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Biomass Energy Crops and
the Environment

» Consider two sources of biomass:
—Corn stover
— Switchgrass

* Conventional wisdom

—Reliance on stover increases
environmental damage

— Reliance on switchgrass will lower it
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Investigate effects of these
crops on water quality

* Three very stylized scenarios

+ Single watershed in lowa

* Much is unknown about how these
crops would actually be grown and
harvested

* Thus, findings reported here should be
considered suggestive and preliminary
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Maquoketa River Watershed

» Major contributor of sediments and
nutrients to Mississippi River

* Dominant land uses
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Model/Data

SWAT- Soil and Water Assessment Tool

— Predicts effect of land management
practices on hydrology and water quality

— Watershed based
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Model/Data
Key Data

— U.S. Geological Survey, lowa Geological
Survey Bureau: Flow, water quality data,

— National Resource Inventory: land use,
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Scenarios

* Meant to illustrate extremes
* Three land use scenarios

— Switchgrass: convert all potential
cropland to switchgrass
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Scenarios

» Compare each to Baseline
— Baseline is current land use

— Compare streamflow, sediment, nitrate,
total N, and total P
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1. Switchgrass

« All potential cropland
becomes switchgrass,
includes current CRP

* No tillage of soil undertaken
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4 2.Corn

 All potential cropland
becomes continuous corn

* Remove 50% biomass

* Mulch tillage operation
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43. Corn and Switchgrass

» Switchgrass on HEL,
continuous corn elsewhere

* Highly Erodible Land = Erosion
Index 2 8
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Summary Findings

Stream | Sediment | . Total
Description Flow Yield 71'_2':3 1(';3"3‘)\'
(mm) (Tons) (Tons)

Baseline 250 146,652 | 8,380 | 10,030 | 360

1. All Switch Grass | 255 22,780 4,697
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Summary Thoughts

« Significant move towards continuous corn
and biomass removal likely to worsen water
quality

» Switchgrass relatively water quality friendly

» Targeting switch grass to highly erodible
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