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Abstract

ABSTRACT

Title: WATER QUALITY MANAGEMENT OF DRAINAGE SYSTEMS
IN THE EASTERN NILE DELTA

Name: Ashraf El Sayed Mohamed Ismail

The surface water is one of the world's most precious resources and its management
is responding to environmemntal standards and legislation aimed at sustainable
development. Water resources plainters worldwide are starting to balance the
conflicting claims on the streams through integrated watershed management.
Considering the behaviour of the entire watershed enables 1o assess the likely impact.
This helps to target often limited human and financial resources on developing the most
effective catchment management plans.

Due to lack of integrated management, the streams in Egypt currently suffer from
increasing pollution }oad caused by the dischasrges of untreated domestic and industrial
wastewater. In addition, the drainage systems contain toxic chemicals which are used
10 control particular members of biota.

In Egypt, Bahr El Baqar drainage system, which is the main concern of this study. is
located at the Eastern part of the Nile Delta, It discharges about 1.2¥10° m*/year into
Lake Manzala which in furn discharges freely into the Mediterranean Sea. The
agricultural drainage watet, domestic and industrial wastewater represent 58 %, 40%
and 2% of the total drainage water in Bahr El Bagar drain respectively.

The main objective of this smdy is to develop a system that can formulate alternative

strategies to improve the water quality in Bahr El Bagar drainage system {0 allow its
safe usage for irrigation and livestock watering.
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Abstract

To identify the major pollution problems in reusing Bahr El Bagar drainage water in
irrigation, two activities have been carried out. The first is identification of the water
quality characteristics through a monitoring program which has been carried out in
1995. The second is to compare and evaluate the drainage water quality characteristics
based on the relevant standards and guidelines.

A number of possible quality improvement interventions are formulated and simulated
through several scemarios using unsteady one dimensional hydrodynamic model,
DUFLOW. A water quality module has been developed to fit with the draimage system
circumstances and compiled to DUFLOW. To understand the water quality process in
the drainage system, the decay rates for the water quality variables are estimated
through spreadsheet programs. The calculated decay rates are used as input parameters
in model calibration phase.

The results of simulated scenarios show different possibilities for using Bahr El Baqar
drainage water in irrigation and livestock watering. For resiricted use, the secondary
treatment at the East Bank of Greater Cairo and major towns are required to meet the
quality criteria for irrigation use. For unrestricted use, partial chlorination after
secondary treatment at the East Bank of Greater Cairo should be done. The maximum
flow of drainage water which can be reused for El Salam canal project at the
downstream diversion point is anticipated without an increase in salinity at the
abstraction point due to salt intrusion problems from Lake Manzala.

Based on the results of this study, further siudies are recommended, these include an
environmental impact assessment study for selecting the best water quality improvement
option, taking into account the economic and socio-cultural aspects; and the impact of
Bahr E] Bagar water quality improvement on the water quality and fishery activities in
Lake Manzala.
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