Modeling hydrologic impacts of intensive woody biomass feedstock production
in the Southeastern US.
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We applied several models to investigate hydrologic impacts of intensively managed
short-rotation loblolly pine production for biofuel feedstocks. Climatic, hydrometric,
isotopic, and water quality observations from three experimental headwater watersheds
of Fourmile creek at the Savannah River Site, SC were used to inform the models. We
applied an integrated watershed modeling system, MIKE SHE, and multi-objective
assessment functions on observations describing the flow regimes at the study site. A
reference conceptual model that accurately describes flow processes in the watershed
was used to investigate the sustainability of possible short rotation pine management
scenarios. We have developed five different scenarios based on existing forest BMPs
and industry wide experiences ranging from 35 years (low intensity) to 10 years (high
intensity) rotations. Simulation results, based long-term climate records, reveal that
complete conversion of the land to short-rotation woody crops would have negligible
effect on water budget components; <2% decrease in streamflow, <1.5% increase in
actual evapotranspiration, an average fall of 0.5m in groundwater table and no flow
change across the subsurface boundaries due to biofuel production. Simulation results of
mixed 50% agriculture and pasture and 50% short-rotation woody crop have shown the
largest deviation in water budget compared to the reference condition. Extreme events
analysis showed the largest effect to be due to the low intensity mixed land use scenario
between pasture, agriculture and pine production while the smallest effect would be due
to low intensity biomass production with 0.5% increase of 100 years return period event.
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