
 

 
DeSoto and Boyer Chute National Wildlife Refuges / Comprehensive Conservation Plan 

i 

DeSoto and Boyer Chute 
National Wildlife Refuges 
 
Comprehensive Conservation Plan 
 
 
Table of Contents 
 
Executive Summary ................................................................................................................. 1 

Introduction ............................................................................................................................................. 1 
Background ............................................................................................................................................. 1 
Planning Process .................................................................................................................................... 2 
Refuge Goals .......................................................................................................................................... 3 

Goal 1: Habitat ................................................................................................................................. 3 
Goal 2: Wildlife ................................................................................................................................. 3 
Goal 3: People ................................................................................................................................. 3 

Planning Issues ...................................................................................................................................... 3 
Overview of Future Management ........................................................................................................... 4 

Chapter 1: Introduction ........................................................................................................... 1 
The Process and the Plan ................................................................................................................ 1 
The Refuges ..................................................................................................................................... 1 
Document Chapters ......................................................................................................................... 1 

Chapter 2: Refuge Planning Context ...................................................................................... 2 
Introduction ............................................................................................................................................. 2 
Refuge System Planning Guidance........................................................................................................ 2 

The U.S. Fish and Wildlife Service .................................................................................................. 2 
FWS Mission.............................................................................................................................. 2 

The National Wildlife Refuge System .............................................................................................. 3 
NWRS Mission........................................................................................................................... 3 
NWRS Goals ............................................................................................................................. 3 
NWRS Guiding Principles .......................................................................................................... 4 

Legal and Policy Compliance ........................................................................................................... 5 
Wilderness Review .................................................................................................................... 5 

Refuge Management Guidance.............................................................................................................. 6 
Brief History of Refuge Establishment and Land Acquisition........................................................... 6 

DeSoto National Wildlife Refuge ............................................................................................... 6 
Boyer Chute National Wildlife Refuge ....................................................................................... 7 

Refuge Purposes ........................................................................................................................... 12 
Refuge Vision Statement ............................................................................................................... 13 

Relationship to Other Conservation Initiatives ..................................................................................... 13 
Migratory Bird Conservation Initiatives .......................................................................................... 14 

North American Waterfowl Management Plan (1986) ............................................................. 14 
North American Landbird Conservation Plan (Partners in Flight 2004) .................................. 17 
U.S. Shorebird Conservation Plan (2001) ............................................................................... 19 
North American Waterbird Conservation Plan (2002) ............................................................. 20 

Strategic Habitat Conservation ...................................................................................................... 20 
Eastern Tallgrass Prairie and Big Rivers Landscape Conservation Cooperative.......................... 22 
Climate Change Planning .............................................................................................................. 23 

U.S. Fish and Wildlife Service ................................................................................................. 23 
Iowa ......................................................................................................................................... 24 



 

 
DeSoto and Boyer Chute National Wildlife Refuges / Comprehensive Conservation Plan 
ii 

Nebraska ................................................................................................................................. 25 
State Wildlife Action Plans ............................................................................................................. 25 

Iowa ......................................................................................................................................... 25 
Nebraska ................................................................................................................................. 26 

Region 3 Fish and Wildlife Conservation Priorities ........................................................................ 27 
Conservation Lands in the Vicinity of the Refuges ........................................................................ 28 

The Refuge Planning Process .............................................................................................................. 31 
Purpose of a Comprehensive Conservation Plan .......................................................................... 31 
The 2001 DeSoto CCP .................................................................................................................. 31 
Overview of the Planning Process ................................................................................................. 32 

Preplanning.............................................................................................................................. 33 
Scoping of Planning Issues ..................................................................................................... 33 
Alternatives Development ........................................................................................................ 34 
Preparation and Review of Environmental Assessment and Draft Plan ................................. 34 
Preparation and Review of the Final Plan ............................................................................... 35 
Implementation ........................................................................................................................ 35 

Step-Down Management Plans ..................................................................................................... 35 
Plan Review, Amendment, and Revision ....................................................................................... 35 
Planning Issues .............................................................................................................................. 36 

Habitat Management ............................................................................................................... 36 
DeSoto Lake ............................................................................................................................ 37 
Land Conservation .................................................................................................................. 39 
Wildlife ..................................................................................................................................... 40 
Refuge Administration ............................................................................................................. 41 
Visitor Services and Public Use............................................................................................... 42 
Infrastructure............................................................................................................................ 43 
Outreach, Support, and Partnerships ...................................................................................... 44 

Chapter 3: Refuge Environment and Current Management .................................................45 
Introduction ........................................................................................................................................... 45 
Geographic Setting ............................................................................................................................... 45 

Refuge Sketch and Local Context ................................................................................................. 45 
DeSoto National Wildlife Refuge ............................................................................................. 45 
Boyer Chute National Wildlife Refuge ..................................................................................... 49 
Other Units Administered: Conservation Easements .............................................................. 49 

Ecosystem Setting ......................................................................................................................... 51 
Ecoregional Context (Omernik/EPA) ....................................................................................... 51 
Missouri River Basin ................................................................................................................ 53 

Land Cover: Past and Present ....................................................................................................... 58 
Physical Environment ........................................................................................................................... 66 

Topography and Geology .............................................................................................................. 66 
Climate ........................................................................................................................................... 68 

Predicted Climate Change ....................................................................................................... 71 
Soils................................................................................................................................................ 74 
Water Resources ........................................................................................................................... 78 

Refuge Hydrology .................................................................................................................... 78 
Water Rights ............................................................................................................................ 81 
Water Contamination ............................................................................................................... 82 
Missouri River System ............................................................................................................. 82 
Current Management ............................................................................................................... 84 

Air Quality ....................................................................................................................................... 84 
Criteria Air Pollutants ............................................................................................................... 85 
Hazardous Air Pollutants ......................................................................................................... 85 
Current Management ............................................................................................................... 85 

Habitat .................................................................................................................................................. 86 
Missouri River Channel .................................................................................................................. 90 

Current Management ............................................................................................................... 91 



 

 
DeSoto and Boyer Chute National Wildlife Refuges / Comprehensive Conservation Plan 

iii 

Wetlands and Open Water ............................................................................................................. 91 
The National Wetlands Inventory ............................................................................................ 92 
Current Management ............................................................................................................... 96 

DeSoto Lake .................................................................................................................................. 99 
Current Management ............................................................................................................. 101 

Grasslands ................................................................................................................................... 101 
Current Management ............................................................................................................. 102 

Forests ......................................................................................................................................... 103 
Current Management ............................................................................................................. 104 

Sandbar Habitat ........................................................................................................................... 105 
Current Management ............................................................................................................. 105 

Agriculture and Cooperative Farming .......................................................................................... 105 
Current Management ............................................................................................................. 106 

Special Management Areas ......................................................................................................... 106 
Invasive Plant Species ................................................................................................................. 107 

Current Management ............................................................................................................. 108 
Wildlife ................................................................................................................................................ 108 

Birds ............................................................................................................................................. 110 
Current Management ............................................................................................................. 111 

Mammals ...................................................................................................................................... 113 
Current Management ............................................................................................................. 113 

Fish and Other Aquatic Species .................................................................................................. 113 
Current Management ............................................................................................................. 114 

Reptiles and Amphibians ............................................................................................................. 115 
Current Management ............................................................................................................. 115 

Threatened and Endangered Species ......................................................................................... 116 
Current Management ............................................................................................................. 117 

Invasive Animal Species .............................................................................................................. 119 
Current Management ............................................................................................................. 119 

People ................................................................................................................................................. 119 
Socioeconomic Setting................................................................................................................. 119 

Demographics and Housing .................................................................................................. 120 
Employment and Income ....................................................................................................... 121 
Education ............................................................................................................................... 121 
Economic Value of the Refuge to the Local and Regional Economy .................................... 121 

Visitor Services ............................................................................................................................ 123 
Public Access and Facilities .................................................................................................. 124 
Public Use .............................................................................................................................. 129 

Refuge Administration .................................................................................................................. 135 
Law Enforcement ................................................................................................................... 136 

Refuge Support ............................................................................................................................ 137 
Friends Group ........................................................................................................................ 137 
Volunteer Program ................................................................................................................ 137 
Partnerships........................................................................................................................... 138 
Private Lands Program (Partners for Fish and Wildlife) ........................................................ 139 

Historic and Cultural Resources .................................................................................................. 139 
Native American History and Early Settlement ..................................................................... 139 
Steamboat Bertrand History .................................................................................................. 141 
Cultural Resource Management ............................................................................................ 142 

Chapter 4: Management Direction and Implementation ..................................................... 143 
Introduction ......................................................................................................................................... 143 
Habitat (1) ........................................................................................................................................... 143 

Habitat Goal ................................................................................................................................. 143 
Objective 1.1: DeSoto Lake ................................................................................................... 143 
Objective 1.2: Seasonal Wetlands ........................................................................................ 147 
Objective 1.3: Grasslands ..................................................................................................... 149 



 

 
DeSoto and Boyer Chute National Wildlife Refuges / Comprehensive Conservation Plan 
iv 

Objective 1.4: Wooded Habitats (Bottomland Forest, Cottonwood Parkland, and Shrub/Scrub)
 ............................................................................................................................................... 150 
Objective 1.5: Agriculture ...................................................................................................... 150 
Objective 1.6: Land Acquisition ............................................................................................. 151 
Objective 1.7: Invasive Plant Species ................................................................................... 152 

Wildlife (2) ........................................................................................................................................... 152 
Wildlife Goal ................................................................................................................................. 152 

Objective 2.1: Waterfowl ........................................................................................................ 153 
Objective 2.2: Shorebirds ...................................................................................................... 153 
Objective 2.3: Secretive Marshbirds ...................................................................................... 154 
Objective 2.4: Grassland Birds .............................................................................................. 155 
Objective 2.5: Fish and Aquatic Species ............................................................................... 156 
Objective 2.6: Game Species ................................................................................................ 157 
Objective 2.7: Federally Threatened and Endangered Species ............................................ 157 

People (3) ........................................................................................................................................... 158 
People Goal ................................................................................................................................. 158 

Objective 3.1: Hunting ........................................................................................................... 161 
Objective 3.2: Fishing ............................................................................................................ 161 
Objective 3.3: Wildlife Observation and Photography ........................................................... 162 
Objective 3.4: Environmental Education ............................................................................... 163 
Objective 3.5: Interpretation .................................................................................................. 164 
Objective 3.6: Welcoming and Orientation ............................................................................ 165 
Objective 3.7: Outreach ......................................................................................................... 166 
Objective 3.8: Gathering ........................................................................................................ 168 
Objective 3.9: Steamboat Bertrand Museum Collection and Discovery Site ........................ 168 
Objective 3.10: Refuge Support ............................................................................................ 169 

Appendix A: Finding of No Significant Impact (FONSI)...................................................... 171 
Appendix B: Species Lists ................................................................................................... 172 

Introduction ......................................................................................................................................... 172 
Species Lists Legend ......................................................................................................................... 173 
Birds .................................................................................................................................................... 174 
Mammals ............................................................................................................................................ 180 
Reptiles and Amphibians .................................................................................................................... 182 
Fishes ................................................................................................................................................. 184 
Butterflies ............................................................................................................................................ 187 

Appendix C: Abbreviations and Glossary ........................................................................... 189 
Abbreviations ...................................................................................................................................... 189 

Appendix D: Legal and Policy Guidance ............................................................................. 201 
Appendix E: Literature Cited ................................................................................................ 214 
Appendix F: Appropriate Use Designations ........................................................................ 224 

Introduction ......................................................................................................................................... 224 
Appendix G: Compatibility Determinations......................................................................... 230 

Introduction ......................................................................................................................................... 230 
DeSoto National Wildlife Refuge ........................................................................................................ 232 
Boyer Chute National Wildlife Refuge ................................................................................................ 255 

Appendix H: List of Preparers and Contributors ................................................................ 280 
Preparers ............................................................................................................................................ 280 

DeSoto and Boyer Chute National Wildlife Refuges Staff ........................................................... 280 
U.S. Fish and Wildlife Service, Midwest Regional Office, Division of Conservation Planning .... 280 

Contributors ........................................................................................................................................ 280 
Appendix I: Communications List ....................................................................................... 282 
Appendix J: Research Conducted on the Refuges ............................................................. 288 

DeSoto National Wildlife Refuge ........................................................................................................ 288 
Boyer Chute National Wildlife Refuge ................................................................................................ 290 

Appendix K: Response to Comments on the EA and Draft CCP ....................................... 292 



 

 
DeSoto and Boyer Chute National Wildlife Refuges / Comprehensive Conservation Plan 

v 

Biological Management ................................................................................................................ 292 
Visitor Services ............................................................................................................................ 296 
Planning Process ......................................................................................................................... 299 
Planning Document Structure and Content ................................................................................. 300 

 
 
List of Figures 
 
Figure ES-1: Location of DeSoto and Boyer Chute Refuges ........................................................................ 1 
Figure 2-1: The Refuges and Adjacent Conservation Lands ........................................................................ 9 
Figure 2-2: 1997 Land Acquisition Priorities, Boyer Chute NWR ............................................................... 10 
Figure 2-3: Bird Conservation Regions (1) ................................................................................................. 16 
Figure 2-4: Bird Conservation Regions (2) ................................................................................................. 18 
Figure 2-5: The Strategic Habitat Conservation Framework ...................................................................... 21 
Figure 2-6: Landscape Conservation Cooperatives ................................................................................... 23 
Figure 2-7: Conservation Lands in the Area of the Refuges ....................................................................... 30 
Figure 3-1: Regional Location of the Refuges ............................................................................................ 46 
Figure 3-2: Refuge Management Units ....................................................................................................... 47 
Figure 3-3: Farm Service Agency Easements Administered by DeSoto NWR .......................................... 50 
Figure 3-4: Ecological Context, EPA Levels I, II, and III ............................................................................. 52 
Figure 3-5: Ecological Context, EPA Level IV............................................................................................. 53 
Figure 3-6: Lower Missouri River Floodplain .............................................................................................. 55 
Figure 3-7: The Missouri River Basin .......................................................................................................... 56 
Figure 3-8: Historic Land Cover (1894) ....................................................................................................... 61 
Figure 3-9: Potential Vegetation Based on Soils ........................................................................................ 63 
Figure 3-10: National Land Cover Data in the Area of the Refuges ........................................................... 65 
Figure 3-11: Extrapolated Flood Frequencies* ........................................................................................... 67 
Figure 3-12: Annual Precipitation in the Area of the Refuges (1925-2009) ................................................ 69 
Figure 3-13: Palmer Drought Severity Index (PDSI) for the Refuges ......................................................... 70 
Figure 3-14: Soil Types, DeSoto NWR ....................................................................................................... 75 
Figure 3-15: Soil Types, Boyer Chute NWR ............................................................................................... 76 
Figure 3-16: Soil Survey Drainage Classes ................................................................................................ 77 
Figure 3-17: Watershed and Hydrology of the Refuges ............................................................................. 79 
Figure 3-18: Groundwater Trends in the Area of the Refuges .................................................................... 81 
Figure 3-19: Missouri River Mean Daily Streamflow at Omaha, Nebraska (1928-2012)* .......................... 83 
Figure 3-20: Current Land Cover Quantities on DeSoto and Boyer Chute Refuges .................................. 86 
Figure 3-21: Current Land Cover, DeSoto NWR ........................................................................................ 88 
Figure 3-22: Current Land Cover, Boyer Chute NWR ................................................................................ 89 
Figure 3-23: Water Resources, DeSoto NWR ............................................................................................ 93 
Figure 3-24: Water Resources, Boyer Chute NWR .................................................................................... 94 
Figure 3-25: National Wetland Inventory .................................................................................................... 95 
Figure 3-26: DeSoto Lake Bathymetry (2006) .......................................................................................... 100 
Figure 3-27: Migratory Goose and Duck Trends at DeSoto NWR, 1967-2013 ........................................ 112 
Figure 3-28: Current Visitor Services, DeSoto NWR ................................................................................ 126 
Figure 3-29: Current Visitor Services, Boyer Chute NWR ........................................................................ 128 
Figure 3-30: Hunting Program, DeSoto NWR ........................................................................................... 130 
Figure 3-31: Hunting Program, Boyer Chute NWR ................................................................................... 131 
Figure 4-1: Projected Future Land Cover Quantities ................................................................................ 144 
Figure 4-2: Future Land Cover, DeSoto NWR .......................................................................................... 145 
Figure 4-3: Future Land Cover (Assuming Full Acquisition), Boyer Chute NWR ..................................... 146 
Figure 4-4: Future Visitor Services, DeSoto NWR .................................................................................... 159 
Figure 4-5: Future Visitor Services, Boyer Chute NWR ............................................................................ 160 
 
 



 

 
DeSoto and Boyer Chute National Wildlife Refuges / Comprehensive Conservation Plan 
vi 

List of Tables 
 
Table ES-1: Land Cover Change on the Refuges ........................................................................................ 4 
Table 2-1: Land Acquisition Summary by Fiscal Year, DeSoto NWR .......................................................... 7 
Table 2-2: Land Acquisition Summary by Fiscal Year, Boyer Chute NWR ................................................ 11 
Table 2-3: Iowa’s Species of Greatest Conservation Concern (Zohrer 2006) ............................................ 26 
Table 2-4: Future Land Cover Projected by the DeSoto 2001 CCP ........................................................... 32 
Table 3-1: Refuge Contributions to Climate Change Mitigation and Adaptation ........................................ 73 
Table 3-2: Refuge Hydrologic Unit Codes .................................................................................................. 78 
Table 3-3: Aquatic Habitat at Boyer Chute NWR ........................................................................................ 96 
Table 3-4: Habitat Condition-based Fire Management Guidelines ........................................................... 103 
Table 3-5: Potential Focal Species for Refuge Management ................................................................... 109 
Table 3-6: Refuges’ Potential Species of Concern, including Conservation Status ................................. 116 
Table 3-7: Population Change over Time in the Cities and Towns near the Refuges .............................. 120 
Table 3-8: Visitation at DeSoto and Boyer Chute Refuges ....................................................................... 124 
Table 3-9: Staffing on the Refuges ........................................................................................................... 136 
Table 3-10: Refuge Operations and Maintenance Budgets ...................................................................... 136 
Table 3-11: Volunteerism at the Refuges ................................................................................................. 137 
 
 
 




