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Background

In 1982, two contaminated ground water plumes with mg/L concen-
trations of trichloroethylene (TCE), vinyl chloride (VC), and cis- and
trans-1,2-dichloroethylene (c- and {-DCE) were found to be emanating
from the Bendix Corporation/Allied Automotive industrial site in St.
Joseph, Michigan (see Figure 1), and the site was placed on the
National Priority List. In early 1991, the Western Region Hazardous
Substance Research Center (WRHSRC) at Stanford University, in
cooperation with U.S. EPA Region 5 and the U.S. EPA Robert S. Kerr
Environmental Research Laboratory (RSKERL), began a series of
studies to examine the feasibility of a proposed in situ treatment for
the contaminated ground water.
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Figure 1. Plan view of site, showing contaminated pluines of TCE, VC, and DCE.

Field Evaluation

Researchers previously had discovered that c-DCE, t+-DCE, and VC
could be biodegraded in situ by mixing ground water and a solution
of oxygen and methane. In the field, however, simply injecting solu-
tions of oxygen and methane into an aquifer does not adequately mix
them with the contaminated ground water. To remedy this problem,
WRHSRC proposed using an in situ treatment unit that enhances this
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mixing. Figure 2 presents a schematic of this sys-
tem. The unit consists of a well with two screens, a
pump, and mixing apparatus. One well screen is
located at the bottom of the aquifer and the other
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Figure 2. Schematic of the mixing and recirculation system.

is at the water table. Contaminated ground water
is drawn into the well through the lower screen,
where oxygen and methane are added, then
pumped back into the aquer through the water
table screen. The pumping rate in the treatment
unit can be adjusted to recirculate the plume
through the treatment unit as many times as is
necessary to meet cleanup standards.

RSKERL began by sampling and chemically ana-
lyzing two transects extending across the plume
perpendicular to the flow of ground water. These
samples revealed relatively high concentrations of
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all contaminants within 20 m of the plume’s center.
Maximum concentrations were 138 mg/L for TCE,
128 mg/L for ¢-DCE, and 56 mg/L for VC. Concen-
trations of TCE were much higher than expected,
leading researchers to suspect that TCE might in-
hibit the growth of methanotrophic bacterial popu-
lations needed to remediate the aquifer.

WRHSRC conducted
microcosm studies of aquifer solids. The micro-
cosms showed complete methane utilization re-
gardless of VC or TCE concentration and removal
rates of 25 to 80 percent for VC. The studies also
showed, however, that TCE is not effectively trans-
formed by the methanotrophic process. Based on
these results, WRHSRC speculated that the pro-
posed mixing system might actually dissolve more
TCE than it degraded by circulating ground water
past highly concentrated, oily-phase TCE. This

-led WRHSRC to recommend that the proposed sys-

tem be installed only in areas where TCE concen-
trations are low and VC'is the downgradient
contaminant.

Status

Researchers currently are conducting another site
characterization to identify regions of the contami-

nated site with low concentrations of TCE. Pre~

vious research has shown that low concentrations
of TCE can be transformed in situ to environmen-
tally benign ethene by adding methanol and ace-
tate to the aquifer. A combination of this treatment
for TCE and the originally proposed methanotro-
phic treatment for VC might be used to remediate
regions of the site with low TCE concentrations.
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