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Current status of bioproducts
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What’s been done to assess the
environmental impact of bioproducts?
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Flux of atmospheric N, to reactive nitrogen
compounds has increased over 1100%

Nitrogen Cascade




Excess reactive nitrogen responsible for
many environmental problems
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Fossil fuel combustion responsible for
majority of carbon cycle disruption

Agricultural activities are responsible for
~75% of nitrogen cycle disruption

Haber-Bosch process

Increased cultivation of rice, soybeans
(biological nitrogen fixation)

C & N cycles in agriculture are highly linked




Life Cycle Approach




Life cycle carbon and nitrogen fluxes for bio-based products
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Bio-based products have...
Reduced fossil energy consumption
Reduced CO, emissions

Significant NO,~ emissions (not found in fossil
fuel counterparts)

Greater disruptions of N cycle

Highly variable, difficult to measure, highly
complex models

Generally not included




Atmospheric
deposition

Soil
mineralization

Crop
residues

(Corn, Soybeans,
Switchgrass)

Protein in
grain/plant

Volatilization
from fields

Nitrous oxide

Nitrate runoff

Soil organic
matter




750 ]

.563

375 ]
188 ]

.000

Nitrate example
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-+ Agricultural Impacts
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Agricultural Impacts

fraction of the total effect in the US

Normalized Midpoint Impact Assessment
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% GWP of Fossil Fuel Counterpart

Product Variability Ranges
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Bioproducts have an inherent tradeoff between
carbon and nitrogen impacts

Not all bioproducts are created equal
Corn is not an ideal crop

Look at trends, not point estimates

Evaluate metrics for comparison

Agriculture needs to improve environmental profile,
especially nitrogen efficiency

There are no “magic bullets”
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