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 Wetlands are characterized by: 
• Water – inundation/saturation by surface or 

groundwater during the growing season 
• Hydric soils – developed under anaerobic 

conditions 
• Hydrophytes – plants adapted for wet 

conditions 

What is a wetland? 

Presenter
Presentation Notes
Inundation/saturation is key element – creates anaerobic conditions in the soil
Only certain plants can tolerate anaerobic conditions – specially adapted
In the absence of anaerobic conditions, non-wetlands plants can dominate – wetland plant community is lost



Wetlands/Shallow Lakes 

Lakes 

Wetlands vs. Lakes 
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Presentation Notes
Lakes – include deeper areas where light doesn’t penetrate sufficiently to allow plant growth

Wetlands – shallow (less than 7 ft. deep, usually less); light penetrates to the bottom, allowing plant growth throughout – mostly emergent plants (having at least a portion of the plant at or above the surface of the water)

Shallow lakes – less than 15 feet deep, still allows light penetration and aquatic plant growth throughout



Different Types of Wetlands: 

Presenter
Presentation Notes
Minnesota supports many types of wetlands reflecting distinct combinations hydrology, soils and plants
Wetland type relates to the functions provided (water storage, pollutant removal, habitat, etc.)




Black ash wetland in Itasca County (Lenhart, et al. 2012)  

Hydrology drives plant community: 
 - Depth 
 - Duration 
 - Timing 
 - Frequency 
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Presentation Notes
Hydrology is a major factor in determining the wetland plant community, although other factors such as soils, disturbance (e.g., fire), and nutrient levels also play a role
 



“Typical” Wetland Hydrographs 
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Presentation Notes
Different wetland types display fairly characteristic annual hydrology patterns



From: Galatowitsch and van der Valk, 1994 
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Presentation Notes
Some wetland types also have long-term, cyclical patterns expressed over many years – prairie potholes
This long-term cycling is important for maintaining wetland productivity and plant communities



Low High Groundwater Input 

Ephemeral basin 

Calcareous Fen 

Wetland – Groundwater Interaction 
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Presentation Notes
Wetlands have varying degrees of connection to the groundwater
Calcareous fens depend on constant groundwater discharge
Ephemeral wetland hydrology is entirely based on snow-melt and precipitation
 



Illustration by James Almendinger 
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Presentation Notes
Some types of calcareous fens have connection to deep, regional aquifers



Presenter
Presentation Notes
Many wetlands represent topographic situations where the unconfined groundwater table is at the ground surface
Some wetlands are connected to the surficial (unconfined) water table at some times, but may be disconnected at others
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Why it’s important: groundwater is connected to 
surface water 
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Presentation Notes
Real-life example of case where wetland is connected to the groundwater table and was affected by water appropriation.

Determining wetland connectivity to groundwater is an important aspect of evaluating appropriation permit applications




 Achieve no net loss in the quantity, quality, and 
biological diversity of Minnesota's existing wetlands; 

 Wetlands must not be drained or filled, wholly or 
partially, unless replaced by restoring or creating 
wetland areas of at least equal public value under a 
replacement plan 

 "Impact" means a loss in the quantity, quality, or 
biological diversity of a wetland caused by draining or 
filling of wetlands, wholly or partially  

Current statutes and rules: 

Defining “Negative Impact” for Wetlands 
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Presentation Notes
At what point do groundwater appropriations result in a negative impact to wetlands?
Text is from  Minnesota Wetland Conservation Act statute (103A.201) and rule (8420.0111)





Defining “Negative Impact” for Wetlands 

 103G.223  Calcareous Fens 
Calcareous fens, as identified by the commissioner 

by written order published in the State Register, 
may not be filled, drained, or otherwise 
degraded, wholly or partially, by any activity, 
unless the commissioner, under an approved 
management plan, decides some alteration is 
necessary. 
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Presentation Notes
Calcareous fens are a rare wetland type given a stricter standard of protection



Loss of wetland area or 
change in hydrology 
sufficient to alter the 
characteristic, long-term 
wetland plant 
community 

Negative impact =  
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Presentation Notes
Working assumption for this study; Minnesota Board of Water and Soil Resources (responsible for administering the Wetland Conservation 
Act) concurs.
Wetlands that undergo long-term, dynamic cycles must be allowed to continue to cycle appropriately



Adapted from Wheeler et al., 2004 

Ground surface 

Target hydrographs: 

Possible Approach for Determining 
Thresholds 
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Presentation Notes
Good – Range of water levels under “normal” conditions; occurs in most years
Fair – Water levels low enough to create stress for wetland plant community; may occur infrequently under natural conditions
Bad – Water levels low enough to eliminate or alter the wetland plant community; may occur under natural conditions, but very rarely



 Long term dynamics 
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Presentation Notes
Percent exceedance data are useful for showing long-term variability in water levels
These exceedance curves are from a variety of lakes around Minnesota – illustrate different patterns of water level variability
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Presentation Notes
Similar patterns can be observed for wetlands
     Curve A:  wetland with variable water levels
     Curve B:  wetland with relatively constant water levels

These examples are exaggerated for illustration purposes
Long-term data sets for wetlands, especially all of the various types of wetlands, are not as readily available as for lakes
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Presentation Notes
To develop target hydrographs, taking into account long-tem variability:
     Select the middle 50% (or some figure) of the percent exceedance distribution – corresponds to “normal frequent” conditions
     Relate that segment to elevation data on the Y axis – gives a range of “normal, frequent, safe” water levels

     Do similar analysis for less frequent ranges on the exceedance curves to identify infrequent and rare water level ranges likely to create stress on the wetland plant community

For Curve A, representing wetlands that exhibit high variability in water levels, the identified water level ranges are fairly broad 
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Presenter
Presentation Notes
For Curve B, representing wetlands with fairly constant water levels, the identified water level ranges are narrow, suggesting less leeway in allowable appropriations







Note: Water levels are for illustration purposes only 
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Presentation Notes
Example of a target hydrograph for a wetland type with fairly broad water level ranges

Amount of allowable appropriation would be based on the “normal-safe” range, probably for the most critical part of the growing season.
For example, if the “normal safe” range of water levels for a particular type of wetland in August is a 15 inch range, then the allowable appropriation would be designed to ensure that water levels do not drop more than some range within that 15 inches – all? half? – needs further discussion.  This would be the allowable appropriation regardless of the actual water level of the wetland at the time, except perhaps for severe drought situations.



Note: Water levels are for illustration purposes only 

Ground surface 

Wet meadows, sedge meadows, coniferous bogs, 
coniferous swamps, hardwood swamps, shrub-carrs, alder 
thickets  (peat/muck soils) 
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Presentation Notes
Example of a target hydrograph for wetlands having fairly narrow water level ranges.

Note that the normal-safe range for these wetland types may be smaller than what can be confidently modeled or predicted for a given appropriation permit.

Also, allowable appropriations may need to be more conservative for wetland types that are characterized by water levels that typically do not extend above ground level.  They are already closer to conditions that lead to a loss of wetland plant communities (water table more than 12 inches below the surface).
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Presentation Notes
Corps has established desired hydrologic regimes for mitigation wetlands – useful for our discussion



Issues for further discussion 

 “Pre-disturbed” wetlands 
  Operational issues 

• Data needs 
• Modeling capabilities – precision 
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Presentation Notes
“Pre-disturbed” wetlands:  Many wetlands already have altered hydrology and plant communities; how should we account for this in establishing appropriation limits

Operational issues:
     Questions about the availability of wetland hydrology data, especially long-term data sets for various wetland types
     Questions about whether drawdown effects of a given permit application can be modeled or predicted with sufficient precision to apply the target hydrograph concept
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