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Selenium is an important nutrient required in trace
amounts, but becomes toxic at higher concentrations. Many
aquatic species are more sensitive to Se contamination than
humans [1], making it important to avoid discharge of Se into
sensitive environments. Measuring and tracking Se bearing
plumes in groundwater can prove difficult, due to the
complex nature of subsurface contaminant transport
processes. Delineating the mechanisms involved in
attenuating Se in subsurface environments is highly important
in determining whether a continuous source may still pose an
environmental hazard. This work seeks to predict these
mechanisms using stable isotope measurements.

Selenium stable isotope ratio measurements can provide
insights into the processes occurring in the subsurface [2, 3].
Ab initio calculations using density functional theory were
executed to determine the amount of fractionation to be
expected for selected subsurface processes. Laboratory
experiments were conducted to compare the amount of
fractionation with theoretical values.

Calculated values are in the higher end range of those
reported in the literature for reduction. Pairing the SeO,” or
SeO,” molecule with cations (such as Ca**) lowers the overall
expected isotopic fractionation, bringing it closer to abiotic
laboratory results. This work supports Se stable isotope
measurements as a tool in analyzing environmental data.
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