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Abstract

An analytical solution for solute transport in a radial flow field has a variety of
practical applications in the study of the transport in push-pull/divergent/convergent
flow tracer tests, aquifer remediation by pumping and aquifer storage and recovery.
However, an analytical solution for radial advective-dispersive transport has been
proven very difficult to develop. Most of the solutions for radial advective-dispersive
transport presented in the past have generally been solved semi-analytically with the
final concentration values being obtained with the help of a numerical Laplace
inversion. This study uses a novel solution strategy for analytically solving the radial
divergent flow field advective-dispersive transport problem. A Laplace transform with
respect to the time variable and a generalized integral transform technique with
respect to the spatial variable are first performed to convert the transient governing
partial differential equations into an algebraic equation. Subsequently, the algebraic
equation is solved using simple algebraic manipulations, easily yielding the solution
in the transformed domain. The solution in the original domain is ultimately obtained
by successive applications of the Laplace and corresponding generalized integral
transform inversions. A divergent flow tracer test is used to demonstrate the
robustness of the proposed method for deriving an exact analytical solution to the
radial advective-dispersive transport problem. The computational results of the
analytical solution model of this study will be compared with the use of the modified
Laplace transform finite difference method (LTFD) to verify the correctness of the
solution. The developed analytical solution is verified against a LTFD. The results

show perfect agreement between this study exact analytical solution and the LTFD.
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