Northern Great Plains Research Lab
Watershed Work Update

* Region Characteristics
* Region Issues

* Previous EPA/UND Sponsored Research
Landscape Watershed Assessment

Use Interferometric Synthetic Aperture, Optical and Field
Data to Characterize Agricultural Wetland Basins to
Support Field Assessment/Restoration in the Prairie
Pothole Region



Prairie Pothole Region
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HLR 8: semiarid plains with impermeable soil and bedrock;
primary hydrologic flow path is overland flow (Wolock et al. 2004)



Aerial View




Field Assessment Difficulties
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North Dakota Our Area of Interest
Located within one USGS watershed

Minot

Premise: To perform watershed
assessments, we need to Yo TN R
delineate and characterize |

watersheds relevant to field
applications




Watershed Characterization

Task acquisition of 1 m vertical resolution digital terrain
model data (IFSAR, 5 x 5 m pixel size) for nearly 2 MM acres
of central ND

GIS — Process in ArcGIS using Arc Hydro

Map multiple small catchment basins, flow direction, flow
accumulation, drainage lines

Delineate major sub-watersheds for the 2 MM acre-AOI
based on pour points into major river basins

Map catchment basin potential volume and surface area
Make available on the web in Google Earth
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Drainage Lines for one Watershed Draining into the Sheyenne




Catchment Basin Potential Volume (ft3)
Classified from lowest (red) to highest (blue)
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Data application assists with restoration design

Contributing
area = 2.1 acres




Dave Archer, Marty Schmer

NGPRL Watershed Research

e Currently running EPIC model to simulate
environmental and economic impacts
associated with bioenergy production

* Which crop is most suitable?

 How profitable?

* How sustainable?

* Need to link field scale data to watersheds



Dave Archer NGPRL Modeling

Biomass Transportation Cost ($/ton)
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Figure 2. Biomass transportation costs from Stevens and Pope county
Minnesota crop fields to the UMM gasification plant.



Dave Archer, Marty Schmer
NGPRL Modeling and Field Studies

The EPIC model was used to simulate crop yields and environmental impacts for
each of 186 SSURGO soil map units within Stevens and Pope Counties.
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Figure 5. Estimated biomass supply and change in annual water erosion
and soil organic carbon within Stevens and Pope counties, Minnesota,
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NEON Site on Historically Grazed Pasture
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NGPRL Long-Term Research

e Currently running EC systems and developing
models to determine factors driving
production for alfalfa crop and a native
perennial grassland

* Currently collecting belowground gas well
data in conjunction with physicochemical
variables to determine factors driving
microbial gas production under variable
environmental conditions.
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Net Ecosystem Production (mg CO, m2 s1)
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