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A new possible mechanism for anomalous transport is studied and a new numerical approach is presented
based on the mechanism. The transport behavior of passive solute in a heterogeneous medium is general ly
found non-Fickian, and the plume cannot be described by a time—independent center of mass velocity and
constant dispersion coefficients. As a result, most of the publications concerning the mechanism for
anomalous transport behavior put their basis on the existence of inhomogeneities. That is, variation
in a velocity field is widely considered to be the source of the anomalous transport. In the present
study, from the discussion of the general transport equation called continuous time random walk, we
show that a transport remains normal even in an existence of a very low conductivity inhomogeneity (highly
heterogeneous case) but that only the Newtonian feature of any fluid can make a transport anomalous.
The numerical analysis method is developed by transforming the three-dimensional general transport
equation to one-dimensional along a streamline. This modification is valid only if a transverse
dispersivity is negligible compared to a longitudinal dispersivity. The validity of the theory and the
numerical approach is confirmed through three types of tracer experiments. A tracer test through two
parallel smooth plastic plates demonstrates that anomalous transport can be observed in a Newtonian
fluid without any inhomogeneity. Tracer tests through uniform porous media with glass beads and paral lel
plates with non—permeable zone are compared to the result obtained with the present method.




