
Table of Contents  Page 
ES Executive Summary – 9 pages  ES-1 
  Vermillion River Watershed Location and History ES-1 
  Watershed Management Purposes ES-3 
  Watershed Management Plan Term Definitions ES-3 
  Watershed Issues ES-5 
  Watershed Goals ES-5 
  Watershed Standards and Rules ES-6 
  Plan Organization ES-9 
1 Existing and Future Environment – 34 pages  1-1 
  1.0  Introduction 1-1 
  1.1  Physical Environment 1-1 
  1.2  Biological Environment 1-14 
  1.3  Human Environment 1-19 
2 Water Resources (or Hydrologic Systems) – 66 pages  2-1 
  2.0  Introduction 2-1 
  2.1  Climate 2-1 
  2.2  Surface Water Resources 2-3 
  2.3  Groundwater Resources 2-49 
3 Issues Identification – 9 pages  3-1 
  3.0  Introduction 3-1 
  3.1  Issues 3-1 
4 Goals, Policies, Objectives and Actions – 31 pages  4-1 
  4.0  Introduction 4-1 
  4.1  Surface Water Quality 4-2 
  4.2  Surface Water Quantity 4-6 
  4.3  Groundwater 4-9 
  4.4  Wetlands and Habitat 4-14 



Table of Contents  (continued)  Page 
  4.5  Floodplains 4-17 
  4.6  Land Use Management 4-19 
  4.7  Open Space and Recreational Uses 4-22 
  4.8  Education 4-25 
5 VRWJPO Governance and Administrative Authority – 11 pages  5-1 
  5.0  Introduction 5-1 
  5.1  Structure of VRWJPO 5-1 
  5.2  Regulatory Controls 5-2 
  5.3  VRWJPO’s Financial Mechanisms 5-4 
6 VRWJPO Plan, Review, Adoption, Update and Revision – 5 pages  6-1 
  6.1  VRWJPO Plan Review, Approval and Adoption 6-1 
  6.2  Plan Update 6-2 
  6.3  Plan Revisions/Amendments 6-3 
7 Local Water Management Plans – 5 pages  7-1 
  7.1  VRWJPO Plan and Its Relationship to Local Water Management Plans 7-1 
  7.2  Requirements for Local Water Management Plans 7-3 
  7.3  VRWJPO Review of Local Water Management Plans 7-4 
8 Implementation Program – 33 pages  8-1 
  8.1 VRWJPO Cost Sharing Policy 

8.2  Impact of Implementation Program on Residents and Local Governments 
8-29 
8-31 
 

 Appendices A-G 
 



 

List of Figures                  Page

 ES.1 Watershed Standards Continuum ....................................................................................... ES-7 
ES.2 VRWJPO Process of Rule Implementation ............................................................................ ES-8 
1.1 7 County Metro Area ..........................................................................................................1-2 

 1.2 Vermillion River Watershed ................................................................................................ 1-3 
 1.3 Surficial Geology ................................................................................................................1-5 
 1.4 Bedrock Geology ................................................................................................................1-7 
 1.5 Depth to Bedrock ...............................................................................................................1-8 
 1.6 Geological Formations .......................................................................................................1-9 
 1.7 Hydrological Soils Groups ..................................................................................................1-10
 1.8 High Infiltration Soils .........................................................................................................1-11
 1.9 Hydric Soils........................................................................................................................1-12
 1.10 Highly Erodible Soils ..........................................................................................................1-13
 1.11 Pre-settlement Vegetation .................................................................................................1-15
 1.12 Sensitive and Natural Areas................................................................................................1-16
 1.13 Designated Trout Waters....................................................................................................1-18
 1.14 2000 Land Use...................................................................................................................1-21
 1.15 Planned Land Use...............................................................................................................1-23
 1.16 Irrigation............................................................................................................................1-24
 1.17 Well Inventory ....................................................................................................................1-25
 1.18 Recreational Facilities.........................................................................................................1-26
 1.19 Aggregate..........................................................................................................................1-28
 1.20 Mining and Wastewater Treatment .....................................................................................1-29
 1.21 Environmental Hazards ......................................................................................................1-31
 1.22 Feedlots.............................................................................................................................1-34



List of Figures (continued)              Page 

 2.1 Topography and Drainage..................................................................................................2-4 
 2.2 DNR Protected Waters Index...............................................................................................2-6 
 2.3 Wetlands............................................................................................................................2-7 
 2.4 100-Year Floodplain ..........................................................................................................2-8 
 2.5 Water Flow Monitoring Stations ..........................................................................................2-12
 2.6 Volume Comparison...........................................................................................................2-15
 2.7 Annual Precipitation...........................................................................................................2-16
 2.8 Stormwater Management Strategies ...................................................................................2-18
 2.9 Annual Mean Flow and Range – Empire Gauge....................................................................2-20
 2.10 Historical Volume Analysis – Empire Gauge ........................................................................2-21
 2.11 Flow/Bank-Full Flow at Empire Gauge ................................................................................2-22
 2.12 Development on High Infiltration Soils ...............................................................................2-26
 2.13 Water Quality Monitoring Stations ......................................................................................2-28
 2.14 Mean Flow Data – VRWJPO.................................................................................................. 2-30

2.14_1 Impaired Waters.............................................................................................................2-32
 2.15 Geometric Mean Fecal Coliform Bacteria Levels ..................................................................2-34
 2.16 Geometric Mean Fecal Coliform Bacteria Levels – Low Flow/Runoff Events ..........................2-35
 2.17 Average Total Phosphorus Concentrations – VRWJPO..........................................................2-36
 2.18 Average Total Phosphorus Concentrations – Low Flow/Runoff Events .................................2-37
 2.19 Average Nitrate Concentrations – VRWJPO & MCES Sites .....................................................2-38
 2.20 Average Nitrate Concentrations - Low Flow/Runoff Events .................................................2-38
 2.21 Average Turbidity – VRWJPO & MCES Sites ..........................................................................2-39
 2.22 Average Turbidity – Low Flow/Runoff Events ......................................................................2-39
 2.23 Average Total Suspended Solids – VRWJPO & MCES.............................................................2-40
 2.24 Average Total Suspended Solids - Low Flow/Runoff Events ................................................2-40
 2.25 Aquifers.............................................................................................................................2-50
 2.26 Quaternary Hydrology ........................................................................................................2-52



List of Figures (continued)              Page 

 2.27 HANS Monitoring Wells ......................................................................................................2-56
 2.28 Changes in Water Table vs River Between Vermillion & Hastings.........................................2-57
 2.29 Static Water Levels – Ground Water in Monitoring Wells Over Time .....................................2-58
 2.30 Monitoring Well Nitrate Levels Over Time ...........................................................................2-59
 2.31 Geologic Formations ..........................................................................................................2-60
 2.32 DNR Water Appropriations Permit Locations .......................................................................2-61
 2.33 DNR Water Appropriations Permit Volumes ........................................................................2-62
 2.34 Groundwater Sensitivity .....................................................................................................2-63
 3.1 Vermillion River Watershed Conceptual Issues Model .........................................................3-2 

T5.1 VRWJPO Organizational Structure .......................................................................................5-2 
 

List of Tables 
 
 T-ES1 General Vermillion River Watershed Information................................................................. ES-1 
 T-ES2 Communities wholly or partly within the Watershed ........................................................... ES-2 
 T-ES3 Regional, State and Federal Agencies and Organizations Involved in Plan Development...... ES-2 
 T-ES4 Vermillion River Watershed Plan Term Definitions .............................................................. ES-3 
 T-ES5 Vermillion River Watershed Joint Powers Organization Goals .............................................. ES-5 
 T1.1 Local Government Unites in the Vermillion River Watershed ...............................................1-1 
 T1.2 Vermillion River Watershed Treatment Plant Information ....................................................1-30
 T2.1 1971-2000 Temperature Normals in the Vermillion River Watershed (°F) ...........................2-1 
 T2.2 1971-2000 Precipitation Normals in the Vermillion River Watershed (inches) .....................2-2 
 T2.3 Dakota County Rainfall Durations.......................................................................................2-2 
 T2.4 Physical Lakes Characteristics 2-5 
 T2.5 Highly Eroded Stream Bank Repairs 2-10 



 
 List of Tables  (continued)           Page 

 
T2.6 100 Year COE-HEC-1Discharge 2-13 

 T2.7 Predicted Existing vs. Future Conditions Vermillion River Flow Volumes with Varying Levels of  
Stormwater Management for 2, 5, and 100-Year Events .............................................................2-23 

 T2.8 Predicted Existing vs. Future Conditions Vermillion River Peak Flows with Varying Levels of 
Stormwater  Management for 2,5, and 100-Year Events .............................................................2-23 

 T2.9 Annual Mean Streamflow in the Vermillion River at USGS Blaine Avenue Gauge (cfs) .........2-27 
 T2.10 Annual Mean Streamflow in the Vermillion River at Highway 61 (cfs .................................2-27 
 T2.11 Provisional Mean Flow Data from the VRWJPO Monitoring Network (cfs)............................2-29 
 T2.12 Vermillion River Waterbodies included in the Final 2004 Impaired Waters List ..................2-31 

T2-13 Relative Load in Subwatershed and Overall Ranking of Sources ........................................2-34 
T2.14 Vermillion River Historical Water Quality, MCES Monitoring Data ......................................2-41 

 T2.15 Vermillion River Watershed Lakes Data Sources................................................................2-43 
 T2.16 Alimagnet Lake Water Quality Goals and status, 1981 Clean Lakes Study .........................2-45 
 T2.17 Water Quality Summary for Vermillion River Watershed Lakes...........................................2-45 
 T2.18 Empire WWTP Discharge Summary 1992-2002 (Range of Values and Exceedences)..........2-47 
 T2.19 GWMAP Dakota County Aquifers Sampled ........................................................................2-60 
 T2.20 MN Dept. of Ag Nitrate Clinic Summary for Dakota County...............................................2-64 
 T5.1 Regulatory Framework ..................................................................................................... 5-7 
 T5.2 Local Regulatory Controls ................................................................................................ 5-10 
 T7.1 VRWJPO cities and Townships, WMOs, and Required Dates of Local Plan...........................7-2 
 T8.1 Implementation Program..................................................................................................8-3 

T8.2 Implementation Program Summarized by Year .................................................................8.25 
 T8.3 Approximate Annual Tax Per Resident .............................................................................8-33 




