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Abstract

Inarid and semi-arid regions, such as in Egypt, groundwater is considered one of
the main sources of water where there is a lack of surface water, like in the
western and eastern deserts. Groundwater is usually used in various purposes such
as domestic, industrial and agriculture. Due to the rapid expansion and
uncontrolled plans of the reclamation lands(national projects and private farms)
and new communities, especially in the Delta fringes. Accordingly, groundwater
in such new cities should be wisely used, monitored and protected from pollution
sources. Pollution sources in these cities come from industrial, agricultural
seepage, leakage from wastewater treatment plants and sewer systems.

The area of interest in this study is El Sadat city, which is one of the largest and
relatively new industrial cities in Egypt. It has been constructed more than 3
decades ago. Itis locatedin  theWesternNileDeltafringes,onthe  Cairo-
AlexandriaDesertRoad between km93 and km 103 fromCairo.El Sadat city and its
surroundings mainly depend on groundwater for domestic, agricultural and
industrial purposes. The industrialareais locatedin theeasternportion ofthecityand
consistsof more than450factories.

Sadat city is located where the two-aquifer systems overlap (the Nile Delta aquifer
and Moghra aquifer). The two aquifers are separated by a semi-pervious clay
layer ranging in thickness from 5 to 10 m. Due to the difference in hydraulic
heads, groundwater recharge occurs from the Quaternary aquifer to the
Moghraaquifer. The regional direction of groundwater flow is northeast southwest.

Sadat cityis considered a vital area in the western Nile Delta fringes due its various
industrial and agricultural activities; therefore, it is needed preventive and
protective measures. To maintain groundwater potential in terms of quantity and
quality in order to sustain the development plans of this city at present and future
as well.

This research study is dealing with a critical problem as Sadat Industrial City
suffers of leakage from industrial zone, which is very close to the wells field. This
means that undesirable heavy elements still exist and may pollute the groundwater
on the future and cause health problems.

ArcGIS and Visual MODFLOW have been used to simulate the groundwater flow
movement for the area of interest. The final result of the calibration has been used
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to simulate the industrial pollutant transport rates and directions by transport
MODFLOW model.

The conceptual model showed that the pollution moves from the industrial areas
towards the main city drinking wells, which located near the industrial zone.
However, the rate of pollutant transport is too slow, which can give a chance to be
controlled before reaching the wells field. Another output was concluded from the
model calibration and the model water budget that there are many unregistered
wells withdrawing which can be misleading to the actual situation in the city and
can rapid the pollutants transport.

The model main governing parametersand studies made can be summarized in the
following points:

1- The water bearing formation in the study area is made of one unconfined
quaternary aquifer system.

2- Hydraulic parameters of the aquifers (e.g.:Kp, Ky, Sy, Ss, n).

3- The flow system of the groundwater in the Quaternary aquifer in the study area
Is governed by a surface water network from El-Nubariya Canal at the North and
Nile River branch at the East.

4- Discharge of groundwater in the quaternary aquifer takes place through:
production well fields and withdraw which have been represented as negative
recharging areas.

5- Several maps like digital elevation map (DEM), Piezometric map, satellite
maps and wells data have beenusedin the model calibration and to study the
hydrodynamics of the groundwater movement.

6- Particlespathlines (forward and backward) were assigned to study the pollution
movement and speed from the industrial area and the wells field capture zone.

7- Several scenarioshave been suggested and simulated to reduce or eliminate the
pollutant movement towards the supplying wells. These scenarios are:

Using a long diaphragm wall.

Long diaphragm wall and preventing pollution from closed area.

Shorter length of diaphragm wall and preventing pollution from close area.
Using artificial recharge basin before capture zone.

After a detailed study for each scenario, conclusions and recommendations were
drawn out.

Arid and semi arid areas, Pollutant transport, groundwater, EIl-Sadat City, ArcGIS,
Modeling.
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