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This animation portrays the movement of TCE plumes away from five known contaminated properties at the Wells G & H Superfund Site in Woburn, Massachusetts, from January 1960 through December 1985.  Municipal wells G and H, located in the middle of the site near the Aberjona River, periodically supplied water to parts of Woburn between October 1964 and May 1979.  The animation is based on the results of one of several plausible simulations of groundwater flow and TCE transport that include sources of TCE contamination at New England Plastics, Wildwood Conservation Trust (Riley Tannery / Beatrice Foods, Inc.), Olympia Nominee Trust (Hemingway Trucking), UniFirst and W. R. Grace & Co. (Cryovac).  The eight minute animation has an introduction and three parts.  Part 1 shows, in plan view, TCE transport from the five source properties.  Parts 2 and 3 show the plan view animation plus cross section views along profiles through wells G and H, respectively.  


Maura Metheny constructed the transient, three-dimensional MODFLOW (groundwater flow) and MT3D (dissolved contaminant transport) models as part of her M.S. and Ph.D. research in the Department of Geological Sciences at Ohio State University.  GWVistas was used to implement, execute, and view the simulations. Martin Van Oort, an M.S. student, created the animation using TecPlot.  A variety of media players can be used to view the animation, although it is viewed best with QuickTime Player.


The models include 55 stress periods that account for changes in pumping rates and schedules of wells G and H, and temporal and spatial variations in recharge rates due to seasonal changes in precipitation and changes in land usage during the 26-year period of simulation. The model grid has 30,111 active cells in 6 layers, 93 rows, and 107 columns.  The groundwater flow model includes heterogeneous values of permeability, porosity, and storativity in the glacial outwash and ice-contact deposits filling the buried valley aquifer under the Aberjona River and present on the adjacent bedrock uplands.  The flow model accounts for leakage into the buried valley aquifer from fractured bedrock and the effects of the partially penetrating 10-foot long screens in wells G and H, which extend 90-feet below land surface.  The contaminant transport model accounts for the chemical retardation of TCE and spatial variation in the fraction of organic carbon in the buried valley sediments.  Using an AMD computer with dual 1.8 gigahertz processors and 1024K RAM, the flow model takes about 10 minutes and the transport model takes up to three days to run to completion.

The flow model was calibrated using groundwater flow velocities estimated from tritium/helium ages of samples from monitoring wells and using water levels and streamflow gains/losses measured by the U.S. Geological Survey in December 1985 and January 1986, when wells G and H pumped at average historical rates.  The animation represents one of several equally plausible scenarios of TCE transport based on estimates of TCE source locations, source concentrations, release times, and chemical retardation. The group of plausible TCE transport scenarios was developed because the exact nature of the contaminant sources is not known.  The results from each of the plausible transport scenarios are similar to TCE concentrations measured in wells G and H in May 1979, July 1979, December 1985, and January 1986, and to TCE concentrations measured in 1985 in monitoring wells screened at various depths across the site.  It cannot be determined which, if any, of the plausible scenarios actually represents what occurred in the groundwater flow system at Woburn, even though each of the plausible scenarios closely reproduces measured values of TCE.
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