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Executive Summary

This report provides a brief overview of Egypt's water resources and the following: 1)
institutional responsibilities within the GOE water quality community; 2) legal basis for water
quality regulations; 3) sources of pollution; and 4) a water quality assessment of the Nile system.
It is not meant as a technical report on water quality management, but as a status report, which
presents available data and information collected by the study team and provides insight to where
additional dataresides.

Sources of pollution and water quality data have been identified. The impact of pollution
sources on ambient water quality has been assessed and gaps of information with respect to
water quality are noted.

In general, analysis of the water quality data indicates the following:

The water quality of the main part of the Nile River, from Aswan to Delta barrage is good
in-spite of the high organic loads discharged from some of the drains and industrial
activities, indicating the continued high self-assimilation capacity of the Nile.

Agricultural drains receive al types of wastewater and experience more severe
contamination than the Nile River and canals. In Upper Egypt, four drains have been
identified as major sources of pollution. These are Kom-Ombo, Berba, Khor El-Sall
Aswan and Etsadrains.

In the Delta, most of the drains receive high loads of pollution exceeding their
assimilation capacity.

Information about the quality of other components of the eco-system (sediments,
phytoplankton and fish) is lacking.

Almost no information is available about the pollution contributed from the use of animal
manure, sludge and sediments which are dredged from the drains and used as fertilizers.

In general, ranking pollutants according to their severity to public health and the environment
puts pathogenic microorganisms at the top. This is followed by organic compounds which
biodegrade and deplete dissolved oxygen, rendering water unsuitable for many purposes. Thisis
followed by pesticide residues and heavy metals. However, very little information is available to
guantity the magnitude of the problem.
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1. Introduction

1.1 Overview

The Agricultural Policy Reform Program (APRP) is a United States Agency for International
Development (USAID) grant program involving several ministries. The Ministry of Agriculture
and Land Reclamation (MALR) is the primary Egyptian governmental agency charged with
support of agriculture production. The Ministry of Water Resources and Irrigation (MWRI) has
the prime management responsibility for Egypt’'s water resources. The MALR, MWRI and
USAID, under the umbrella of the APRP, jointly designed an agricultural and water policy
package, which consists of integrated policy and institutional reforms. USAID supports the
ministries’ efforts through annual cash transfers based on performance in achieving identified
and agreed-upon policy reform benchmarks.

Technical assistance for the water policy analysis activity is provided through a task order
(Contract PCE-1-00-96-00002-00, Task Order 807) under the umbrella of the Environmental
Policy and Institutional Strengthening Indefinite Quantity Contract (EPIQ) between USAID and
a consortium headed by the International Resources Group (IRG) and Winrock International.
Local technical assistance and administrative support is provided through a subcontract with Nile
Consultants.

1.2 Purpose of the Report

The purpose of this report is to document the results of the Survey of Nile System Pollution
Sources study conducted by WPAU/EPIQ. The study objective isto identify the main sources of
pollution of the Nile System and to characterize those sources.

Thisis one of two undefined “Analytical Studies’ included in the scope of work for the contract
extension period 1 April — 30 September 2002. 1t should be noted that the scope of the present
study was approved during the first week of July resulting in a very short period to complete the
effort.

1.3 Background

Water Pollution is considered to be one of the most dangerous hazards affecting Egypt.
Pollution in the Nile River System (main stem Nile, drains and canals) has increased in the past
few decades because of increases in population; several new irrigated agriculture projects, and
other activities along the Nile.

As the program to expand irrigated agriculture moves forward, the dilution capacity of the Nile
River system will diminish at the same time that the growth in industrial capacity is likely to
increase the volume of pollutants discharged to the Nile.

APRP Water Policy Program Survey of Nile System Pollution Sources



To solve the water pollution problem in Egypt, it is first necessary to understand the
characteristics of the Nile River System and how pollution now, and in the future, affects the
system. The present study is intended to complete the first step toward achieving that
understanding.

The objective of this study is to identify and characterize of the sources of pollution discharges to
the Nile River System.

The approved scope of work for this study includes accomplishment of the following tasks:

Survey the sources of existing, recent Nile River System data (post-1995) to: 1) identify
the main sources of pollution discharges to the system, 2) describe the source (i.e. name
and type of source such as municipal or industrial point sources, and; if possible, diffuse
agricultural sources), 3) characterize the discharges as chemical or biological, and 4)
define the location of each source.

Prepare a graphical presentation of the pollution sources, by displaying the sources on a
map of suitable scale or on a schematic of the Nile System. The fina format will be
jointly selected by WPAU/USAID/EPIQ.

1.4 Organization of the Report

The remainder of this report is organized in six chapters as follows:

- General Water Resources Setting.

- Responsibilities for Water Quality Management.
- Description of Data Collection Effort.

- Water Quality Assessment.

- Identification of Main Problem Areas.

- Conclusions.

APRP Water Policy Program Survey of Nile System Pollution Sources



2. General Water Resour ces Setting

2.1 General

The primary thrust of this study is to identify and characterize sources that cause pollution of the
various water supply resources in Egypt. In order to gain a full appreciation of the impacts of
discharging pollutantsto water bodies, one must have knowledge of the sources of Egypt’s water
supply and of the general situation with regard to wastewater generation and management. This
section breifly summarizes the sources of water supply in Egypt and presents a general overview
of what types of discharges are causing degradation of the water supply.

2.2 Water Resources

2.2.1 Conventional Resources

The conventional water resources in Egypt are limited to the Nile River, groundwater in the
Delta, Western deserts and Sinai, rainfall and flash floods. Each resource has its limitations on
use. These limitations relate to quantity, quality, location, time, and cost of development.

The Nileis the predominant source of fresh water in Egypt. Presently, it’s flow rate relies on the
available water stored in Lake Nasser to meet needs within Egypt’s annual share of water, which
is fixes at 55.5 Billion Cubic Meters (BCM) annually by an agreement signed with Sudan in
1959.

Groundwater exists in the western desert within in the Nubain sandstone aquifer that extends
below the vast area of the New Valley and its sub-region East of Owaynat. This aquifer stores
about 200,000 BCM of fresh water. However, this groundwater occurs at great depths and the
aquifer is generally non-renewable. Therefore, the utilization of such water depends on pumping
costs and its depletion rate versus the potential economic return over the long run.

Groundwater in Sinai exists mainly in three different water-bearing formations; the shallow
aquifers in Northern Sinai; the valley aquifers; and the deep aquifers. The shallow aquifersin
the Northern part of Sinai are composed of sand dunes that hold the seasonal rainfall, which
helps in fixing these dunes. The aquifers in the coastal area are subject to salt-water intrusion.
The total dissolved solids in this water range from 2,000 to 9,000 ppm.

The groundwater aquifer underlying the Nile valley and Delta is recharged by seepage |osses
from the Nile, the irrigation canals and drains, and deep percolation of water from irrigated
lands. The total available storage of the Nile aquifer is estimated at about 500 BCM but the
maximum renewable amount (the aquifer safe yield) is around 7.5 BCM. The existing rate of
groundwater abstraction in the Valley and Delta regions in about 4.8 BCM/year, which is still
below the potential safe yield of the aquifer.
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Rainfall on the Mediterranean coastal strip decreases eastward from 200 mm/year at Alexandria
to 75 mm/year at Port Said. It aso declines inland to about 25 mm/year near Cairo. Rainfall
occurs only in the winter season in the form of scattered showers. Therefore, it cannot be
considered a dependable source of water. Nevertheless, some seasonal rain-fed agriculture is
practiced in the northern coast to the west of Alexandria and in Sinai utilizing these small
amounts of water. Floods occurring due to short period, high intensity storms are a source of
environmental damage, especialy in the Red Sea area and southern Sinai.

2.2.2 Non-Conventional Water Resources

Non-conventional water resources include agricultural drainage water, desalinisation of brackish
groundwater and/or seawater, and treated municipal wastewater. Desalination is practised on a
small scale at present, mainly along the Red Seacoast. Treated municipal water is presently in
the research and pilot testing stage. These latter two sources are not discussed further herein.
Reuse of agricultural drainage has been practiced for many years. Plans are underway to
increase this source in future. Agricultural drainage reuse is considered a significant water
source and therefore warrants separate discussion as follows.

2.2.2.1 Agricultural Drainage.

The agricultural drainage of the southern part of Egypt returns directly to the Nile River where it
is mixed with the Nile fresh water and reused for different purposes downstream. The total
amount of such indirect reuse is estimated to be about 4.07 BCM/year in 1995/96. This drainage
flow comes from three sources; tail end discharges and seepage losses from canals; surface
runoff from irrigated fields; and deep percolation from irrigated fields (partialy required for salt
leaching). The first two sources of drainage water are of relatively good quality water. The deep
percolation component is more salty and even highly saline, especialy in the northern part of
Delta, due to seawater intrusion and upward seepage of groundwater to drains.

In addition, it is estimated that some 0.65 BCM/year of drainage water is pumped to El-
Ibrahimia and Bahr Y ousef canals for further reuse. Another 0.235 BCM/year of drainage water
is reused in Fayoum while about 0.65 BCM/year of Fayoum drainage is disposed of in Lake
Qarun

In the Delta region the amount of agricultural drainage water reuse was estimated in 1995/96 to
be around 4.27 BCM in addition to about 0.3 BCM lifted to Rossetta branch from west delta
drains. This constitutes the official reuse carried out by pumping stations of the Ministry of
Water Resources and Irrigation (MWRI). Additional unofficial reuse done by farmers
themselves, when they are short of canal water, has been estimated to be around 2.8 BCM.
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The remaining drainage water is discharged to the sea and the northern lakes via drainage pump
stations. Thetotal amount of drainage water that was pumped to the sea during the year 1995/96
has been estimated to be 12.41 BCM.

Reuse of agricultural drainage water in the Delta is limited by the salt concentration of the
drainage water. Moving from upstream to downstream, the level of salinity increases but in most
of the valley and in the southern part of the Delta region, the salinity remains below the critical
level of 1,000 ppm making it possible for reuse. However, in the northern part of Delta region,
large quantities of salt seep through groundwater to the drainage water due to the sea water
intrusion. The amount of seawater that seeps into the drains is estimated to be about 2.0
BCM/year. Thiswater is pumped back to the sea and northern lakes to maintain the salt balance
of the system.

2.3 Sectors Contributing to Pollution

Degradation of Water quality is a major issue in Egypt. The severity of present water quality
problems in Egypt varies among different water bodies depending on: flow, use pattern,
population density, extent of industriaization, availability of sanitation systems and the social
and economic conditions existing in the area of the water source. Discharge of untreated or
partially treated industrial and domestic wastewater, leaching of pesticides and residues of
fertilizers; and navigation are often factors that affect the quality of water.

2.3.1 Industria Wastewater

The industrial sector is an important user of natural resources and a contributor to pollution of
water and soil. There are estimated to be some 24,000 industrial enterprises in Egypt, about 700
of which are mgjor industrial facilities. The spatia distribution of industry in Egypt is influenced
by the size of the employment pool, availability of services, access to transportation networks,
and proximity to principlan markets. The manufacturing facilities are therefore often located
within the boundaries of major cities, in areas with readily available utilities and supporting
services. In general, the mgority of heavy industry is concentrated in Greater Cairo and
Alexandria.

Industrial demand for water in the year 2000 has been reported to be 3.6 BCM/year. By the year
2017, the industrial demand for water is expected to reach 5.5 BCM/year. Consequently, a
corresponding increase in the volume of industrial wastewater is expected, (NWRP, 2002).

2.3.2 Municipal Wastewater

Based on the population studies and rates of water consumption, the total wastewater flows
generated by al governorates, assuming full coverage by wastewater facilities is estimated to be
3.5 BCM/year. Approximately 1.6 BCM/year receives treatment. By the year 2017, an
additional capacity of treatment plants equivalent to 1.7 BCM is targeted (National Water
Resources plan, 2002). Although the capacity increase is significant, it will not be sufficient to
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cope with the future increase in wastewater production from municipal sources and therefore, the
untreated loads that will reach water bodies are not expected to decline in the coming years, as
demonstrated by the following table.

Proj ections of Wastewater Treatment Coverage

Y ear Population People Serves People Not Served
1997 60 Million 18 Million 42 Million
2017 83 Million 39 Million 44 Million

The constituents of concern in domestic and municipal wastewater are: pathogens, parasites,
nutrients, oxygen demanding compounds and suspended solids. In Greater Cairo and other
cities, the sewerage systems also serve industrial and commercial activities. Therefore, instances
of high levels of toxic substances in wastewater have been reported. As these toxic substances
(heavy metals & organic micro-pollutants) are mainly attached to suspended material, most of it
accumulates in the sludge. Improper sludge disposal and/or reuse may lead to contamination of
surface and ground water.

In general, the bulk of treated and untreated domestic wastewater is discharged into agricultural
drains. Total coliform bacteria reach 10° MPN/100 ml as recorded in some drains of Eastern
Delta. It is important to mention that all drains of Upper Egypt flow back into the Nile.
Moreover, it has become a national policy to maximize the reuse of drainage water by mixing it
with canal water. Many irrigation canals may be contaminated with pollutants from domestic
sources as a result.

2.3.3 Agricultural Drainage Water

Apart from being the largest consumer of water, agriculture is also a contributor to water
pollution. Drainage water seeping from agriculture fields are considered non-point sources of
pollution. These non-point sources are, however, collected and concentrated in agricultural
drains and become point sources of pollution for the River Nile, the Northern Lakes, and
irrigation canals in case of mixing water for reuse. Moreover, these non-point sources of
pollution may also influence the groundwater quality. Mgor pollutants in agricultural drains are
sats; nutrients (phosphorus & nitrogen); pesticide residues (from irrigated fields), pathogens
(from domestic wastewater), and toxic organic and inorganic pollutions (from