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A Method for Designing Monitoring Well Networks to Detect LNAPL Plume
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Monitoring networks are designed based on a developed methodology linked contaminant transport
simulations from LNAPL source and optimization models. Advection and dispersion simulation generates
LNAPL plume realizations while the use of Latin hypercube sampling accounts for uncertainty in
transport parameters and in contaminant source characteristics. Genetic algorithm provides a prescribed
number of wells in order to maximize a number of detectable LNAPL plumes with a concentration above
a specified limit and incorporates temporal moment into objective function to reduce the weight regarding
plume detection at a monitoring point where lateral dispersion contributes to the increase of detection
probability. Several examples of the method in a three-dimensjonal hypothetical domain are presented to
show the effect of probability density function on a monitoring network, suggesting that source
characterization has a substantial effect on allocation of wells relative to transport parameters.
Additionally, the results reveal that a little difference of boundary conditions between second-type and
third-type is observed while the detectable limit is an important factor in monitoring network design.
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