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Abstract: Fate of volatile organic compounds in phytoremediation is not well understood. Recent research has shown that VOCs are translocated in field settings and subsequently diffuse to the atmosphere.  Associated research also showed that concentrations in plant tissues relate to subsurface VOC concentration, offering a method to use plant tissues as a non-invasive method for groundwater plume delineation. Tree cores were collected at the Riverfront Superfund Site in New Haven, MO and analyzed for tetrachloroethylene (PCE). This analysis delineated the onsite groundwater plume prior to placing sampling wells, allowing optimal well placement and substantial savings in time and investigation costs. Soil samples taken from the site show a strong spatial correlation to tree tissue concentrations of PCE. Laboratory experiments were performed to elucidate and validate the observation. The strong correlation of soil to tree core PCE concentrations was hypothesized to result from diffusion within the subsurface between tree roots and the vapor phase and the hypothesis was confirmed. Laboratory results support this hypothesis and further clarify the interactions of plants and chlorinated solvents in natural settings and in phytoremediation applications. The central finding of this research is a demonstration of interaction between soil vapor phase chlorinated solvents and plant roots that affects contaminant translocation from the subsurface and transfer to the atmosphere.
