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Native Prairie Reconstruction 
Wetland Restoration 
 

Raingardens and Biofiltration Areas 
 

Shorelines & slope stabilization 
 

Woodland & Forest Rehabilitation 





Understand the project goals 
 
Review site background information 

 
Familiar with terms of agreement and/or 

conservation easement 
 
 



Example table from conservation plan 



Example  
conservation  
plan map 



Compatible Use Authorizations 
 
 

Grazing plan 
on file 



Project Goals: 
 
•stabilize soil by establishing deep 
rooted perennial plants 
 

•restore wetlands to shallow marsh 
communities 
 

•establish at least 80% native cover 
  
 
 



Review air photos 
Review previous monitoring reports 

 
Notify Landowner of site visit 
Prepare equipment 
 



FSA 2010 
1:3000 



FSA 2010 
1:1000 



 
World Imagery Maps 
1:1000 



 

Imagery available through MnGEO WMS Server 
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Preparation 
As-Built 

Drawings 
Plan View 



Preparation 
As-Built 

Drawings 
Detail Sheet 
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Embankment 
Rodent Activity 



Embankment 
Rodent Activity 

Flow Thru 
Embankment 

Burrow 
Entrances 



Embankment 
Rodent Activity 

Horizontal 
Rat Run 

Rat Run 
& Den 

Dens & 
Runs 



Embankment 
Woody Vegetation 

Shade, Poor 
Vegetative Cover 
Downstream Side 

Tree Roots 
Weaken 

Embankment 

Rutting 
Woody Veg. Encroachment 



Embankment 
Woody Vegetation 

Shades 
Embankment 

Contributes 
To Rutting 

Rodent 
Cover 

Material to Plug 
Structures 



Embankment 
Woody Vegetation 

Early Stage Cottonwood Growth 
Should be Removed 



Embankment 
Woody Vegetation 



Embankment 
Woody Vegetation 

Monitoring and 
Assessment 

Station  



Embankment 
Embankment Seepage 

 Construction Practices to Prevent Seepage  



Embankment 
Embankment Seepage 

 Inadequate Construction Practices 



Embankment 
Embankment Seepage 

Downstream Embankment Toe Seepage Downstream Point Source Seepage 



Embankment 
Wave Action 

Embankment Erosion 
Long Fetch 

Unstable Soils 
Steep Slopes 
High Water 



Embankment 
Wave Action 

Embankment Erosion 
Stabilized Erosion 

Flatter Slopes 
High Water 

Vegetation Establishing 
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Outlets 
Vegetative 



Outlets 
Vegetative 

Well Vegetated Spillway 



Outlets 
Mechanical 

Shallow Drop 

Steep Drop 

Steel Sheet Pile Weir 
Structures 

CONCERNS: 
Vertical Alignment? 

Horizontal Alignment? 
Riprap Displacement? 

End Erosion? 



Outlets 
Mechanical 

Cable Concrete 

CONCERNS: 
Displaced Sections? 

Erosion Under the Blocks? 
Erosion Above Blocks? 



Outlets 
Mechanical 

Trash 
Skimmers 

Unrestricted 
Flows 

Adequate Grate 
Low Fence - Restriction 



Outlets 
Mechanical 



Outlets 
Plugging 

Beaver Plugged Outlet Channel Outlet Channel Growth 
Flow Restriction 



Outlets 
Plugging 

Beaver Activity: 
Ideal Site 
Good Source of Material 
Easy Control Section to Plug 
Plug Removed, Material Placed Upstream 



Outlets 
Plugging 

Principle Spillway 
Blockage 

Result! 

48-Inch 
Riser 



Outlets 
Plugging 

Home Made Grate 
Small Openings 
Easily Plugged 

Trash Skimmer 
Cattail Inside & Around 

Flow Restriction? 

Properly Functioning 
Control Structure 



Outlets 
Leaking 

Recent Installation? 
Older Installation? 

Failure! 
Critical! 

Concrete Weir Wall 
Improperly Sealed 



Outlets 
Piping 

1 

3 

4 

2 

3 

Length/Depth 

Top Could Lead 
to the Bottom 

Examples of 
Possible Piping 



Outlets 
Corrosion 

Reasons: 
Acidic Soils 
Pipe Age 
Use 
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Stream Barbs/Jetties 

Check Opposite Shoreline 
For Erosion 







Bio Rolls/Logs 
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 Sliding/sloughing 
 Settlement 
 Vehicle traffic 

 





2 
1a 

1b 



 

Embankment Basin 1a: 
1-2 inch diameter willows established 
at toe of embankment, entire length 



Water flowing 
through muskrat 
tunnel 



2 
1a 

1b 



Embankment 
Basin 2 

Spillway Basin 2 



Outlet Basin 2 





 





Bounce 

Drift Lines 



Gages on 
site? 

Measure level 
from fixed 
structure 





Groups 
 

Native 

Non-native 
• Invasive 
• Introduced 

Graminoid 
• Grass 
• Sedge 
• Rush 

Forb 

Woody 

Bryophyte 

Annual 

Biennial 

Perennial 

Warm-season 

Cool-season 



70 

Common 
Vegetative 

Establishment 
Concerns 

•Lack of forbs  
•Sparse vegetation  
•Woody plant establishment 
•Problem weeds 

Lack of 
forbs 



71 

Sparse 
Vegetation 



72 

Control Overview Woody Plant 
Establishment 



73 

Control Overview 

Problem Weeds : 
Invasives 



74 

Problem Weeds: Noxious 

CONTROL 

ERADICATE 

Spotted 
Knapweed 

Japanese 
Hops 









 

Native buffer 
planting 

evaluation 



Tree planting 

Tree removal 



Poor 
establishment 
or adequate? 

Progressing as 
planned? 



 



Boundary 
Posts 



Crop 
Encroachment 



Haying / 
Encroachment 



Overspray kills 
native 

plantings 

Best easement 
edge  to crop 

edge ever! 



Shall not dump 
trash or store 

materials 



.. or vehicles or 
equipment! 



Unauthorized 
tree plantings 

Mowing and 
plantings... 



Unauthorized  
field road 



Rustic, customary, and elevated 

Structures? 



Requirements and 
protocols vary by 
program 
 
Take good notes! 



Screen Shots of 
Smart Phone 

Apps 



Landscape Photos  
At least one representative photo per community type or 
installed practice 

LS Deep Marsh LS Wet Meadow LS Upland 



Management Concerns 

Incomplete 
seeding and 

mulching 

Woody 
vegetation 

establishment  in 
prairie 









Project Goals: 
 
•restore 3 shallow marsh – deep 
marsh basins 
•establish native perennial 
dominant upland prairie buffer 
 

Components 
• 3 embankments  
•3 pipe outlets/inlets 
 

Boundary Posts Required 
 
 



Renter to North 

Parking 

2 
1a 

1b 



2 



2 
1a 

1b 



Renter to North 

Parking 

2 
1a 

1b 





(In draft 
form) 
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