

























































































Simulation Results

The model simulates biodegradation of CVOCs from the parent compound PCA
through the degradation of VC. On the basis of the calibrated simulation, 99.89 percent of
the PCA entering the domain boundaries is biodegraded prior to leaving the model bound-
ary. The remaining 0.11 percent is released to the surface of the wetland, where it would
be either volatilized or diluted by the tides. The average simulated concentration of PCA
reaching the wetland surface is less than 0.01 pg/L. The maximum simulated PCA con-
centration reaching the wetland surface is 10 pg/L. The maximum simulated concentration
of daughter products (with two or three chlorines) reaching the wetland surface is 0.01 pg/
L, and the maximum simulated concentration of VC reaching the wetland surface is 10
ug/L. Once the CVOCs reach the wetland surface, volatilization and dispersion caused by
the tides will further reduce their aqueous concentrations. The concentration distribution
for PCA, daughter products (with two or three chlorines), and VC for the calibrated model
is shown in figure 13.

It is important to consider the effects the simplifying assumptions have on these
results. The three major simplifying assumptions that have bearing on these results are as
follows: (1) dispersion due to the influence of the tides is not included in the simulations.
This assumption is likely to result in simulations that overestimate the concentration of
solutes reaching the wetland surface; (2) the ground-water flow and reactive-solute trans-
port at the site can be adequately represented using two-dimensional steady-state simula-
tion. It is assumed that the plume of contaminated ground water has reached steady-state
conditions so that sorption of solutes to wetland sediments can be ignored and that
ground-water flow is parallel to the northern transect; and (3) a simplified set of reactions
rather than the complete set of degradation reactions was simulated. This simplified set of
reactions reduces the complexity of the simulations, yet maintains a representation of the
entire degradation pathway. Individual daughter product compounds, however, may
degrade at rates different from the bulk set of daughter products (with two or three chlo-
rines) simulated here. Different degradation rates would result in different concentrations
of CVOC:s reaching the wetland surface.

SUMMARY

West Branch Canal Creek is a tidally influenced freshwater wetland that receives
discharge from a sand aquifer beneath the wetland. A plume of chlorinated volatile
organic compounds in the aquifer is transported to the wetland sediments where it under-
goes biodegradation. Previous U.S. Geological Survey studies described the hydrogeol-
ogy, geochemistry, and biogeochemistry of this site. This information has been used to
simulate the processes of natural attenuation.

The goal of previous U.S. Geological Survey work at the site was to provide a
framework for understanding the distribution and movement of the chlorinated volatile
organic compounds, and to quantify the extent of natural attenuation. The objectives of
this report are to begin to quantify the effect of biodegradation on the fate of the chlori-
nated volatile organic compounds, and to begin to examine the sensitivity of the system to
changes in environmental conditions.
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