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Abstract

In November 2006 the springs of Kabri, Gaaton and Ziv, important sources of drinking
water, were seriously contaminated by sewage. Consequently, a survey was conducted to
locate its sources. It was found that due to a breakdown of the sewage piping system, a major
amount of sewage flowed into Nahal Ash'har, and close to Hirbat Balua, percolated fast into
the subsurface. A tracer test that was performed in order to check if the percolated sewage is
one of the contamination sources of the Gaaton and Kabri springs.

The experiment started by pouring an 18.8 m*® marked volume of Uranine and Li water
into the apparent location of the sewage percolation in November 2006. The water of the
Gaaton, Machtzeva and Kabri springs were then sampled during the experiment. Also on-line
detectors were placed in the springs in order to monitor the concentration of the Uranine dye,
as well as charcoal detectors that adsorb the dye from the water and enable detection of
extremely low concentrations in spring water. Charcoal detectors were also placed in the Ziv
and Hardalit springs that were also contaminated during November 2006, and in the Gaaton 1
and 2 boreholes.

The tracers were found in the Gaaton spring and shortly after in the Machtzeva and Kabri
springs. The peak of the Uranine was found in the Gaaton spring after 67 h, in the Machtzeva
after 75 h, in the upper Kabri springs (Zuf and Hashyara) after 88 h and in the lower springs
(Giah and Shefa) after 90 h. According to the time of peak arrival to the springs the
groundwater velocity was evaluated and found to be 2.5 km/day to the Gaaton and 3 km/day
to the Kabri and Machtzeva . These values are somewhat higher than the velocity that was
calculated in a similar tracer test that was conducted in the Ziv spring a year before (1.9
km/day). The recovery of the tracer was determined by summing up the amount of tracer that
reached the springs. The recovery in the experiment was evaluated at 780 gr, which is about
10% of the amount inserted into the subsurface. The recovery of the tracer was lower than
that found in the Ziv spring experiment, yet is common in this kind of experiment.

The experiment proved a clear and fast hydraulic connection between the surface in
Nachal Ash'har and the waters of the Gaaton, Machtzeva and Kabri springs. The experiment,
together with the former experiment at En Ziv indicates that since the surface in the area is
extremely vulnerable to contamination, the pollution can reach into the groundwater fast.
Therefore, in order to provide a quality water supply based on spring water, it is necessary to

prevent occasions of pollution such as occurred in November 2006.
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