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ABSTRACT

Groundwater studies have become of great concern because the water
supply of which system relies heavily on groundwater as a main source.
In Egypt there are many aquifer systems of which the Nile Delta aquifer
is considered as one of the most important aquifers.

In this work, an attempt has been done to describe the criteria and
methodologies to understand and evaluate the factors that affect on the
groundwater flow in the eastern Nile Delta aquifer, and to study all
effects which have been caused by the ancient water Nile branches.
Environmental problems such as salinitization, pollution water, logging
and mounding of groundwater levels affect the development in eastern
Nile Delta region.

In the eastern Nile Delta region there are many new development areas
which have been planned based on surface and groundwater sources.
According to the rapid and continuous development some problems
appeared such as: water logging, water mounding and, water quality
deterioration this problem appeared in EI-Obour City that lies about
37km from Cairo in Heliopolis basin. A continues affects severely on the
foundations and even the first living floors of villas , buildings, and
factories in the industrial zones .

In order to analyze the problem and propose a solution, many studies
were conducted. These studies include Topographic survey, Geophysical
survey and Resistivity soundings, geotechnical analysis of soil samples
taken from eighteen 18 pore hole, water levels in nineteen 19 piezometer.

These studies were done to analyze the hydrogeological conditions in the
study area and to identify soil characteristics.

The data obtained from 106 vertical electrical sounding which have been
done using schlumberger system. These aids to find the type and extant
of the aquifer layers.



Hydrological and geological studies were conducted and GIS packages
were used as an interface to derive a set of vector and raster maps that
show the different characteristics of the study area.

A literature survey was done to review the previous studies and research
works related to the study topic. Also, the mathematic approach was
prepared including theories and laws governing the flow in porous media.
The governing equations and boundary equations are presented. In order
to simulate the existing conditions and study the effect of the proposed
solutions, a numerical model was constructed using the Visual
MODFLOW Package. The constructed numerical model was calibrated
using the field observed data. The calibrated model was used to predict
the response of the aquifers to the proposed solution.

The main conclusions and recommendations for future studies are
presented.
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