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Particle tracking and spatio-temporal moment approaches to assess capture performance of extraction well
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The objective of this study is to assess the capture performance of an extraction well using particle track-
ing approaches. A series of chemical transport simulations with first-order reaction and retardation were
conducted in physically heterogeneous stratified aquifers. Backward and random walk particle tracking ap-
proaches were applied to delineate time-related capture zone relevant to the activity of extraction well with
different pumping rates and to evaluate the breakthrough curves at well linked with temporal moment anal-
ysis. Time-related capture zones depended upon spatial variability of hydraulic conductivity and pumping
rate. The results indicated that first temporal moments were in considerable agreement with mean travel
time under pure advection despite of physical heterogeneity of aquifer. The increase of a negative corre-
lation between the retardation factor and the hydraulic conductivity resulted in the increase of variation
associated with observed breakthrough curves at well. Spatial moment approaches exhibited the difference
between the evolution processes of particles in backward and random walk particle tracking.
Key Words : particle tracking, spatio-temporal moment, first-order reaction, retardation, hydraulic

conductivity, extraction well
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