
Table of Contents 


Acronyms and Abbreviations ........................................................................................................ ix 


1.0 Introduction...................................................................................................................... 1-1 

1.1 Existing Development.......................................................................................... 1-1 


1.1.1 Historical Development and Use ............................................................. 1-4 

1.1.2 Phases I and II.......................................................................................... 1-4 


1.2 Purpose and Need ................................................................................................ 1-5 

1.3 Authorizing Actions............................................................................................. 1-5 

1.4 Public Involvement .............................................................................................. 1-5 


2.0 Proposed Actions and Alternatives.................................................................................. 2-1 

2.1 Proposed Action................................................................................................... 2-1 


2.1.1 Project Overview ..................................................................................... 2-1 

2.1.1.1 CO2 Flooding Process ............................................................... 2-1 

2.1.1.2 Well Utilization Plan................................................................. 2-6 

2.1.1.3 Facility Plan ............................................................................ 2-10 

2.1.1.4 Ancillary Facilities.................................................................. 2-15 


2.1.2 Disturbance Estimates............................................................................ 2-16 

2.1.3 CO2 Seep Containment Plan Summary ................................................. 2-17 

2.1.4 Applicant Committed Environmental Protection Measures .................. 2-19 


2.1.4.1 CO2 Seep Containment Plan ................................................... 2-19 

2.1.4.2 Livestock Grazing Coordination Measure .............................. 2-19 


2.2 No Action Alternative........................................................................................ 2-20 

2.3 Alternatives Considered but Eliminated from Detailed Analysis...................... 2-20 


3.0 Affected Environment...................................................................................................... 3-1 

3.1 Air Quality ........................................................................................................... 3-1 


3.1.1 Climate and Meteorology ........................................................................ 3-1 

3.1.2 Ambient Air Quality ................................................................................ 3-1 

3.1.3 Carbon Dioxide Seeps.............................................................................. 3-2 


3.2 Geology................................................................................................................ 3-4 

3.2.1 Source and Path of CO2 Migration to Surface ......................................... 3-4 

3.2.2 Well Location and Evaluation of Well Integrity...................................... 3-5 

3.2.3 Well Work Practices and Reliability........................................................ 3-5 


3.3 Water Resources .................................................................................................. 3-5 

3.3.1 Surface Water........................................................................................... 3-5 


3.3.1.1 Flow .......................................................................................... 3-5 

3.3.1.2 Water Quality............................................................................ 3-6 


3.3.2 Groundwater ............................................................................................ 3-8 

3.4 Human Health & Safety and Ecological Risks .................................................... 3-8 


3.4.1 Human Health and Safety Risk................................................................ 3-8 

3.4.2 Ecological Risk ........................................................................................ 3-9 


3.5 Soils and Reclamation.......................................................................................... 3-9 

3.6 Wetlands ............................................................................................................ 3-10 


i 



Table of Contents 


3.7 Vegetation and Weeds ....................................................................................... 3-11 

3.7.1 Vegetation .............................................................................................. 3-11 

3.7.2 Riparian Communities ........................................................................... 3-12 


3.7.2.1 Lowland Communities............................................................ 3-13 

3.7.2.2 Upland Communities .............................................................. 3-14 


3.7.3 Weeds..................................................................................................... 3-14 

3.8 Terrestrial Wildlife............................................................................................. 3-16 

3.9 Aquatic Biology ................................................................................................. 3-18 

3.10 Special Status Species........................................................................................ 3-22 


3.10.1 Plants.................................................................................................... 3-22 

3.10.2 Terrestrial Animals .............................................................................. 3-24 

3.10.3 Aquatic Species.................................................................................... 3-32 


3.11 Cultural Resources ............................................................................................. 3-32 

3.12 Range Management and Grazing Resources ..................................................... 3-39 

3.13 Land Use ............................................................................................................ 3-41 

3.14 Socioeconomics ................................................................................................. 3-42 


3.14.1 Population ............................................................................................ 3-42 

3.14.2 Employment and Income ..................................................................... 3-43 

3.14.3 Economy .............................................................................................. 3-43 

3.14.4 Infrastructure........................................................................................ 3-44 

3.14.5 Environmental Justice.......................................................................... 3-45 


3.15 Recreation .......................................................................................................... 3-45 

3.16 Visual Resources................................................................................................ 3-46 

3.17 Noise .................................................................................................................. 3-46 

3.18 Transportation .................................................................................................... 3-47 


4.0 Environmental Consequences.......................................................................................... 4-1 

4.1 Air Quality ........................................................................................................... 4-1 


4.1.1 Proposed Action....................................................................................... 4-1 

4.1.2 No Action................................................................................................. 4-2 

4.1.3 Mitigation and Monitoring....................................................................... 4-2 


4.2 Geology................................................................................................................ 4-2 

4.2.1 Proposed Action....................................................................................... 4-2 

4.2.2 No Action................................................................................................. 4-3 

4.2.3 Mitigation and Monitoring....................................................................... 4-3 


4.3 Water Resources .................................................................................................. 4-3 

4.3.1 Surface Water........................................................................................... 4-3 


4.3.1.1 Proposed Action........................................................................ 4-3 

4.3.1.2 No Action.................................................................................. 4-4 

4.3.1.3 Mitigation and Monitoring........................................................ 4-4 


4.3.2 Groundwater ............................................................................................ 4-4 

4.3.2.1 Proposed Action........................................................................ 4-4 

4.3.2.2 No Action.................................................................................. 4-5 


ii 



Table of Contents 


4.3.2.3 Mitigation and Monitoring........................................................ 4-5 

4.4 Human Health & Safety and Ecological Risks .................................................... 4-6 


4.4.1 Proposed Action....................................................................................... 4-6 

4.4.1.1 CO2 Toxicity ............................................................................. 4-6 

4.4.1.2 Potential Magnitude of Exposure.............................................. 4-7 

4.4.1.3 Probability of Exposure ............................................................ 4-8 

4.4.1.4 Summary of Impacts ............................................................... 4-10 


4.4.2 No Action............................................................................................... 4-10 

4.4.3 Mitigation and Monitoring..................................................................... 4-10 


4.5 Soils and Reclamation........................................................................................ 4-10 

4.5.1 Proposed Action..................................................................................... 4-10 

4.5.2 No Action............................................................................................... 4-12 

4.5.3 Mitigation and Monitoring..................................................................... 4-12 


4.6 Wetlands ............................................................................................................ 4-12 

4.6.1 Proposed Action..................................................................................... 4-12 

4.6.2 No Action............................................................................................... 4-13 

4.6.3 Mitigation and Monitoring..................................................................... 4-13 


4.7 Vegetation and Weeds ....................................................................................... 4-13 

4.7.1 Proposed Action..................................................................................... 4-13 

4.7.2 No Action............................................................................................... 4-14 

4.7.3 Mitigation and Monitoring..................................................................... 4-15 


4.8 Terrestrial Wildlife............................................................................................. 4-15 

4.8.1 Proposed Action..................................................................................... 4-15 

4.8.2 No Action............................................................................................... 4-18 

4.8.3 Mitigation and Monitoring..................................................................... 4-18 


4.9 Aquatic biology.................................................................................................. 4-18 

4.9.1 Proposed Action..................................................................................... 4-18 

4.9.2 No Action Alternative............................................................................ 4-19 

4.9.3 Mitigation and Monitoring..................................................................... 4-19 


4.10 Special Status Species........................................................................................ 4-19 

4.10.1 Plants.................................................................................................... 4-19 


4.10.1.1 Proposed Action.................................................................... 4-19 

4.10.1.2 No Action.............................................................................. 4-19 

4.10.1.3 Mitigation and Monitoring.................................................... 4-20 


4.10.2 Terrestrial Animals .............................................................................. 4-20 

4.10.2.1 Proposed Action.................................................................... 4-20 

4.10.2.2 No Action.............................................................................. 4-22 

4.10.2.3 Mitigation and Monitoring.................................................... 4-23 


4.10.3 Aquatic Species.................................................................................... 4-23 

4.10.3.1 Proposed Action.................................................................... 4-23 

4.10.3.2 No Action.............................................................................. 4-23 

4.10.3.3 Mitigation and Monitoring.................................................... 4-23 


4.11 Cultural Resources ............................................................................................. 4-23 

4.11.1 Proposed Action................................................................................... 4-24 


iii 



Table of Contents 


4.11.2 No Action............................................................................................. 4-24 

4.11.3 Mitigation and Monitoring................................................................... 4-25 


4.12 Range Management and Grazing Resources ..................................................... 4-25 

4.12.1 Proposed Action................................................................................... 4-25 

4.12.2 No Action............................................................................................. 4-26 

4.12.3 Mitigation and Monitoring................................................................... 4-26 


4.13 Land Use ............................................................................................................ 4-27 

4.13.1 Proposed Action................................................................................... 4-27 

4.13.2 No Action............................................................................................. 4-27 

4.13.3 Mitigation and Monitoring................................................................... 4-27 


4.14 Socioeconomics ................................................................................................. 4-27 

4.14.1 Proposed Action................................................................................... 4-27 


4.14.1.1 Population ............................................................................. 4-27 

4.14.1.2 Employment and Income. ..................................................... 4-28 

4.14.1.3 Economy ............................................................................... 4-28 

4.14.1.4 Infrastructure......................................................................... 4-30 

4.14.1.5 Environmental Justice........................................................... 4-30 


4.14.2 No Action............................................................................................. 4-30 

4.14.2.1 Population ............................................................................. 4-30 

4.14.2.2 Employment and Income ...................................................... 4-31 

4.14.2.3 Economy ............................................................................... 4-31 

4.14.2.4 Infrastructure......................................................................... 4-31 

4.14.2.5 Environmental Justice........................................................... 4-31 


4.14.3 Mitigation and Monitoring................................................................... 4-31 

4.14.3.1 Population ............................................................................. 4-31 

4.14.3.2 Employment and Income ...................................................... 4-31 

4.14.3.3 Economy ............................................................................... 4-31 

4.14.3.4 Infrastructure......................................................................... 4-32 

4.14.3.5 Environmental Justice........................................................... 4-32 


4.15 Recreation .......................................................................................................... 4-32 

4.15.1 Proposed Action................................................................................... 4-32 

4.15.2 No Action............................................................................................. 4-32 

4.15.3 Mitigation and Monitoring................................................................... 4-32 


4.16 Visual Resources................................................................................................ 4-32 

4.16.1 Proposed Action................................................................................... 4-32 

4.16.2 No Action............................................................................................. 4-33 

4.16.3 Mitigation and Monitoring................................................................... 4-33 


4.17 Noise .................................................................................................................. 4-33 

4.17.1 Proposed Action................................................................................... 4-33 

4.17.2 No Action............................................................................................. 4-34 

4.17.3 Mitigation and Monitoring................................................................... 4-34 


4.18 Transportation .................................................................................................... 4-34 

4.18.1 Proposed Action................................................................................... 4-34 


iv 



Table of Contents 


4.18.2 No Action............................................................................................. 4-34 

4.18.3 Mitigation and Monitoring................................................................... 4-34 


4.19 	 Unavoidable Adverse Impacts ........................................................................... 4-34 

4.20 	 Relationship Between Short-Term Use of the Environment and Long-Term 


Productivity........................................................................................................ 4-36 

4.21 	Irreversible and Irretrievable Commitment of Resources.................................. 4-36 


5.0 	Cumulative Impacts ......................................................................................................... 5-1 

5.1 Past, Present, and Reasonably Foreseeable Actions ............................................ 5-1 


5.1.1 	 WC1 and Minor Horizon CO2 Flood Development ................................ 5-1 

5.1.2 	 Powder River Basin Water Pipeline Project ............................................ 5-2 

5.1.3 	Other CO2 Development .......................................................................... 5-3 


5.2 Cumulative Impacts ............................................................................................. 5-3 

5.2.1 	Air Quality ............................................................................................... 5-4 

5.2.2 	Geology.................................................................................................... 5-4 

5.2.3 	Water Resources ...................................................................................... 5-4 


5.2.3.1 Surface Water............................................................................ 5-4 

5.2.4 	Groundwater ............................................................................................ 5-4 

5.2.5 	 Human Health & Safety and Ecological Risks ........................................ 5-5 

5.2.6 	 Soils and Reclamation.............................................................................. 5-5 

5.2.7 	Wetlands .................................................................................................. 5-5 

5.2.8 	Vegetation and Weeds ............................................................................. 5-5 

5.2.9 	Terrestrial Wildlife................................................................................... 5-6 

5.2.10 Aquatic Biology ..................................................................................... 5-6 

5.2.11 Special Status Species............................................................................ 5-6 


5.2.11.1 Plants....................................................................................... 5-6 

5.2.11.2 Terrestrial Animals ................................................................. 5-6 


5.2.12 Aquatic Species...................................................................................... 5-6 

5.3 	Cultural Resources ............................................................................................... 5-6 


5.3.1 	 Range Management and Grazing Resources ........................................... 5-7 

5.3.2 	Land Use .................................................................................................. 5-7 

5.3.3 	Socioeconomics ....................................................................................... 5-7 

5.3.4 	Recreation ................................................................................................ 5-7 

5.3.5 	Visual Resources...................................................................................... 5-7 

5.3.6 	Noise ........................................................................................................ 5-7 

5.3.7 	Transportation .......................................................................................... 5-8 


6.0 	 Consultation and Coordination ........................................................................................ 6-1 

6.1 	Consultation ......................................................................................................... 6-1 

6.2 	 List of Preparers................................................................................................... 6-1 

6.3 	Coordination ........................................................................................................ 6-2 


7.0 	References........................................................................................................................ 7-1 


v 



List of Tables 


1-1 Phases I and II Surface Disturbance ................................................................................ 1-6 


2-1 Summary of Phases III/IV Well Utilization .................................................................. 2-10 

2-2 Estimated Surface Disturbance Area for EOR Phases III/IV ....................................... 2-13 


3-1 Ambient Air Quality Standards and Published Background Concentrations  
of Regulated Air Pollutants in Northeast Wyoming ........................................................ 3-2 


3-2 Interim and Final Effluent Limits for Howell LACT Discharges.................................... 3-7 

3-3 Phases III/IV Soil Units and Complexes ....................................................................... 3-10 

3-4 Areal Extent of Vegetation Communities and Landscape Units Within the  


Region and Phases III/IV Project Area.......................................................................... 3-12 

3-5 Raptor Nest Locations Documented In and Near Proposed Action ............................ 3-20 

3-6 Special Status Plant Species Summary .......................................................................... 3-23 

3-7 Special Status Animal Species Examined for the Salt Creek  


Phases III/IV Project ...................................................................................................... 3-25

3-8 Black-tailed Prairie Dog Colonies Located In and Near Phases III/IV Area ................ 3-32 

3-9 Previously Recorded Cultural Resources Sites in the Phases III/IV Project Area ........ 3-37 

3-10 Acres per AUM by Soil Series for the Phases III/IV Project Area................................ 3-38 

3-11 Average Acres per AUM by Soil Map Unit for Phases III/IV Project .......................... 3-41 


4-1 CO2 Symptoms and Regulatory Standards ...................................................................... 4-7 

4-2 Reclamation Seed Mix................................................................................................... 4-12

4-3 Phases III/IV Estimated Expenses and Taxes Generated .............................................. 4-29 

4-4 Phases III/IV Estimated Capital Expenditures............................................................... 4-29


vi 



List of Figures 


1-1 General Location – Salt Creek Oil Field ......................................................................... 1-2 

1-2 Salt Creek EOR Phase Boundaries .................................................................................. 1-3 


2-1 Phases III/IV Boundaries ................................................................................................. 2-2 

2-2 Oil Production Forecasts.................................................................................................. 2-3 

2-3 CO2 Containment Plan for Midwest ................................................................................ 2-5 

2-4 Phases III/IV Injection System ........................................................................................ 2-7 

2-5 Phases III/IV Production System..................................................................................... 2-8 

2-6 CO2 Seep Area for Phase I ............................................................................................ 2-18 


3-1 Raptor Nests................................................................................................................... 3-21 

3-2 Suitable Mountain Plover Habitat.................................................................................. 3-33 

3-3 Prairie Dog Colonies...................................................................................................... 3-34 

3-4 Cultural Resources Exclusion Zone Boundaries............................................................ 3-36 


vii 



List of Appendices 

Appendix A CO2 and H2S Air Dispersion Modeling Analysis 
Appendix B Noxious Weed Management Plan 
Appendix C CO2 Standards and Toxicity 
Appendix D Master Surface Use Plan 

viii 


