Fine-scale Analysis of the Energy-Land-Water Nexus:
Nitrate Leaching Implications of Biomass Co-Firing in the Midwestern U.S.
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Impact

Scientists confront a critical question of scale for their analysis of linkages
between energy, water and land systems. Studies exploring this nexus
within a single watershed or an individual power plant can accurately
capture local processes. However, when interventions are extrapolated to
a regional scale, critical multisector dynamics are missed. We find that
forty-six percent of the coal-fired plants in the upper-MISO region stop
generating electricity instead of co-firing biomass at the 15% level.
Ignoring these interactions leads to overestimation of the demand for
biomass. On the other hand, region-wide analysis of this nexus grossly
underestimates the impact on water quality in key hotspots of the MISO
region.

Approach

This study applies a novel, gridded energy-land-water modeling system to
analyze the local environmental impacts of corn residue co-firing of coal

power plants across the upper MISO region.
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