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Abstract

This research investigated impacts of releases to the subsurface of ethanol-blended fuels.
The overall purpose was to study the evolution of a dissolved plume and non-aqueous phase liquid
(NAPL) that is formed/displaced for different fuel ethanol contents in order to develop an
understanding of how ethanol fuel contents affect the release, transport, and transformation of
ethanol as well as hydrocarbon impacts on water quality.

In the first part of the research, low (E25) and high (E85) ethanol fuel blends were released
in the unsaturated zone of a pilot-scale aquifer. Pore water concentrations were monitored in the
unsaturated zone, in the saturated zone, and in the effluent following the releases. The second part
of the research involved smaller-scale studies of ethanol fuel releases in 2D physical model
continuous flow cell experiments to better quantify and understand ethanol recovery and the extent
of transformation from the large-scale releases of these fuels. These experiments allowed for the
visualization of the transport of ethanol in the pore water and the formation of NAPL from the fuel
releases.

Evaluation of the impacts of these ethanol fuel releases has shown: 1) retention of ethanol in
the unsaturated zone for releases containing high ethanol content due to buoyancy, 2) for low
ethanol content fuels a fraction of the ethanol was released slowly, controlled by diffusion from the
NAPL source, and 3) more rapid source depletion (for high ethanol content) of the more soluble
hydrocarbon components in the fuel due to lower NAPL saturation. This research is useful for
assessing the extent and persistence of groundwater impacts for realistic spills or leaks of fuels
containing ethanol. The results of this research not only apply to ethanol but are also relevant to
other alcohols being considered as alternative fuels.
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