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z~rsm B Prediction of Concentration Changes in Contaminated Groundwater by 2
Dimensional Numerical Simulation based on Multivariate Analysis and
Strategies for Countermeasures

A new series of methods for investigating the state of groundwater contamination
and predicting long term movements of contaminants by 2-dimensional numerical
simulation based on multivariate.analysis has been established for simplicity- of
simulation in this paper.

Multivariate analysis of the results of a water quality investigation of
trichloroethylene groundwater contamination of Higashine, Yamagata are
described based on assumption that contaminant flows mainly in the limited
in-plane 2-dimensional aguifer. A water quality investigation of anions and cations
was conducted at 51 wells in 1993. Principal component analysis and cluster
analysis, or multivariate analysis, were conducted on the data. The main
contaminated wells whose strainers exist at the same aquifer were classified
according to multivariate analysis and the movement of contaminant through the
limited in-plane aquifer was confirmed.

The numerical simulations were conducted using simple analysis method in
comparison with a 3-dimensional numerical simulation for the prediction of
groundwater contamination. Three-dimensional numerical simulations were |-
replaced with in-plane 2-dimensional numerical simulations based on the
multivariate analysis. This replacement is effective for simplicity of simulation.
The simulation results correspond well with monitoring results of the main
contaminated wells.

These simulation codes are based on the mass transfer equation containing the
adsorption-desorption potential term caused by the difference between equivalent
adsorption quantity and actual adsorption quantity. Experiments in adsorption
and desorption have been conducted with column and methylene blue solution in




order to confirm the adequacy of the mass transfer equation. The experimental
results suggested that the numerical simulation code is precise enough for
practical use.

Launcher-type wells, which combine both injection and withdrawal functions,
are proposed as effective devices for extracting both soil and underground water
contamination. The fundamental functions and characteristics of these wells have
been confirmed by experiments conducted on indoor models. |

MNA (Monitored Natural Attenuation), which has attracted attention as a
possible purification measure, is the method which is able to take advantage of
in-plane 2-dimensional numerical simulations effectively. MNA is a concept in
which the reduction. of contaminant concentration is left to biodegradation,
adsorption and diffusion after countermeasures have been used for a certain period
of time, since it usually takes many years and enormous cost for conventional
countermeasures. The simplified numerical simulation is necessary for MNA
application _

The strategies for countermeasures of groundwater contamination centering on
2-dimensional numerical simulations replaced from 3-dimension is described in
this paper.
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