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Program Goal

To the extent feasible and practicable, restore drained and altered wetland 
communities (hydrology and vegetation) to their original pre-manipulation condition.
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Program Goal

Develop self-sustaining projects 

8420.0522 Replacement Standards Subp. 5 – Ecological suitability and sustainability

C.  Replacement projects must be located and designed, to the maximum extent 
practicable, to be self-sustaining once performance standards have been achieved.
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Hydrologic Cycle Within Typical MN Pothole Wetland
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Subsurface (Groundwater) Hydrologic Relationships
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Varying Geomorphic Landscape 
Settings “Wetland Types” Within MN

Ground Water 
Supported Systems

Surface Water 
Supported Systems
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Ground Water 
Supported Systems

Surface Water 
Supported Systems

Why is it Important to 
Understand This?
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Because it influences how and to what 
extent wetlands are (were) drained
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And it influences strategies used 
to effectively restore them



Common Restoration Strategies
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Ø Tile Blocks

Ø Outletting Incoming Drainage Tile

Ø Rerouting Tile and Ditch Systems

Ø Removing, Relocating, and Installing Drainage Lift Stations

Ø Sediment/Vegetation Removal

Ø Ditch Blocks and Fills

Ø Earthen Embankments

Ø Wetland Outlets
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Overview of  Restoration/ 
Construction StrategiesTile Blocks
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Aerial Photo Signatures

Tile Maps

Tile Blocks
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On-Site 
Investigations

Tile Blocks
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Outletting Drain Tile
Overview of  Restoration/ 
Construction Strategies
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Outletting Drain Tile
Overview of  Restoration/ 
Construction Strategies

X
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Rerouting Drain Tile and Ditch 
Systems

Private Tile

Planned Tile 
Reroute Tile 

Main

Overview of  Restoration/ 
Construction Strategies
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Rerouting Drain Tile and Ditch 
Systems

Tile Re-
route
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Removing, Relocating, and Installing 
Drainage Lift Stations
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Sediment/Vegetation Removal
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Overview of  Restoration/ 
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Ditch Plugs
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Ditch Plugs
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Blocking (Plugging) and Filling Ditches 
(Combined)

Drainage Ditch

Flow

Ditch Plugs

Ditch Fills

Overview of  Restoration/ 
Construction Strategies

Borrow Source?
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Earthen Embankments

Ø Purpose - Are They Really Needed?

Overview of  Restoration/ 
Construction Strategies
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Ø Purpose - Are They Really Needed?

Ø Can Help With:

• Providing Suitable Access

• Restoring Site Hydrology

• Managing Wetland Outlet

• Stabilizing Site Hydrology

• Prevent Offsite Impacts

• Providing Storage/Rate Control

Overview of  Restoration/ 
Construction Strategies

Earthen Embankments
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Ø Top Issues/Concerns

• Used to Enhance Restoration 
Outcomes?

• Difficult to Keep Maintained

Overview of  Restoration/ 
Construction StrategiesEarthen Embankments
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Earthen Embankments

Access

Downstream Neighbor
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Earthen Embankments

Tile Block

No Embankment

Tile Block

Overview of  Restoration/ 
Construction Strategies
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Earthen Embankments

1

Vs2   ≥ Vs1 2

Embankment

Embankment

Access

Tile Block

Tile Block
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Road Berm?
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Earthen Embankments

X
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Historic Runout 
Location/Elevation
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Historic Runout 
Location/Elevation X
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Earthen Embankments

X
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Design Considerations for all Earthen 
Plugs and Embankments

Overview of  Restoration/ 
Construction Strategies



MN Board of Water and Soil Resources | www.bwsr.state.mn.us

Overview of  Restoration/ 
Construction Strategies

Design Considerations for all Earthen 
Plugs and Embankments



MN Board of Water and Soil Resources | www.bwsr.state.mn.us

Overview of  Restoration/ 
Construction Strategies

Wetland
Ditch

Design Considerations for all Earthen 
Plugs and Embankments
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Geotechnical Investigations
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-Dozer
-Loaded Scraper
-Sheepsfoot

10-20 psi (lb/in2)

100 psi (lb/in2)

200 psi (lb/in2)
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Design Considerations for all Earthen 
Plugs and Embankments
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Ø Top Issues/Concerns

• Used to Enhance Restoration 
Outcomes?

• Difficult to Keep Maintained
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Ø Purpose - Are They Really Needed?

Ø Can Help With:

• Restoring Site Hydrology

• Stabilizing Hydrology Levels / 
Preventing Offsite Impacts

• Safely Passing Wetland Discharges 
into D/S Conveyance Systems

• Providing Necessary Storage/Rate 
Controls

• Managing Wetland Hydrology 
(Drawdown)

Overview of  Restoration/ 
Construction StrategiesWetland Outlets



Wetland Outlets
Overview of  Restoration/ 
Construction Strategies

Use appropriate, sound, and sustainable materials and strategies
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Wetland Outlets
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MN Board of Water and Soil Resources
Wetland Restoration Programs/Guide
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Restoration Guide Website:
Located at: bwsr.state.mn.us/restoration/index.html
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Questions?
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