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The spatial pattern and magnitude of mass fluxes between contaminated groundwater
and surface waters has important implications for the impact of contaminants on flood-
plain ecology. For quantifying water and solute flows from a contaminated aquifer to
a stream, two novel approaches were combined into a new methodology: Streambed
temperatures were mapped at multiple depths along a 60 m long stream reach to iden-
tify the spatial patterns of groundwater discharge and to quantify water fluxes at the
stream-aquifer interface; integral pumping tests were performed to estimate average
concentrations and mass flow rates of chlorinated benzenes in the aquifer partially
penetrated by the stream. Simple analytical solutions were used for the estimation
of both groundwater discharge and average contaminant concentrations that can be
applied to typical situations of aquifers connected to streams. The combined inter-
pretation of the results showed average potential contaminant mass fluxes from the
aquifer to the stream of 272µg m−2d−1MCB and 71µg m−2d−1DCB, respectively.
This methodology permits an efficient quantification of the potential mass fluxes and
flow rates of contaminants between groundwater and surface water as a basis for fur-
ther assessments of the environmental impact of large-scale contaminated aquifers on
connected stream ecosystems.


