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Background

The former Twin Cities Army Ammunition Plant (TCAAP) is located
north of St. Paul, Minnesota. Disposal of trichloroethylene (TCE) at the
site resulted in extensive ground water contamination. Remediation
efforts included a soil vapor extraction system at the source area and a
system of extraction wells at the site boundary.

In 1999, ground water contaminant modelling showed that natural
attenuation was an important factor in limiting the magnitude and
extent of the ground water contamination. Microcosm studies with
aquifer sediment revealed that abiotic degradation of the contaminants
could explain the observed attenuation of cis-DCE with distance along
the flow path.

In monitoring wells along the vertical axis of the plume, the average
point rate of attenuation over time was 0.3 yr.

Annual ground water contaminant monitoring has continued at the
TCAAP as part of the Record of Decision at the site. Contaminant
concentration data was re-evaluated to determine whether the point
rate of attenuation has stayed the same.
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Microcosm studies showed abiotic degradation of TCE and cis-
DCE in groundwater associated with the presence of magnetite.

Changepoint statistical analysis of long-term
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Conclusions

The change in attenuation rates are statistically significant.
Changepoint analysis is an effective tool to evaluate site
remediation efforts.

The change in rate may reflect exhaustion of magnetite in
outwash sands that is responsible for degradation of TCE and

DCE.

The change in the rate constant may reflect disappearance of
the TCE from the outwash sands, making more apparent the
contribution of TCE that moves to the well from flow paths in
the deeper bedrock aquifer without magnetite.

The initial concentration of TCE in wells 03U096 and
04UQ020 is higher (near 3000 ug/L) than in 04U002 (near
300 ug/L). The reduction in rate constant is much stronger in
wells 03U096 and 04U020 compared to well 04UQ002,

supporting the idea that consumption of TCE is reducing the
rate constant.

* The change in attenuation rates might reflect the effect of
active remedies at the site.

* The results show the importance of continued monitoring at
sites for changes in natural attenuation rates.

Observed changes in the
rate of contaminant
attenuation may alter the
original estimates of the
time needed for ground
water cleanup, the possible
need for evaluation of
additional remediation
measures, and might change
the conceptual model of
contaminant transport in
the aquifer.
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