
Effectiveness of Wetland Creation 
in Abandoned Gravel Pits
What Was the Need?
The Minnesota Wetland Conservation Act requires mitiga-
tion activities when road construction impacts wetlands. 
One method of offsetting wetlands lost due to construc-
tion is to create new wetlands where they did not exist 
before. 

However, this practice can fail to adequately replace what 
was lost. Ponds and marshes, for example, are the easiest 
types of wetlands to create, but not the types usually im-
pacted by road construction. Those are saturated-ground 
wetlands such as sedge meadows, bogs, and forested or 
scrub wetlands, all of which have more plant diversity 
than do ponds and marshes. For this reason, under current 
wetland conservation rules, 1 acre of wetland creation 
yields only 0.75 acres of credit in the state’s wetland bank-
ing system.

Wetland restoration, the process of re-establishing former 
wetlands that have been drained due to construction or 
other human activity, is a preferred mitigation practice. Northeast Minnesota, however, 
retains more than 80 percent of its pre-European-settlement wetland acreage, so there 
are relatively few opportunities to restore former or degraded wetlands in the region. 

MnDOT wanted to investigate whether wetland creation in sites that had never been 
wetlands could produce results as good as those seen with wetland restoration. In par-
ticular, MnDOT wanted to see whether abandoned borrow areas—sites that had been 
excavated for road construction materials—could be adapted into high-quality wetlands 
with greater plant diversity and a mix of standing waters and saturated soils that could 
potentially qualify for full wetland conservation credit.

What Was Our Goal?
This project investigated whether soils from wetlands affected by road construction 
could be salvaged and used to create wetlands in the gravel pits that had provided the 
construction aggregate.

What Did We Do?
Researchers constructed and monitored 12 wetland mitigation sites along U.S. Trunk 
Highway 53 north of Virginia, Minnesota. They also continued monitoring two sites con-
structed as part of project 2010-11, “Wetland Mitigation in Abandoned Gravel Pits.” The 
sites totaled 84.49 acres of wetland impacts, including seasonally flooded basin, fresh 
meadow, shallow marsh, shrub swamp, wooded swamp and bog.

Researchers used two methods to conduct plant surveys on the mitigation sites. In 2011 
and 2012, researchers used the Minnesota Department of Natural Resources’ relevé 
method to calculate total plant cover, total species richness and invasive species cover. 
In 2013 and 2014, researchers adopted a new survey method using parameters from 
the Minnesota Pollution Control Agency’s Floristic Quality Assessment. This method 
calculates a numerical index based on the number of species on the site and the average 
Coefficient of Conservatism, a rating of each species’ tolerance of disturbance.  
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Researchers also compared the plant species successfully established on the mitigation 
sites with the seed mixes that had been applied to those sites to help guide future refine-
ment of seed mixes.

What Did We Learn?
The results of the wetland creation efforts monitored in this project were mixed. Most 
sites had good hydrology characteristics and met wetland criteria for their mixes of 
standing water and saturated soils. Many of the created wetlands were as good as or bet-
ter than restored wetlands in the state. Some sites, however, had high levels of invasive 
species that reduced their Floristic Quality Assessment rating and their potential as 
mitigation sites. 

The research suggested that, in general, earlier adaptive management of newly created 
wetland sites would improve wetland quality and the sites’ potential as mitigation loca-
tions. All sites would benefit from invasive species control. Planting trees on some of 
the drier areas of some sites could improve wetland quality. Some sites would benefit 
from reducing and stabilizing the water levels to minimize the amount of standing water, 
although this can be difficult because water inlets and outlets are not always clearly 
defined.

Several sites were located within power line corridors, which are not permitted on land 
being considered for wetland mitigation credits. Preconstruction planning could help to 
avoid future creation of wetlands on sites that are not eligible for mitigation credits.

What’s Next?
This project suggests that high-quality wetland creation is possible. However, the activi-
ties necessary to achieve success in wetland creation—such as invasive species control, 
tree planting and control of site hydrology—may not be practical to incorporate into 
agency practices that focus on construction. Moreover, plant communities can take 
years to fully establish themselves, and current site conditions may not be maintained in 
the future.

Since this project was undertaken, MnDOT has begun purchasing credits from an estab-
lished wetland bank to offset wetland impacts. As a result, no further monitoring of the 
sites that were part of this project is planned. However, the Wetland Conservation Act 
does require any unique on-site wetland features or functions that are lost due to con-
struction to be replaced on-site. This research may help to guide how MnDOT addresses 
those situations in the future.
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The wetland sites created and monitored for this project had mixed results. 
Roughly half of the sites are in good condition, but others have high levels of 
invasive species, and some could benefit from water level stabilization. 

“We thought that 
wetland creation shouldn’t 
be dismissed out of hand 
and wanted to investigate 
whether it could produce 
results as good as those 
with wetland restoration.”

—Sarma Straumanis,
MnDOT Statewide 
Wetland Program 
Coordinator

“Early adaptive 
management on sites to 
regulate water levels and 
control invasive species is 
important for successful 
wetland creation.”

—Kurt Johnson,
Research Fellow, 
University of Minnesota 
Duluth Natural Resources 
Research Institute

http://www.mndot.gov/research
http://mndot.gov/research/TS/2016/201611.pdf

