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In this talk I will present a re-analysis, from a Bayesian point of view, of data from an
experiment conducted at the WIPP (Waste Isolation Pilot Plant) in New Mexico, to
estimate the breakthrough curve of a contaminant introduced in groundwater with
an injection well-extraction well configuration. I’ll show that maximum-likelihood
approaches, to learning the parameters of some simple and increasingly complicated
fluid-dynamic models of contaminant transport, can be biased and have poor interval
coverage properties with small sample sizes, whereas a Bayesian MCMC approach
with diffuse prior distributions on the parameters has much better repeated-sampling
properties. I’ll also demonstrate that standard fluid-dynamic models for this data
set fit poorly and that a change-point model motivated by changes in the physical
regime of the medium through which the contaminant flowed, and fit by reversible-
jump MCMC, fits much better.


