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Abstract. A key factor in removing contaminants from hazardous waste sites is subsurface knowledge about the location of these hazardous materials. This is complicated because soil heterogeneities, even small ones, can cause irregular behavior of
the contaminant plume due to capillary effects. One such phenomenon is the development of fingers -- an unpredictable propagation of the macroscopic interface between two fluids due to an instability at the interface. Although the instability can

occur due to a number of factors, this work focuses on fingering that develops
because of microscopic variations in the pore structure at the interface between sand layers. Prediction of such a process at the Darcian scale is difficult because estimating where the instabilities will occur requires detailed,
unavailable information about the pore structure. This suggests a probabilistic
approach. It is presupposed that there is a quantifiable relationship between the
grain size distribution and pore size distribution in sands. By sampling from this distribution, an algorithm is presented which determines where fingering will occur.
This stochastic element is added onto a continuum scale stochastic differential equation model2 and describes how Lagrangian fluid particles are able to percolate in a
manner similar to the fingering process. Numerical results are given as well as a discussion about difficulties concerned with modeling such phenomenon using typical
numerical tactics.
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