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Text of the Abstract:  Since 2000, several pilot studies have been performed by ARCADIS and others to evaluate various remedial technologies to treat a large trichloroethene (TCE) plume at the Sierra Army Depot in Herlong, California (Site).  The Site is located in an arid environment with a depth to water of approximately 100 feet, and the maximum detected TCE concentration is 1,900 micrograms per liter.  The purpose of the pilot tests was to evaluate a range of technologies to remediate the plume to its maximum contaminant level.  The technologies tested at the Site include pump and treat, micro-scale zero valent iron (ZVI), Hydrogen Release Compound® (HRC®) injection, hydrogen/nutrient injection, enhanced reductive dechlorination (ERD), and soil vapor extraction (SVE). Based on the results from the pilot tests, the challenges facing these technologies included ambient oxidizing conditions, low groundwater velocities, and a large groundwater plume area.  Based on evaluation of the pilot test results to date, the recommended technology to serve as the final remedy will be SVE.

SVE technology was able to more aggressively remove contaminant mass from the subsurface than the other technologies tested, both in terms of reductions in vapor phase concentrations and removal of dissolved-phase concentrations.  At least two mechanisms support the off-gassing of TCE from groundwater:
· Diffusion – Aqueous-phase and gaseous-phase diffusion processes move TCE to the air-water interface.  TCE readily crosses the air-water interface, as predicted by its air-water partition coefficient (the Henry’s Law constant), but the mass transfer is limited if the vadose zone air mass is static.

· Barometric surging – Barometric pressure changes flex the aquifer surface and generate bulk mixing of the uppermost segment of the aquifer.  This process enhances mass transfer across the air-water interface, by refreshing TCE mass near the interface and thereby limiting aqueous-phase diffusion distances.  Barometric surging also sweeps the developing gas-phase concentration gradient, enhancing interfacial mass transfer.
Mass transfer across an aquifer-vadose zone interface is limited by the gas-phase concentration gradients that build above the aquifer surface.  Because the vadose zone is quite thick at the Site, barometric surging is attenuated, limiting the effectiveness of the natural off-gassing processes.  SVE provides air exchange at the aquifer surface to enhance TCE mass transfer from the aquifer.  The SVE pilot test utilizes an extraction well screened across the aquifer surface, complemented by air inlet wells also screened across the aquifer surface.  The inlet wells provide, 1) fresh air across the aquifer surface to maximize mass transfer of TCE from the aquifer; and 2) controlled air flow paths that sweep along the aquifer surface, rather than pulling vertically from the ground surface.  

The SVE pilot test will continue to operate until a full scale SVE system is installed in the fall of 2008 and it continues to remove significant TCE from the subsurface.  The objectives of the SVE pilot test are to 1) obtain full scale design parameters such as a pneumatic conductivity estimate for vadose zone soils utilizing measured air flow from the extraction well and corresponding vacuum levels observed at nearby wells, and 2) evaluate the rate of TCE concentration reductions in groundwater that can be achieved.  The project team continues to evaluate the performance of the SVE pilot test to support regulatory approval of a full scale SVE system design and is collecting additional data to better quantify the rate of TCE concentration reduction.  Available results from the SVE pilot test and the preliminary SVE design will be discussed.  






