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This thesis presents a uniquely developed multistage Bayesian sampling
technique for soil and groundwater sampling application during the contaminated site
characterization process by accounting for the spatial variability in aquifer physical
properties that have been illustrated to play a significant role in subsequent dense
nonagueous phase (DNAPL) dissolution and distribution as well as the contaminant
aqueous phase transport dynamics. The aquifer geologic conditions were modeled by a
set of parameters following a continuous-space and discrete-state Markov process
assumptions.  The parameter state probabilities were initially based on general
geological conditions and further updated by multistage Bayesian process, reflecting the
outcomes and reliability of the location- specific, nondeterministic observations provided
by exploration observations. The resulting posterior probabilities could further be
employed to effectively locate a new borehole location and the process was repeated
until the contaminant source zone architecture and distribution profiles could successfully
be generated account for the value of information concept. This criginally developed
sampling technigue was illustrated herein to effectively reduce the numbers of boreholes
by 30 % comparing to the traditional systematic soil and groundwater sampling

technique based on the similar degree of source zone morphology achieved.





