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After appearance of some pollutants (3-chlorethylene, 4-chlorethylene) in
groundwaters of south-eastern locality of Skopje (for more details see [1]),
hydrogeological, isotope-chemical and lab tracer studies as well as mathematical and
numerical models were applied, in order possible pollution sources to be identified.

As the use of the wells was stopped one year before the investigation started, it
was necessary to simulate the actual groundwater flow at the time of exploitation. The
groundwater flow, for a 2-D, non-homogeneous and isotropic case is described by the
following equation, see [2]

(1)

where: T-transmisivity, O-hydraulic head and P-pumping rate. Equation (1) was
solved using the finite element method (FEM). The results for the hydraulic head in
the time when the study was made are presented in Fig. 1, where OCI (Organo-
Chemical Industry) represents the suspected source of pollution.
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Fig. 1. Results for hydraulic head for the considered locality
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The results of a simulation which takes into account the influence of the pumping out
when the wells were active are presented in Fig. 2. It can be seen in Fig. 1 that the
depression of the hydraulic head in the region of the wells exists even when there is
no pumping out of the groundwater. This is common effect arising due to the long
term exploitation of the wells, which creates a preferential direction of flow of the
groundwaters even when the pumping out has stopped. The higher level of the
groundwaters, evident in both figures, in the middle of the region is due to the local
river which supplies the groundwaters.
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Fig. 2. Results for hydraulic head for the considered locality when the wells are active

The dispersion coefficient was determined by lab tracer experiment, where a
column with aquifer core and NaCl tracer were used. The ratio C/Co as function of
time, see Fig. 3, where C and Co represent the concentration of the tracer at outlet and
inlet, respectively, was used with equation (2), for more details see [3], to obtain value
for the dispersion coefficient

(2)

where: V-velocity, t-time, D-dispersion coefficient, I-Iength of column.
Once the dispersion coefficient and the velocity field were obtained, the source

of pollution and prediction of transport of contaminants, using the convection-
dispersion equation [2], was established.
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Fig. 3. The C/Co ratio as function of time
/ L = 1 m, length of column, V = 1.07 m/day /
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