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In recent years soil vapor extraction (SVE) has become an accepted method for VOC removal from contaminated unsaturated soils.  Research, coupled with field and laboratory tests, has shown that the mass removal rate of VOCs by SVE systems slows significantly with increasing operation time (Barnes and McWhorter, 2000).  This decrease in removal rates usually results in inefficient removal of the remaining mass of VOC in later stages of operation (Figure 1).  Since the inception of SVE as a viable contaminated soil restoration strategy, operators of these systems have struggled with determining the best date to terminate operation of their systems.  The challenge to these operators is to justify the expense for continued operation of SVE systems that have low mass removal rates but have not removed sufficient amounts of VOCs from the contaminated soil to satisfy a regulatory cleanup standard.

[image: image1.emf]Time M a s s R e m a i n i n g R e m o v a l C o s t Figure 1 – Relationship between fraction of VOC remaining in the soil with time and removal cost ($/mass) with respect to time for a typical operating SVE system


Using principles of soil-gas flow and mass transport through unsaturated soils, stochastic hydrogeology (Gelhar, 1993), and uncertainty analysis (Barnes, 2000) a procedure that can be used to determine the appropriate time to shut off operating SVE systems was developed. Modeling physical characteristics and determination of mass removal was accomplished using permeability realizations and a vapor transport program (Vapour T). The results are then be subjected to a Cost/Risk analysis (Barnes, 2002) adapted from an analysis developed by Massman and Freeze to determine the appropriate shut off time for the SVE system.
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