Constructing Potentiometric Surfaces
Wells G & H Superfund Site, Woburn, MA
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Land surface elevation in area surrounding Wells G & H Superfund Site, Woburn, Massachusetts (courtesy of Paul Spahr; Image data courtesy of Office of Geographic and Environmental Information (MassGIS), Commonwealth of Massachusetts Executive Office of Environmental Affairs).
Introduction

On the morning of December 4, 1985, a  set of hydraulic head measurements was made in a network of monitoring wells completed in the glacial materials underlying the Aberjona River valley at Woburn, Massachusetts.  The data were used to reconstruct the pre-1967 and post-1979 steady-state flow conditions in the aquifer when former municipal wells G and H were not pumping.  The potentiometric surface maps made using these data became important exhibits during the Woburn toxic trial portrayed in the book and movie "A Civil Action."


Later that day, wells G and H were turned on and pumped at their average production rates:  700 gpm for well G and 400 gpm for well H.  These production rates were maintained for 30 days, until January 3, 1986.  At that time, water levels throughout most of the aquifer were approaching a new steady-state configuration with respect to the pumping stress imposed by wells G and H.  On January 3, 1986, another synoptic set of water-level measurements was taken in the monitoring wells.  These water levels were used to reconstruct typical flow conditions between 1967 and 1979 when both wells were operational and supplying water to local residences.  The December 4, 1985 measurements are shown on the "Dec 4 '85 P-map" worksheet (Figure 1), whereas the January 3, 1986 measurements are shown on the "Jan 3 '86 P-map" worksheet (Figure 2).  

Instructions

The water-level data presented on the two maps represent information at discrete locations in the aquifer.  Contouring these data requires interpolation between the known data points to produce a continuous potentiometric surface.  Using the guidelines given in the Chute reference (see below), construct potentiometric surface maps for both sets of reconstructed steady-state conditions.  One rule of thumb to remember while contouring is that in shallow aquifers, water levels often mimic the topography of the land surface.  So consult the topographic map of the area provided at the beginning of this description to help guide your contouring, especially in the areas remote from the influence of the wells G and H.

Print out several copies of Figures 1 and 2 to use as practice maps until you develop a feel for the orientation and spacing of the equipotential lines.  Often the distance between known data points is equal.  Some students find it beneficial to plot where the contours will pass between two known data points before drawing the contour line.  Focusing on drawing one contour line for the entire map may help avoid confusion and mistakes.  Use a two-foot contour interval to create each map.  This will require some locations on the maps to have very closely spaced equipotential lines.  Label the equipotential lines.  

     Once contours are drawn, the maps can be used to infer differences in the groundwater flow conditions and river/aquifer interactions when the actual wells were periodically used to supply water to parts of Woburn between 1967 and 1979.  The well operated by the Riley Tannery (southwest corner of the map) was operational throughout this 13-year period and during the 30-day period in December 1985 and January 1986, thus a cone of depression will exist around this well in both potentiometric surface maps.
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