
PPMAs or PGMAs.

Under Alternative B, 874,000 acres would be subject to existing closures to motorized vehicles,
12,992,100 acres would be limited to existing roads, and 3,866,100 acres would be open

to all modes of cross-country travel (See Tables 4-15, Alternative B: GRSG Habitat and
Sub-region Populations within Travel Management Designations, and 4-16, Alternative B: GRSG
Sub-Populations Affected by Travel Management Designations of Closed and Limited).
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Table 4.15. Alternative B: Acres of GRSG Habitat and Sub-region Populations within
Travel Management Designations

Modeled

Allocation PPMASs PGMAs Nest.ing % Sub-region
Habitat Population Affected

(acres)

Closed 731,000 143,600 834,600 20%

Limited 11,962,500 1,029,600 10,720,200 94%

Open N/A 3,866,100 |N/A N/A

BLM and Forest Service 2013

Table 4.16. Alternative B: Percent of GRSG Sub-Populations Affected by Travel
Management Designations of Closed and Limited

. Percent Affected
Sub-Population Closed Limited
Central Nevada 3 100
Southeast Nevada 23 100
Northwest Interior 0 92
Quinn Range 0 0
North-central Nevada 31 100
Northeast Nevada 8 100
South-central Oregon/ 42 100
North-central Nevada
Northeast California/ Northwest 43 88
Nevada
Warm Springs Valley 0 100
BLM and Forest Service 2013

Alternative B would reduce the potential for random vehicle disturbance to GRSG within
PPMAs during all phases of their seasonal life history. Disturbance to GRSG during lekking,
and secondarily during nesting, would be the most detrimental impact but is naturally limited
by vehicle travel conditions during late winter/early spring. The effect on GRSG of limiting
vehicular access to existing roads is minor but of note. Cross-country vehicle travel is most
prevalent after wet conditions have abated and particularly during the late summer/fall hunting
seasons. Juvenile GRSG become increasingly mobile during late summer through winter and are
less impacted by random vehicle disturbance during this period. The effect of limiting vehicular
access to existing roads is minor but of note during these times.

4.3.6. Alternative C

Impacts from Vegetation and Soils Management

Under Alternative C, vegetation management would prioritize the restoration of crested

wheat seedings back to native vegetative communities and focus fuels treatments in areas of
urban interface and significant existing disturbances, establish monitoring sites, require “Risk
Assessments,” minimize or eliminate the use of herbicides, address vectors of weed infestations,
and require the use of mowers to remove thatch from meadows and to manage existing fuel breaks.

Management prescriptions under Alternative C would focus vegetation treatments in unoccupied
GRSG habitats (e.g., crested wheat grass seeding, urban interface, areas where livestock
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management infrastructure is removed, and other areas of significant disturbances). Broad-scale
treatment of invasive grasses is achieved through natural recovery following the removal of
livestock. Juniper removal projects would be limited as well.

Given the limited current distribution of suitable GRSG habitat, management plans that
strategically protect intact sagebrush and restore impacted areas to enhance existing habitats have
the best chance of increasing the amount and quality of GRSG habitat (Manier et al. 2013, p. 171).
Management under Alternative C would not prioritize restoration treatments within occupied
habitats; therefore, it would decrease the potential for restoring GRSG habitat, compared with
Alternative A. Alternative C would also rely on the removal of livestock and a presumption that
long-term vegetative would recover over time in the absence of large-scale vegetation treatments.
Additionally, VDDT modeling projects habitat trends for 10 and 50 years. It indicates a slight
decline from increased influence of invasive grasses and a continued dominance of conifer within
impacted populations and subpopulations, compared with Alternative A.

Impacts from Livestock Grazing Management

Under Alternative C, livestock use would be closed on about 17,589,700 acres of PPMA (portions
of PPMA are unallotted). About 94 percent of the modeled GRSG population in the sub-region
would be affected, and anywhere from 88 to 100 percent of each sub-population. Maintenance of a
6-inch stubble height throughout the grazing season in riparian areas and maintenance of a 9-inch
stubble height on the uplands would be mandated as part of this alternative. As needed, livestock
would be reduced rather than moved into other sagebrush sites under this alternative. Under this
alternative, both passive and active restoration would occur including, removal of livestock, roads,
water developments, fences, and other range infrastructure that may contribute to GRSG predators
or increase habitat for mosquitoes that may carry the West Nile virus. Additional active restoration
would include reseeding of roads and crested wheatgrass seedings with native shrubs and grasses.

Under Alternative C, grazing impacts on GRSG would be reduced compared with Alternative

A. Potential trampling of nests would be eliminated since no grazing would occur during the
nesting season and the potential for direct impacts from livestock turnout activities would also

be reduced or eliminated. The necessary reduction in livestock numbers under this alternative
would result in greater amounts of residual upland cover both in the short term and long term.
Removal of fencing would reduce the potential of GRSG direct strikes and reduce the potential
for predation. However, fence removal would increase negative impacts on brood-rearing habitats
from wild horses and burros having access to more riparian sites. Removal of troughs and other
artificial watering devices would make more water available on the ground for GRSG, their
habitats, and other wildlife species.

Impacts from Fire and Fuels Management

Under Alternative C, impacts on GRSG from wildfire suppression and fuels management

would be the same as Alternative B; 17,732,900 acres of GRSG habitat would be designated as
PPMAs. However, this alternative adopts a passive restoration approach relying on a long-term
improvement of habitat conditions by closing PPMAs (17,589,700 acres) to livestock grazing.
The alternative does not rely on presuppression infrastructure, such as fuelbreaks, to limit the
impacts of fire and limits cheatgrass control to natural restoration over chemical treatment, which
is restricted. The combination of reducing the direct measures to combat invasive species and
limit fire spread would increase the likelihood of continued GRSG habitat decline within seven of
the nine GRSG populations/subpopulations.
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Impacts from Wild Horse and Burro Management

Under Alternative C, wild horses and burros would be managed on the same HMA/WHBT
acreage as under Alternative A. Horses and burros would be managed at AML. However,
AML establishment would be analyzed in conjunction with livestock numbers during grazing
permit renewals and land health assessments. Use of contraceptives and other population
growth suppression to manage wild horse and burro numbers would be similar to actions under
Alternative A. Management under Alternative C would not allow the use of helicopters for
gathers and would be expected to lead to decreased gather efficiency, resulting in increases of
wild horses and burros beyond AML. Combined with the removal of some fences during “active
restoration” processes related to livestock grazing, horses and burros would be expected to range
over a larger area than under Alternative A and would necessitate the need for increased gather
outside of HMA/WHBT boundaries. The increase in access to riparian and upland habitats that
are currently protected by fences, and expected temporary increases in horses and burros over
AML, would over time reduce food and cover for GRSG and reduce water holding capacities
of riparian brood-rearing sites compared with Alternative A.

Impacts from Leasable Minerals Management

Management under Alternative C would afford the highest level of protection of all alternatives.
Mineral leasing would be precluded for all ACECs, including all PPMA, under this alternative.
Closed acreage would include all PMUs in the sub-region, protecting all occupied or potentially
occupied GRSG habitat and an increasing the level of protection to all associated populations
and sub-populations (Table 4-17, Alternative C: Percent of GRSG Sub-Populations Affected
by Closure to Leasables).

Table 4.17. Alternative C: Percent of GRSG Sub-PopulationsAffected by Closure to
Leasables

Sub-Population Percent
Central Nevada 100
Southeast Nevada 100
Northwest Interior 96
Quinn Range 0
North-central Nevada 100
Northeast Nevada 100
South-central Oregon/ North-central 100
Nevada

Northeast California/ Northwest 88
Nevada

Warm Springs Valley 100
Source: BLM and Forest Service 2013

Table 4.18. Alternative C: Percent of GRSG Sub-PopulationsAffected by Closure to
Leasables

Sub-Population Percent
Central Nevada 100
Southeast Nevada 100
Northwest Interior 96
Quinn Range 0
North-central Nevada 100
Northeast Nevada 100
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Sub-Population Percent
South-central Oregon/ North-central 100
Nevada

Northeast California/ Northwest 88
Nevada

Warm Springs Valley 100
Source: BLM and Forest Service 2013

Impacts from Locatable Minerals Management

Management under Alternative C would afford the highest level of protection of all alternatives.
Mineral entry withdrawal would be recommended for all ACECs, including all PPMAs, under
this alternative. This would also include all PMUs in the sub-region, protecting all occupied or
potentially occupied GRSG habitat and an increasing the level of protection to all associated
populations and sub-populations.

Management under Alternative C would withdraw PPMAs to locatable mineral entry (17,732,900
acres). Within modeled nesting habitat, there are 15,485,100 acres of PPMA. Withdrawal would
increase protection of all acres of PPMA within modeled nesting habitat associated with leks,
which would impact 97 percent of the GRSG population for the sub-region, and by sub-population
below (Table 4-18, Alternative C: Percent of GRSG Sub-Populations Affected by Withdrawals).

Table 4.19. Alternative C: Percent of GRSG Sub-PopulationsAffected by Withdrawals

Sub-Population Percent
Central Nevada 100
Southeast Nevada 100
Northwest Interior 96
Quinn Range 0
North-central Nevada 100
Northeast Nevada 100
South-central Oregon/ North-central 100
Nevada

Northeast California/ Northwest 88
Nevada

Warm Springs Valley 100
Source: BLM and Forest Service 2013

Impacts from Salable Minerals Management

Management under Alternative C would close PPMA to mineral materials sales, providing the
highest level of protection among the alternatives (same as Alternative D; See Table 4-19,
Alternative C: Percent of GRSG Sub-Populations Affected by Closure to Salables).

Table 4.20. Alternative C: Percent of GRSG Sub-Populations Affected by Closure to Salables

Sub-Population Percent
Central Nevada 100
Southeast Nevada 100
Northwest Interior 96
Quinn Range 0
North-central Nevada 100
Northeast Nevada 100
South-central Oregon/North-central Nevada 100

Chapter 4 Environmental Consequences
Alternative C



Draft Resource Management 39
PlanEnvironmental Impact Statement

Sub-Population Percent
Northeast California/Northwest Nevada 88
Warm Springs Valley 100
Source: BLM and Forest Service 2013

Management under Alternative C would close PPMA (17,732,900 acres) to mineral material
disposal. Within modeled nesting habitat, there are 15,485,100 acres of PPMA and PGMA
combined. Closure would increase protection of all acres of PPMA within modeled nesting
habitat associated with leks. This would impact 97 percent of the GRSG population for the
sub-region and by sub-population.

Impacts from Land Uses and Realty Management

Under Alternative C, ROW/SUA avoidance acres would remain the same as under Alternative
A. Within PPMA, there are more acres managed as ROW/SUA exclusion under Alternative C
(17,732,900 acres) than under Alternative A (276,600 acres). This difference would provide
protections to more of the modeled sub-regional GRSG population than Alternative A, about

94 percent of the modeled population. This difference is due to resource use restrictions in all
PPMAs as well as potential ACECs. Acres identified for disposal are less than Alternative A.
Under Alternative C, all public lands in proposed ACECs (all PPMAs) and identified restoration
and rehabilitation lands would be retained in public ownership. New corridors or facilities
including communication towers would only be allowed in non-habitat areas with existing towers
undergoing reviews for adverse effects. All existing transmission or pipeline corridors would be
assessed under this alternative and ROWs or Forest Service authorizations amended to require
features that enhance GRSG habitat security. This alternative would result in fewer direct or
indirect impacts on GRSG and their habitats under compared with Alternative A due to most
effects from the land and realty program occurring outside of occupied habitat and effects within
current ROWSs being minimized over time. Additionally, this alternative would prioritize more
areas for acquisition compared with Alternative A.

Impacts from Renewable Energy Management
Alternative C would prohibit development from all PPMAs.

Management under Alternative C would close both ACECs and occupied GRSG habitats
to large-scale solar development. Alternative C provides the highest level of protection for
sagebrush habitat of all the alternatives, with 17,732,900 acres of ROW/SUA exclusion for
solar development in PPMAs.

Closure would increase protection of all acres of PPMAs within modeled nesting habitat
associated with leks, which would impact 97 percent within exclusion areas. This alternative
further buffers wind development outside of PPMA by 5 to 10 miles, affording additional
protection to potential and unoccupied habitats adjacent to PPMA. This alternative eliminates the
impacts from renewable energy development on GRSG and its habitat in all seasonal ranges.

Impacts from Comprehensive Travel and Transportation Management

Under Alternative C, PPMAs would be managed as limited to motorized travel with the exception
of existing closed areas.
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4.3.7. Alternative D

Impacts from Vegetation and Soils Management

Management under Alternative D would focus on vegetation management within PPMAs and
PGMAs with a goal of maintaining a resilient sagebrush vegetative community, restoring
sagebrush communities to reduce habitat fragmentation, and maintaining and re-establishing
habitat connectivity over the long term. Management actions include vegetation effectiveness
research; region-specific GRSG Habitat Objectives that consider life requisite, habitat indicators
and objectives to be incorporated in proposed vegetation treatments across all resource programs;
management of lotic and lentic riparian areas; seeding and seedling treatments for areas affected
by wildfire; use of native seed; evaluation of treatments at a landscape scale; use of fire resistant
species for fuel breaks; resting of grazing allotments pre- and post-treatment; monitoring and
control of invasive species; prioritizing treatments in winter habitat by enhancing or reducing
wildfire risk; and increasing edge habitat adjacent to riparian areas.

Management under Alternative D would provide for specific on the ground management
objectives for vegetation treatments which are categorized by GRSG seasonal habitat
requirements. This would allow for attainment of the appropriate treatments to be applied on

the ground and a set of common goals and objectives being met throughout the sub-region.
Management under Alternative D would require one year of pre-treatment rest from cattle grazing
and two years of rest post-treatment. This requirement coupled with vegetation effectiveness
research and meeting specific seasonal habitat objectives would increase the success of treatments
being implemented compared with Alternative A (see Table 2-6, Proposed Habitat Objectives for
Greater Sage-Grouse). VDDT modeling projects that habitat trends for 10 and 50 years would
improve, compared with Alternative A, and would be similar to Alternative B.

Impacts from Livestock Grazing Management

Management actions under Alternative D would similar to those under Alternative B. Actions
described under this alternative would provide both short-term (less disturbance) and long-term
(habitat) benefits to GRSG. Compared with Alternative A, Alternative D management actions
would further reduce, but would not eliminate, impacts from grazing on GRSG and their habitat.

Impacts from Fire and Fuels Management

Effects on GRSG from wildfire and fuels management under Alternative D would be similar
to, but less than Alternative B. Impacts on GRSG are expected to be slightly less due to fuels
management treatments and post-fire rehabilitation projects in PPMAs, which are focused on
maximizing benefits on GRSG. Fuel breaks would be implemented to better contain wildfires, and
during firefighting operations sagebrush habitat would be protected to the extent possible as a
valuable resource. See discussion under Alternative B, Impacts from Fire and Fuels Management.

Relative to the amount of GRSG habitat that is expected to burn based on current trends; these
actions may provide localized but minimal protections and improvements to seven of the nine
populations/subpopulations in the sub-region where fire contributes significantly to current
declining trends.

Impacts from Wild Horse and Burro Management
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Under Alternative D, gathers would be prioritized in PPMAs habitat but the management would
be similar to Alternative B, with the same percentage of modeled overall GRSG population
affected as under Alternative A. As under Alternative B, Alternative D would be expected to
produce similar results as Alternative A. However, beneficial effects on GRSG and PPMAs would
accrue more quickly due to the prioritization of gathers based on importance to GRSG habitat.

Overall, as under Alternative B, Alternative D provides significant, short-term, and localized
improvements to grass cover and forb availability. This would affect nesting and both early and
late brood-rearing habitats where horse gathers have been implemented and for the duration of
which herd numbers are appreciably reduced toward AML.

Impacts from Leasable Minerals Management
Fluid Mineral Leasing

Management under Alternative D would allow leasing on all lands with federal fluid mineral
estate. Within PPMA and PGMA, leasing would only be allowed with NSO stipulations. Waivers,
exceptions, or modifications would not be considered in PPMA and would be considered in
PGMA. Management under Alternative D would provide NSO restrictions to all PPMA and
PGMA.

Management under Alternative D would include 12,693,500 acres of PPMA and 5,039,400
acres of PGMA (all PPMA and PGMA within the sub-region). Within modeled nesting habitat,
there are 15,485,100 acres of PPMA and PGMA combined. NSO stipulations would provide an
increased level of protection to all acres of PPMA and PGMA within modeled nesting habitat
associated with leks, which would impact 97 percent of the GRSG population for the sub-region,
and by sub-population below (Table 4-20, Alternative D: Percent of GRSG Sub-Populations
Affected by NSO Stipulations for Leasing).

Table 4.21. Alternative D: Percent of GRSG Sub-PopulationsAffected by NSO Stipulations
for Leasing

Sub-Population Percent
Central Nevada 100
Southeast Nevada 100
Northwest Interior 96
Quinn Range 0
North-central Nevada 100
Northeast Nevada 100
South-central Oregon/ North-central 100
Nevada

Northeast California/ Northwest 82
Nevada

Warm Springs Valley 100
Source: BLM and Forest Service 2013

Impacts from Locatable Minerals Management
Same as Alternative A.
Impacts from Salable Minerals Management

Same as Alternative C.
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Impacts from Land Uses and Realty Management

PPMAs and PGMAs would be managed to reduce fragmentation and enhance connectivity under
Alternative D. Under this alternative, more acres would be managed as ROW/SUA avoidance than
under Alternative A. PPMAs would be managed as ROW/SUA exclusion areas for large-scale
wind and solar energy development, and ROW/SUA avoidance for all other ROWs and Forest
Service authorizations. Road ROWs would be authorized based on public safety or administrative
needs. Development could occur in avoidance areas with appropriate RDFs. Like Alternative A,
in PPMAs and PGMAs, new utilities would be co-located with existing surface ROWs. PGMAs
would be managed as ROW/SUA avoidance for new communication site ROWs or SUAs. BLM
ROW exclusion areas and Forest Service SUA no disturbance areas would be the same as under
Alternative A. ROW/SUA avoidance acreage provides a level of protection affecting 94 percent
of the modeled sub-regional GRSG population, with ROW/SUA exclusion acreage providing a
level of protection affecting 9 percent of the modeled sub-regional population.

Management under Alternative D would apply avoidance criteria throughout PPMAs and PGMAs
resulting in greater control of impacts on GRSG in these habitats than would occur under
Alternative A. Exclusion areas under Alternative D would be the same as under Alternative A;
therefore, impacts would be expected to be the same. Fewer acres would be identified for disposal
under Alternative D than under Alternative A.

Impacts from Renewable Energy Management

Under Alternative D, all PPMAs (12,927,400acres) and all PGMAs (5,039,400 acres) would

be managed as ROW/SUA exclusion for wind energy facilities. This alternative, along with
Alternative F which has the same provision, would have fewer impacts on GRSG than Alternative
A.

Under Alternative D, PPMAs and PGMAs would be managed as ROW/SUA exclusion for wind
facilities. This level of closure provides the maximum preservation of sagebrush habitat. Of

the 17,732,900 acres of PPMAs and PGMAss in the planning area, 17,732,900 acres would be
managed as ROW/SUA exclusion and 0 acres would be managed as ROW/SUA avoidance under
Alternative D. This represents 100 percent of the PPMAs and PGMAs in the planning area.

In the sub-region, within modeled nesting habitat there are 12,202,900 acres proposed for
ROW/SUA exclusion and an additional 89,200 acres proposed for ROW/SUA avoidance within
PPMAs and PGMAs. Proposed exclusion and avoidance areas provide an increased level of
protection to modeled nesting habitat associated with leks represented by 94 percent of the
modeled GRSG population for the sub-region within the closure and exclusion proposed by
this alternative. GRSG sub-populations affected by exclusion or avoidance are shown in Table
4-21, Alternative D: Percent of GRSG Sub-Populations Affected by ROW/SUA Exclusion or
Avoidance.

Table 4.22. Alternative D: Percent of GRSG Sub-Populations Affected by ROW/SUA
Exclusion or Avoidance

. Percent Affected
Sub-Population Exclusion Avoidance
Central Nevada 12 100
Southeast Nevada 37 100
Northwest Interior 0 96
Quinn Range 0 0
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. Percent Affected
Sub-Population Exclusion Avoidance
North-central Nevada 0 100
Northeast Nevada 5 99
South-central Oregon/ 0 100
North-central Nevada
Northeast California/ 2 87
Northwest Nevada
Warm Springs Valley 0 100
Source: BLM and Forest Service 2013

The exclusion of wind energy developments from PPMAs and PGMAs eliminates the impact
of tall structures, which GRSG avoid during all phases of their seasonal life cycle. Exclusion
also eliminates the need for additional infrastructure development, which further degrades and
fragments GRSG habitat.

Impacts from Solar Energy Development

Under Alternative D, PPMAs and PGMAs would be managed as ROW/SUA exclusion for new
solar energy facilities. This would provide a high level of protection for sagebrush; excluding
17,773,300 acres of sagebrush habitat from new development.

Beneficial impacts on GRSG are similar to those described above for wind energy development
under Alternative D.

Impacts from Comprehensive Travel and Transportation Management

Under Alternative D, areas designated as open to cross-country travel within PPMAs and PGMAs
from Alternative A would be managed as limited to motorized travel, making it the most limiting
to travel management designations.

Under Alternative D within PPMA and PGMA, the current 874,000 acres remain closed to
motorized vehicles, as carried forward under Alternative A. Alternative D limits vehicular travel
to existing roads on 16,858,200 acres and retains 0 acres open to all modes of cross-country
travel (see Table 4-22).

Table 4.23. Alternative D: GRSG Habitat and Sub-region Populations within Travel
Management Designations

PPMAs PGMAs Modeled Nesting % Sub-region
Allocation Habitat Population
(acres) Affected
Closed 731,000 143,600 834,600 20
Limited 11,962,500 4,895,800 12,172,700 94
Open N/A N/A N/A N/A
Source: BLM and Forest Service 2013

Alternative D would reduce the potential for random vehicle disturbance to GRSG and their
habitats within PPMAs during all phases of their seasonal life history. Disturbance to GRSG
during lekking, and secondarily during nesting, would be the most detrimental impact, but it is
naturally limited by vehicle travel conditions during late winter/early spring. The effect on GRSG
of limiting vehicular access to existing roads is minor but of note. Cross-country vehicle travel

1s most prevalent after wet conditions have abated and particularly during the late summer/fall
hunting seasons. Juvenile GRSG become increasingly mobile during late summer through winter
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and are less impacted by random vehicle disturbance during this period. The effect of limiting
vehicular access to existing roads is minor but of note during these times.

Table 4-23 depicts population effects by sub-population.

Table 4.24. Alternative D: GRSG Sub-Populations Affected by Travel Management
Designations of Closed and Limited

. Percent Affected
Sub-Population Closed Limited
Central Nevada 3 100
Southeast Nevada 22 100
Northwest Interior 0 96
Quinn Range 0 0
North-central Nevada 26 100
Northeast Nevada 8 99
South-central Oregon/

North-central Nevada 42 100
Northeast California/ Northwest 40 88
Nevada

Warm Springs Valley 0 100
North-central Nevada 26 100
Source: BLM and Forest Service 2013

4.3.8. Alternative E

Alternative E establishes SGMAs from the Strategic Plan for Conservation of GRSG in
Nevada (State of Nevada 2012). SGMAs identify occupied habitat, suitable habitat, potential
habitat, and non-habitat within the range of GRSG in Nevada. Within SGMAs, the Nevada
Sagebrush Ecosystem Council would work to achieve conservation through a goal of “no

net loss” in occupied, suitable, and potential habitats. Alternative E proposes a hierarchical
decision-making process for considering planned disturbance or development. The process
seeks to avoid disturbance/development, wherever possible, by relocating activities; to
minimize disturbance/development through permit conditions to lessen effects; and to mitigate
disturbance/development by implementing additional actions that would result in replacement of
an asset (mainly habitat) that would be lost as a result of a development action. This alternative
limits habitat disturbance to not more than 5 percent per year, per 640 acres, unless habitat
treatments show credible positive results, and refers disturbance levels exceeding 5 percent per
640 acres to evaluation and consultation with the Nevada Sagebrush Ecosystem Technical Team.
SGMAs apply only to lands within Nevada.

SGMAs include 19.9 million acres of all surface administrations within Nevada. Out of a total of
15.3 million acres of modeled nesting habitat, SGMAs include 11.9 million acres (78 percent).
Of 11.9 million acres of PPMAs and 4.9 million acres of PGMAs, SGMAs include 10.7 million
acres of PPMAs (91 percent) and 2.3 million acres of PGMAs (47 percent). Using the weighted
population model, SGMAs include nesting habitat associated with leks represented by 91 percent
of the modeled GRSG population for the sub-region. Due to the lower percentage of PGMAs
included in SGMAs, a larger portion of nesting buffers fall outside SGMAs, reducing the amount
of nesting habitat supporting the 91 percent population below that provided by the inclusion of
all PPMAs and PGMAss in the sub-region (see Table 4-24, Alternative E: Percent of GRSG
Sub-Populations Supported by SGMAs).
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Table 4.25. Alternative E: Percent of GRSG Sub-Populations Supported by SGMAs

Sub-Population Percent
Central Nevada 98
Southeast Nevada 95
Northwest Interior 0
Quinn Range 0
North-central Nevada 100
Northeast Nevada 98
South-central Oregon/ North-central

100
Nevada
Northeast California/ Northwest

84
Nevada
Warm Springs Valley 92
Source: BLM and Forest Service 2013

Alternative E does not provide fixed exclusion or avoidance areas, leaving all management
subject to an avoid, minimize, and mitigate approach, which provides a lower level of certainty
than alternatives that have fixed exclusion and avoidance land allocations based on PPMAs
and PGMAs designations.

Impacts from Vegetation and Soils Management

Under Alternative E, BLM-administered lands in California would be managed similar to
Alternative A. BLM-administered lands in Nevada would be managed similar to Alternative D;
however, they would be managed over a management footprint defined by SGMAs that matches
the PACs defined in the COT Report. SGMASs contain slightly smaller footprints of occupied
and suitable habitat than the equivalent combined PPMAs and PGMAs defined in Alternative D.
SGMAs also include potential and unoccupied habitat. For federal lands in Nevada, management
under Alternative E would limit habitat improvement projects within GRSG habitats, unless
treatments show credible positive results through the direction of the Nevada Sagebrush
Ecosystem Council.

Restoration would be based on data-driven models that incorporate ecological site potential and
identify the highest priority sites with high success potential. Vegetation management would
be similar to that under Alternatives B and D. Coordination processes between the state and
land management agencies ensure consistency in all vegetation management actions, as well as
establishment, monitoring, and implementation of no net loss mitigation.

Management under Alternative E would provide for more vegetation treatments within occupied
GRSG habitat than Alternative A. It is similar to Alternatives B and D.

Ten and fifty year habitat trends would improve compared to Alternative A and would be similar
to Alternatives B and D.

Impacts from Livestock Grazing Management

Under Alternative E, GRSG management would be focused on SGMAs encompassing four
categories, Occupied, Suitable, Potential, and Non-Habitat areas. There would be no change in
acres from existing areas open to grazing. Management under Alternative E would emphasize
cooperative implementation of appropriate prescribed grazing conservation actions, such as
NRCS conservation Practice Standard 528 for prescribed grazing, at scales sufficient to influence
a positive response in occupied and suitable GRSG habitat acres (NRCS 2011). Occupied and
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suitable habitat would be managed to retain attributes necessary for GRSG. Potential habitats
would be managed for habitat enhancement and restoration to expand or restore occupied

and suitable habitats. Overall, impacts on GRSG and their habitats from implementation of
Alternative E would be similar to Alternatives B and D, but would be applied to SGMAs,
which are smaller in extent than PPMAs and PGMAs in Alternatives B and D. Enhancement of
potential habitats under Alternative E may improve GRSG habitats that are currently unoccupied.
The impact of improvements within unoccupied habitats is difficult to characterize but has the
potential to provide additional habitat for GRSG.

Uplands would be managed by ensuring that existing grazing permits maintain or enhance
SGMAs. Livestock grazing would be used as a tool, when appropriate, to improve GRSG habitat
quantity, quality or to reduce wildfire threats. Land management agencies would be encouraged
to cooperatively make timely, seasonal range management decisions with livestock operators to
respond to vegetation management objectives, including fuels reduction based on the flexibility of
livestock operators.

Riparian areas would be managed, at a minimum, for PFC. BLM riparian areas would be managed
to meet RAC standards. Alternative E would promote riparian grazing improvements along with

additional infrastructure (e.g., fences and troughs) in order to control season, duration and degree
of use to promote herbage removal at acceptable limits. These improvements would be beneficial
to late summer brood-rearing habitat for GRSG.

Impacts from Fire and Fuels Management

Under Alternative E, the effects on GRSG from wildfire suppression and fuels management
would be similar to the effects described under Alternative D. With respect to hazardous fuels
treatments, this alternative sets a goal of supporting incentives for developing a beneficial use
for biomass. Additionally, it seeks to expedite the process to implement fuels reduction projects
for protection of GRSG habitat. Finally, it seeks to improve pre-suppression, initial attack, and
suppression efforts and to reduce the number of fires greater than 300 acres. These activities
would decrease the likelihood for large fires in GRSG habitats. However, relative to the amount
of GRSG habitat that would continue to burn outside the control of the BLM or Forest Service,
these actions may provide localized but minimal protections and improvements to GRSG habitat.

Impacts from Wild Horse and Burro Management
Similar to Alternatives B and D.
Impacts from Leasable Minerals Management

Management under Alternative E would allow leasing within SGMAs on all lands with federal
fluid mineral estate. The State policy of avoid, minimize, and mitigate would include NSO
stipulations and a 5 percent surface-disturbance cap. Existing mineral withdrawals would include
1,399,700 acres, and 11,708,400 acres open to leasing would be subject to the "avoid, minimize,
and mitigate" policy.

For nonenergy leasables, management under Alternative E would implement an avoidance
strategy on 15,905,600 acres within SGMAs including 11,708,400 acres of occupied and suitable
habitat. Within modeled nesting habitat, SGMAs include 11,960,500 acres of occupied and
suitable habitat combined. Existing withdrawn acreage, avoidance, and implementation of the
avoid, minimize, and mitigate policy would provide an increased level of protection to all acres of
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occupied and suitable habitat within modeled nesting habitat associated with leks representing 91
percent of the GRSG population for the sub-region, and by sub-population below (Table 4-25,
Alternative E: Percent of GRSG Sub-Populations Affected by NSO Stipulations for Leasing).

Impacts from Locatable Minerals Management

Lands would be generally open to mineral location. There are specific existing locatable mineral
withdrawals for particular ROWs, designated wilderness areas, ACECs, and other administrative
needs, but none specific to protecting GRSG habitat. All locatable mineral activities are managed
under the Surface Management Regulations at 43 CFR 3809. Mitigation of effects on GRSG
and its habitat are identified through the NEPA process approving plans of operation. Goals

and objectives for locatable minerals are to avoid, minimize and mitigate while providing
opportunities to legally access locatable mineral resources.

Table 4.26. Alternative E: Percent of GRSG Sub-Populations Affected by Avoidance for
Fluid Minerals

Sub-Population Percent
Central Nevada 98
Southeast Nevada 95
Northwest Interior 0
Quinn Range 0
North-central Nevada 100
Northeast Nevada 98
South-central Oregon/ North-central 100
Nevada

Northeast California/ Northwest 84
Nevada

Warm Springs Valley 92
Source: BLM and Forest Service 2013

Of state-designated Occupied and Suitable habitat within SGMAs, 1,399,700 acres would
be withdrawn as under current management and 11,708,400 acres would be open to locatable

minerals. Effects on GRSG populations are similar to Alternative A (see Table 4-4, Alternative
A: Percent of GRSG Sub-Populations Affected by Withdrawal).

Impacts from Salable Minerals Management

Management under Alternative E would avoid mineral material sales within SGMAs and apply a
policy of avoid, minimize, and mitigate. This alternative would limit habitat disturbance to 5
percent per year, per 640 acres, unless habitat treatments show credible positive results, and would
refer disturbance levels exceeding 5 percent per 640 acres to evaluation and consultation with the
Nevada Sagebrush Ecosystem Technical Team. SGMAs apply only to lands within Nevada.

Management under Alternative E would implement the avoidance strategy on 15,905,600 acres
within SGMAs, including 11,708,400 acres of occupied and suitable habitat combined. Existing
withdrawn acreage, avoidance, and implementation of the avoid, minimize, and mitigate policy
would provide an increased level of protection to all acres of occupied and suitable habitat within
modeled nesting habitat associated with leks representing 91 percent of the GRSG population
for the sub-region, and by sub-population below (Table 4-26, Alternative E: Percent of GRSG
Sub-Populations Affected by Closure to Salables).
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Table 4.27. Alternative E: Percent of GRSG Sub-Populations Affected by Avoidance to
Salables

Sub-Population Percent
Central Nevada 98
Southeast Nevada 95
Northwest Interior 0
Quinn Range 0
North-central Nevada 100
Northeast Nevada 98
South-central Oregon/ North-central 100
Nevada

Northeast California/ Northwest 84
Nevada

Warm Springs Valley 92
Source: BLM and Forest Service 2013

Impacts from Land Uses and Realty Management

Under Alternative E, habitat disturbance would be limited to 5 percent per year per 640 acres,
unless habitat treatments show credible positive results, and would refer disturbance levels
exceeding 5 percent per 640 acres to evaluation and consultation with the Nevada Sagebrush
Ecosystem Technical Team. SGMAs apply only to lands within Nevada. On federal lands

in Nevada with already pre-approved activities, no new mitigation would take place beyond
previously approved in Plans of Development, ROWs, or drilling plans. General guidance would
be to avoid when possible, minimize adverse effects as practicable, and mitigate adverse effects
in Occupied or Suitable Habitat in Nevada. Whenever possible, this alternative would locate
facilities in non-habitat areas, site new linear features in existing corridors or co-locate them with
other existing features and engage in reclamation and weed control efforts. Management under
Alternative E would emphasize fire prevention, reclamation, invasive weed control, and predator
control to benefit GRSG. This alternative would provide few regulatory mechanisms to reduce
direct or indirect impacts on GRSG and their habitat compared with Alternative A.

Impacts from Renewable Energy Management

Under Alternative E, management strategy would be to avoid conflicts with GRSG habitat by
siting projects outside of habitat wherever possible. Because this strategy would not rule out the
construction of projects within or adjacent to GRSG habitat, there would be the possibility for
more land use for both wind and solar energy development than under Alternative A, but it is
not quantifiable.

Impacts from Wind Energy Development

Same as Alternatives B and C.

Impacts from Solar Energy Development

Same as Alternative B.

Impacts from Comprehensive Travel and Transportation Management

Same as Alternative D.
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4.3.9. Alternative F

Impacts from Vegetation and Soils Management

Under Alternative F, BLM-administered lands in California would continue to be managed under
Alternative A. For federal lands in Nevada, management under Alternative F generally would
repeat management actions described under Alternative B with exceptions such as reduced
treatment of invasive conifer.

Management under Alternative F would provide about the same level of protection as Alternative
B or slightly less. VDDT modeling projects that habitat trends for 10 and 50 years would improve
compared with Alternative A and would be similar to Alternative B.

Impacts from Livestock Grazing Management

Management under Alternative F would retain the same number of acres open and the same
number of acres closed to livestock grazing as found under Alternative A and, therefore, would
affect the same percentage of the sub-regions GRSG population. All prescriptions related to
livestock management would apply to all GRSG habitats. Management under Alternative F
would be more restrictive than Alternative A, resting 25 percent of each GRSG planning area
annually, keeping utilization levels at or below 25 percent on all habitats, and restricting the use
of new water developments using spring or seep sources from within GRSG habitat. Management
under Alternative F would also require that water developments be analyzed and if necessary
modified or removed if they are found to be impacting a riparian area. Similar modification or
removal standards would be applied to other existing range developments such as fences. No
salt or other supplements would be allowed. Ensuring riparian areas are at PFC would be the
same as for Alternative A. Compared with Alternative A, management under Alternative F would
provide more indirect benefits to GRSG due to increases in both upland and riparian nesting and
brood-rearing habitat amount and quality. Management under Alternative F would increase some
direct impacts on nesting GRSG when compared with Alternative A by not applying timing
restrictions to livestock during GRSG nesting periods. This would likely be offset by closure of
25 percent of each planning area to livestock grazing each year and removal of certain livestock
related structures such as fences.

Impacts from Fire and Fuels Management
Same as Alternative B.
Impacts from Wild Horse and Burro Management

Under Alternative F, AML for wild horses and burros would be reduced by 25 percent in

all HMAs and WHTs in GRSG habitat. All other management would be the same as under
Alternative B. In comparing horse-removed sites to horse-occupied sites, researchers have
documented reduced total vegetative and grass abundance and cover, lower sagebrush canopy
cover, increased fragmentation of shrub canopies, lower species richness, increased compaction in
surface soil horizons, and increased dominance of unpalatable forbs (Manier et al. 2013).

Horses typically separate from cattle by using higher elevations and steeper slopes where the 25
percent reduction would be most pronounced (Connelly et al. 2004). A 25 percent reduction in
AML in GRSG habitat would improve upland sites and water sources with which horses tend
to associate. These sites correspond with early and late GRSG brood-rearing habitats. HMA
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plans, when developed or updated, would incorporate GRSG habitat objectives. Implementation
of any range improvements would follow the same guidance as identified for livestock grazing
under this alternative. This includes designing and locating new improvements only where they
“conserve, enhance, or restore GRSG habitat through improved grazing management.” Design
features could include developing or modifying waters to mitigate for West Nile virus, removing
or modifying fences to reduce the chance of bird strikes, and monitoring and treating invasive
species associated with range improvements. Additional range improvements would specifically
address the needs of GRSG.

Impacts from Leasable Minerals Management

Management under Alternative F would close PPMAs and PGMAs to fluid mineral leasing.
Quantification is the same as in Salable Mineral Materials, Alternative C.

Impacts from Locatable and Salable Minerals Management

Impacts from locatable minerals management would be the same as for Alternative B.
Impacts from salable minerals management would be the same as for Alternative A.
Impacts from Land Uses and Realty Management

Under Alternative F, all PGMAs would be managed as avoidance areas for new ROWs and all
PPMAs habitats would be managed as ROW/SUA exclusion for new permits with exceptions for
co-location of projects within existing footprints and valid, existing rights. ROW/SUA avoidance
acreage would impact about the same amount of modeled sub-regional GRSG population as
Alternative A, about 3 percent. Under this alternative, 17,732,200 acres would be managed

as ROW/SUA exclusion. ROW/SUA exclusion would protect about 17,100,00 more acres of
PPMA s habitat than under Alternative A. Management under Alternative F would also include
actions to reclaim or modify existing ROWs that may impact GRSG directly (fences) or indirectly
benefit their habitat (e.g., restoring a non-used road). Management under Alternative F would
retain public ownership of PPMAs where it benefitted overall GRSG habitat and propose priority
habitat for mineral withdrawal. Management under Alternative F would be expected to provide
greater direct protections to GRSG than Alternative A due to the larger number of acres under
Alternative F being in the ROW/SUA exclusion category. Indirect impacts on habitat would be
expected to also be less than Alternative A.

Impacts from Renewable Energy Management

Under Alternative F, wind energy projects would not be sited within occupied GRSG habitat
(PPMAs and PGMAs), within 4 miles of the perimeter of GRSG winter habitat, or within five
miles of an active lek. This would result in 17,732,900 acres managed as ROW/SUA exclusion
for wind energy development.

Under this alternative, solar development would be the same as Alternative A, and the same
nature and scope of impacts would be expected.

Impacts from Wind Energy Development
Same as Alternative D.
Impacts from Solar Energy Development
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Same as Alternative A.
Impacts from Comprehensive Travel and Transportation Management

Impacts would be similar to those described for Alternative B. Alternative F also specifies a
prohibition on camping within 4 miles of leks, which is the only recreation-specific management
action outside travel management in any of the action alternatives. Camping does not typically
occur during the lekking season between March 1 and May 15 due to weather and ground
conditions. Camping within 4 miles of a lek location during other seasons would not disturb
GRSG or their habitat as the birds disperse to nesting locations, and later into brooding and
winter habitats. With respect to travel management, impacts from Alternative F would not differ
appreciably from Alternative B.

4.4. Vegetation and Soils

4.4.1. Methods and Assumptions

Indicators
Indicators of impacts on vegetation are as follows:
Upland Vegetation
e Acres and condition of native vegetation communities; and
e Change in the estimated acres of conifer encroachment
Noxious Weeds and Invasive Species
e Change in the likelihood for noxious weed or invasive annual grass introduction or spread
e Change in the amount or density of noxious weed or invasive annual grasses

Note that impacts on riparian and wetland vegetation are discussed in Section 4.5, Riparian
Areas and Wetlands

Assumptions
The analysis includes the following assumptions:

e The degree of impact attributed to any one disturbance or series of disturbances would
be influenced by several factors, including location in the watershed; the type, time, and
degree of disturbance; existing vegetation; precipitation; and mitigating actions applied to
the disturbance.

e New invasions of noxious and invasive weeds would continue to occur and spread as a result
of ongoing vehicle traffic in and out of the planning area, recreational activities, wildland fire,
wildlife and livestock grazing and movements, and surface-disturbing activities.

e Since the effects of climate change are complex and not yet well known or understood, the
analysis was conducted assuming hotter, dryer conditions, leading to plant stress. Plant
adaptations to climate stress are not known.
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e Ecological health and ecosystem functioning depend on a number of factors, including
vegetative cover, species diversity, nutrient cycling and availability, water infiltration and
availability, percent cover of weeds and climatic trends.

Short-term effects on upland vegetation would occur over a timeframe of up to ten years and
long-term effects would occur over longer than ten years.

4.4.2. Nature and Type of Effects

Vegetation

Management actions could affect vegetation resources by changing species composition,
distribution, density and condition. Vegetation communities could change from one state

to another state through transitions commonly referred to as state-and-transition models
(Bestelmeyer et al. 2003). Management actions could improve, maintain, or decrease GRSG
habitat. GRSG depend on the vegetation resources for cover and feed, primarily sagebrush
species. Natural change agents could also alter the vegetation communities through wildfires and
drought conditions. Drought conditions can alter plant vigor and seed production.

Historically, sagebrush-dominated vegetation was one of the most widespread habitats in the
country, but its expanse has been fragmented, lost, or altered by invasive plants and anthropogenic
disturbance (NTT 2011). Protection of GRSG habitat would involve restrictions and limitations
on activities that contribute to the spread of invasive species, fire, and other surface disturbance,
and management of vegetation to promote healthy sagebrush and understory vegetation to
support GRSG. Management of vegetation resources to protect GRSG would alter vegetative
communities by promoting increases in sagebrush height and herbaceous cover and vegetation
productivity, in order to improve rangeland health and enhance sagebrush ecosystems. Treatments
designed to prevent encroachment of shrubs, non-native species or woody vegetation would
alter the condition of native vegetation communities by changing the density, composition, and
frequency of species within plant communities (Connelly et al. 2004).

Invasive Weeds

Management actions could reduce invasive weed populations through control methods such as
chemical, biological, mechanical, and manual removal. Management actions could also increase
invasive species and help weed populations be established by disturbance factors such as road
construction, fence construction, vegetation removal, vehicle traffic, wildlife, and livestock
grazing and movement. Vegetation treatments would cause short-term disturbance to vegetation
from vegetation removal, but would result in long-term improvements to habitat quality and
rangeland health.

Soils

Management actions could affect soil resources by removing soils due to mechanized equipment,
vehicle traffic and natural means. Erosion of soils could be experienced by wind or water
(overland runoff). Vegetation removal or the presence of invasive annual vegetation could likely
cause increased soil erosion.

Habitat Restoration

Chapter 4 Environmental Consequences
Nature and Type of Effects
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Habitat restoration projects typically have multiple objectives: increasing forage and cover for
wildlife, reducing nonnative or weedy species, reducing pinyon/juniper encroachment, reducing
canopy coverage of woody species, replenishing seed banks, and creating a mosaic of vegetative
age classes. While these projects typically result in short-term vegetation removal, much like
fuels projects, they are typically designed to improve habitat and result in a more diverse,
vigorous, healthy plant community.

Emergency Stabilization and Rehabilitation in burned areas is part of a holistic approach to
addressing post-wildfire issues and also includes suppression activity damage repair and
long-term restoration (more than three years). ESR is planned actions performed by burned area
emergency response teams within one year of wildfire containment to stabilize and prevent
unacceptable degradation of natural and cultural resources, to minimize threats to life or property
from the impacts of a fire, or to repair, replace, or construct physical improvements to prevent
degradation of land or resources. Burned area rehabilitation is undertaken within three years of
wildfire containment to repair or improve fire-damaged lands unlikely to recover naturally to
management approved conditions, or to repair or replace minor facilities damaged by fire (DOI
2006). Following a wildfire, ESR stabilizes and prevents unacceptable degradation of natural
and cultural resources. Post-wildfire ESR assists in stabilizing soils, replenishing the seed bank,
and addressing weed threats. These activities are typically designed to restore the vegetative
cover and to assist post-fire recovery. Post wildfire cheatgrass conversion is one of the biggest
challenges across the planning area