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Foreword
The Egyptian Environmental Affairs Agency (EEAA) was established
in 1982 as the national focal point of Environmental projects and
activities in Egypt. Since then, EEAA goes forward in achieving
objectives and policies with the purpose of improving and conserving
Environment in Egypt.
In 1994, Law no. 4 for 1994 was issued concerning The Environment so
as to bridge the legislative gap in the environmental activities and
organizations that haven’t got legislations.
In this regard, the state realized the importance of expanding the
environmental structure in Egypt by establishing Ministry of State for
Environmental Affairs aims together with EEAA for implementing the
environmental Law and its modification by law no. 9 for the year 2009.
Throughout four decades between 1970 and 2010, the concept of
Environment changed totally as it is expanded to cover a broader
perspective where environmental fields cover cross-cutting aspects of
sciences and knowledge. These include green economy, green building,
environment-friendly cities and green capitals in addition to
environmental concepts in the manufacturing and Production fields such
as: Cleaner Production, E Energy Saving, Reuse & Recycling,
Commitment and compliance concepts, Environmental Management
decision support systems, sustainable development policies,…etc.
The environment is no longer limited to one category or single sector or a
specific authority but it became an entire partnership among all citizens
along different cultures, genders and ages. Misconceptions that
environmental engineering is equivalent to sanitary engineering or any
other specific engineering discipline have been eradicated.
To cope with the massive development in the different environmental
fields and concepts, it was important to develop environmental
legislations for society and to inform decision makers, authorities
concerned with environment and civil society institutions of the
environmental status along each year so as to maximize positive benefits
and minimize negative impacts to preserve national resources and
maintain public welfare.
In this respect, the legislator recognized this and set the fifth article of the
second chapter of law no. 4 for year 1994 concerning Environment,
modified by law no. 9 for 2009 stipulating “Preparing an annual report of
the environmental status presented to Mr. President and Cabinet Ministers
with a copy to be lodged at People Council”. Also, this article became
one of the essential tasks of EEAA.
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This report presents the state of environment in Egypt during 2012 as it
portrays a clear vision of the essential environmental components: Air,
Water, Land, Urban, Industrial and Touristic environment, Environment
Protection fund and Egypt’s rank in the global environmental
performance index. This report also displays the changes inferred to
Environment whether detrimentally or beneficially while highlighting
major incidents, impacts and trends through a standard set of
environmental indicators that show Environmental state as compared to
previous years.
The report includes four parts, where the First part addresses the air state,
the Second part discusses Fresh Water & Marine Environment, the Third
part displays Land State while the Fourth part tackles the urban
environment.
Chapter one deals with air quality and air pollution sources. The most
important pollutants are suspended solid particulate matters (PM2.5PM10), gas pollutants: sulfur dioxide, nitrogen dioxide, ozone, carbon
monoxide and leads compounds. Also, the report shows the state of the
national network for monitoring air pollutants which has been initiated
and expanded since1998 to comprise of 87 monitoring stations for air
quality pollutants sources, allocated at different areas throughout the
nation. Moreover, the report includes results reported by the national
network for industrial emissions, emissions of vehicles exhausts and
transport sustainability project. Finally, measured values for air quality
indicators along with future plans for improving air quality are
introduced.
Chapter two deals with climate change clarifying Egypt’s efforts for
dealing with climate-induced impacts including the preparation of
national communication reports of the United Nations framework for
climate change convention. Also, the report points out mitigation
measures, Kyoto protocol and clean development mechanism.
Furthermore, this chapter addressed the risks and impacts of climate
change on the important sectors in Egypt along with proposed adaptation
measures. The sectors which are mainly influenced by climate change
include coastal and agricultural zones, water resources, tourism, housing,
roads and health. In addition, the chapter includes studies and pilot
projects in cooperation with some national and foreign authorities,
besides the exerted efforts related to climate change technology and
researches during 2012.
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Chapter three deals with ozone layer protection by clarifying
environmental and healthy damages arising from ozone layer depletion,
environmental indicators related to compliance with Montreal Protocol
provisions concerning the gradual reduction of Ozone depleting
substances in different sectors. The chapter also shows the Egyptian
strategy for the phase out of HCFC substances, while referring to Methyl
Bromide project for replacement of central refrigeration units’ running
with HCFC substances.
Chapter four deals with Noise levels in Greater Cairo governorates,
noise levels in industrial and residential areas and on roads narrower than
12 meters in areas of different activities. The chapter includes an analysis
of noise levels monitoring network results in Greater Cairo governorates
and comparing them with the previous years. Moreover, the report
discusses the violations of noise levels for different activities inside
working environment (industrial- commercial- touristic) along EEAA
regional branches.
Chapter five addresses freshwater and portrays efforts exerted for
protecting the Nile River, the main sustainer of life in Egypt, and
waterways from pollution in addition to reviewing the current status of
water quality in the Egyptian lakes. Also, the chapter includes
measurements for selected industrial and sewage effluents and their
impacts on water quality.
Chapter six deals with the quality of coastal water and marine and
coastal zones by viewing management measures of marine and coastal
zones and maintaining them from pollution. Also, the chapter highlights
the major risks and vulnerability of marine and coastal zones. The chapter
points out to the National program for monitoring coastal water quality
and the Mediterranean Sea, Red sea and Gulfs of Suez and Aqaba water
quality in addition to water pollutants indicators.

Chapter seven assesses biodiversity and shows the efforts devoted to
biodiversity conservation which is regarded as the national natural asset
supporting many development programs. Also, the chapter includes
existing pressures and threats of agricultural biodiversity, invasive
species and the efforts exerted for registering classified groups to
diminish its risks and detrimental impacts on the Egyptian ecological
systems. Moreover, the chapter refers to climate impact on biodiversity
and potential threats to natural pollution dynamics for different species.
Furthermore, the chapter highlights the status of northern and inland lakes
3

as well as Nile River and Nasser Lake. The chapter also discusses the
status of ecological, coastal and marine systems in the Mediterranean and
the Red seas. Furthermore, the chapter shows biodiversity’s national
strategy and action plan, in addition to role of civil communities in
preserving natural protectorates and genetic resources and the relevant
traditional knowledge. The chapter also addresses the preparation of
education, communication and environmental awareness strategy
concerned with biodiversity issues.
Chapter eight deals with afforestation and green belts clarifying
efforts exerted for organizing and supporting afforestation, trees
cultivation and timber forests activities. The green belt project around the
ring road of Greater Cairo, green landscapes and gardens cultivation in
governorates, hospitals and schools demonstrates few efforts. Besides,
cultivation of timber forests using treated waste water is another
illustration.

Chapter nine deals with combating desertification while recalling that
96% of Egyptian lands are classified as arid and hyper arid’s areas mainly
deserts. The chapter also addresses the four agricultural zones, essential
processes and pressures leading to desertification as well as its
consequences. Moreover, the chapter includes the national response to
combating desertification in addition to the integrated programs and
national action plans for combating desertification within the
environmental agricultural regions.
Chapter ten handles urban, industrial and touristic development
showing environmental impacts and environmental problems in these
zones in addition to efforts exerted for solving these problems.
Chapter eleven deals with protection and improvement of the
industrial environment, and the current status of projects and programs:
Egyptian Pollution Abatement Project (EPAP) and Private and Public
Sector Industrial project (PPSI) within small, medium and large
enterprises are supported to assist them in achieving compatibility with
the environmental law.
Chapter twelve deals with solid waste which annually amounts to 21.5
million tons, from which 9.5 million tons are generated annually within
Greater Cairo governorates with a percentage 45%. Treatment processes
in Egypt account for 9.5% of the total municipal waste stream. Moreover,
the chapter involves efforts for enhancing waste management in
4

governorates through provision of equipment within the framework of the
instant initiative for improving cleanliness, in addition to execution of
Control plans for public dumpsites and surveillance & control on the ring
road. The chapter also refers to The Egyptian National Network for
exchanging information and experiences in the field of solid waste
management (Sweep Net) and its purpose. Besides, the integrated
environmental management for dealing with solid waste.
Chapter thirteen deals with hazardous substances and waste,
persistent organic pollutants, the chapter discusses the environmental
indicators of inventory of the imported chemicals and the industrial
chemicals, in addition to the attempts undertaken for diminishing
negative impacts and the technical support for the integrated management
of Hazardous substances and waste. Besides, related cooperation projects
with international partners are displayed.
Chapter fourteen deals with Environment Protection Fund, regarded
as a governmental instrument for providing support and finance to
environmental projects. Also, the chapter shows projects that the fund has
implemented during 2012, divided into projects financed by EPF in
cooperation with EEAA, Projects that are under negotiations for
implementation and Cleaner Production Projects implemented in
cooperation with the Environmental Compliance Office.
Chapter fifteen deals with Environment performance Index, clarifying
Egypt’s rank at the global level. EPI is issued by Yale University and
geosciences network center, affiliated to Columbia University in
cooperation with the Global Economic Forum (Davos) and common
researches center in The European commission.
The report shows Egypt’s rank in EPI during 2012, where Egypt ranked
first of 16 countries on the level of the Arab countries. On the regional
level, Egypt got the first position of 18 countries. On the level of Eastern
Europe and Central Asia, Egypt advanced compared to previous years to
occupy the fifth position of 18 countries. Also, Egypt advanced during
2012 on the international level to the 60th rank of 132 countries included
in EPI. Finally, the chapter ended with a summary clarifying that Egypt is
regarded as one of the best 10 countries during the period starting from
2000 to 2010 in the environmental performance, which is considered a
positive indicator in the field of Environment’s protection.
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Finally, the Ministry of State for Environmental Affairs wishes to extend
its gratitude and thanks to all those who provided positive inputs
towards protecting the Egyptian Environment and preserving its resources
including EEAA, ministries, Egyptian universities, agencies, and
educational institutions, NGOs and civil society organizations and the
private sector who promote sustainability of natural resources and sparing
no efforts to maintain a clean environment free from pollution providing
for
better
life
for
our
future
generations.

Minister of State for Environmental Affairs
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Methodology
Report objectives:
First: Apply an important article of the Environment Law no. 4/1994 and
its Executive Regulation amended by Law no. 9/2009.
Second: Provide clear and precise picture for the environmental
components - water ( fresh and coastal ) and to clarify the extent of
positive or negative change with a brief overview of the changes that
have occurred in the other three components (air , biodiversity and urban
environment).
To realize these objectives the methodology depends on the following
four principles:
Principle I:
Transparency: Actual state of environment in Egypt has been displayed
using updated data available to MSEA- EEAA, through cooperation with
all ministries, organizations and research centers. The State believes that
transparency principle will aware public with the nature and impacts
environment exposed to, as well as exerted efforts to minimize negative
impacts.
Principle II:
Participation: The report was based on participation of experts,
researchers and those interested in the environment, representing various
executing sectors such as concerned ministries, research centers,
universities, environmental media experts and representatives from the
private sector ;as well as organizations and NGOs in the preparation and
review of the report.
Principle III:
Global Standards: The introduction of global standards internationally
recognized in the SOE reporting, therefore the scientific approach has
been applied in writing the report, which includes all fields (sources harmful impacts - environmental indicators - efforts to minimize negative
impacts - future vision).
Principle IV:
International obligations: The need to link Egypt's international
obligations ratified under international environmental conventions, which
have an impact on the global environment and the exerted efforts at the
national level to deal with national environmentel issues; where it is not
possible to separate local from world environmental impacts , due to the
fact that we are living on one planet (Earth).
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Part one: Air
Chapter 1: Air Quality
Chapter 2: Climate Change
Chapter 3: Ozone Layer Protection
Chapter 4: Noise
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Air Quality
1-1 Introduction:
Air pollution is considered one of the major challenges facing Egyptian society. the
Ministry of State for Environmental Affairs put these issues on the top of its
priorities, and gave extraordinary attention to execute the strategies that face air
pollution relatively with economic growth in addition to industrial, and other
development processes.
Environmental pollution is defined as the recent environmental changes, which
result in inconvenience to humans or damage, or death, either directly or indirectly
or through a breach of environmental regulations. It is also defined as various
environmental threats that individuals and components of the environment are
exposed to.
The Ministry of state for Environmental Affairs has developed a plan for
development of the national network for monitoring ambient air pollutants
during 2012 to increase the efficiency of monitoring stations and to change
some monitoring sites to cope with some changes that occur in the existing
sites, and to meet the essential goal to monitor air pollutants in some sites in
addition to upgrading and replacing the old stations to activate the
communication channels, as well as supplying the stations with device for
weather factors monitoring to achieve overview of monitoring activities
through the effect of weather factors on the dispersion and concentration of the
pollutants in monitoring sites this is according to the latest scientific methods
in the field of monitoring in order to have a comprehensive coverage to all areas
of the Republic.

The results of the monitoring stations of the network during 2012 were
analyzed and the performance ratio was evaluated in the network station level,
in spite of the negative impact of the country instability and security unrest in
Egypt during this year which was reflected on the station operation and
monitoring as well as its effect on the network development plans that set by
the network technical management with regard to supplying the network with
14

modern equipment and spare parts as a result of periodic developments of the
stations at the administrative and financial level.

The sources of air pollution are divided into two sections:-

Natural sources; which are not a man-made like desert and its dust storms
and other factors.
Industrial sources; they are man-made, caused by human, such as car
exhausts from burning fuel, electricity generation…and others , which leads
to the emission of gases and particles spread in the air and disturb the
ecological balance transactions, these pollutants can be solid, liquid or
gaseous.

These pollutants can be classified into primary and secondary pollutants. Primary
pollutants that emitted directly from the source, such as carbon monoxide gas
emitted from car exhausts or from factory stacks, Secondary pollutants are formed
later when primary pollutants interact with each other.
Some air pollutants in Cairo were increased than the permitted limits and the
replication of weather fundamentals which affect the air quality known as black
cloud (smog). This phenomenon is associated with the burning of agricultural
residues and municipal, as well as car exhausts and industry.
Six major pollutants were selected to be indicators of the state of ambient air quality.
According to the guidelines of the American Environmental Protection Agency
(EPA) and the World Health Organization (WHO), these primary pollutants are
resulting from human activities including: Sulfur Dioxide, Nitrogen Dioxide,
Carbon Monoxide, Ozone, Lead, and Particulate Matters, therefore a lot of strategies
were developed to mitigate these pollutants impacts by using all technical and
scientific means in order to reach the allowable limits approved by (WHO).

2.1. Ambient air pollutants:Ambient air pollutants are divided into two major types; the suspended
inhaled particles and gases. These pollutants, their sources and impacts will be
reviewed in details below as well as the results of exceeding the permissible
limits stipulated in Annex 5 in Law No. 4 of 1994 as amended by Law No. 9 of
2009.
15

1.2.1. Particulate Matters:The atmosphere contains massive amounts of tiny dust particulates that called
(Particulate Matters) which contain organic, non-organic solid matter, and mineral
elements
The variation of particulates diameters is mostly according to the source of these
particulates, which may be a non-complete combustion processes of fuel,
transportation means, industry…Etc.
They are Solid suspended particles Known as the airborne solid minutes come
from many sources of different sizes and installation of chemical components
consisting of organic and inorganic components. That either produced from natural
sources or from various human activities. And also the chemical composition of
particulate air pollution plays a major role in the negative environmental impacts ,
as well as particle size where it plays a major role and which varies according to the
quality of the source emitted from it, which determines the trajectory and impact of
particles on human and animal and plant , and with the presence of contaminants
initial gas in the air it is possible that consists of secondary pollutants and suspended
solids particles examples represented in the sulfur particles which consist of gaseous
sulfur oxides , and particulate nitrate from nitrogen oxides , acid spray consists of
oxides of sulfur and nitrogen. And usually produce particulate matter that no more
than 2.5 micrometers in diameter from fuel combustion in automobile engines,
power plants, factories, and wood burning. The larger particles of 2.5 micrometers
usually produce movement of vehicles on the un paved roads and Ablation wind,
and volcanic eruptions. As this material accumulates sticking up in the air and to the
respiratory system and result in adverse health effects, when exposure to the
outstanding large-diameter happen irritation of the respiratory system as is the case
in asthma. The suspended solids minute stemmed by several problems, the most
important increase in diseases related to the heart and lungs, and beyond the
influence of these substances lingering health problems to include low vision,
especially on the roads, and caused problems.
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Particulates Matter known as air carriers from tiny solid particles that come
from different sources with different sizes and chemical structure match with the
organic and inorganic components, these particles not only resulted from natural
source but also different human activities. The chemical structure of air pollutants
particulates has negative impact on the environmental effect according to the
emission source, where there is an effect of particles on human, animal and plant.
The secondary pollutants may be form from the gaseous primary pollutants as the
particulates Matter from sulfur oxide and nitric oxide.
Fine particulates Matter with 2.5 micrometers in diameters resulted from the
fuel burning of vehicles, power plant, factories and wood burning, while the coarse
Particulates Matter with more than 2.5 micrometers in diameters resulted from wind
ablation, volcanic eruptions and movement of vehicles on unpaved roads.
These Particles accumulate in air and reach to respiratory system lead to
harmful healthy effect. The inhalation of the coarse particulates Matter resulted in
irritation of respiratory system as asthma case, while the fine particulates not only
lead to increase heart and lung diseases but also vision problems on roads.
Particulate matters can be divided according to its diameter and classified by
the following categories put by United States Agency for Environmental Protection
(EPA):
1.

2.

3.

(Super Coarse): diameter of that particulates are much higher than 10
microns which is not widely transported in the atmosphere because of
the gravity, therefore, they are falling quickly on the ground surface.
(Coarse): its diameters ranged from 2.5 to 10 microns, these particulates
could transport in the ambient air for a long distances up to dozens of
kilometers.
(Fine): its diameters ranged from 0.1 to 2.5 microns, these tiny
particulates just seen by electronic microscope .it is inhaled to lungs
through respiration which is harmful for the lungs.

4(Ultra-fine): its diameters less than 0.1 micro, it is difficult to be
precipitated, but it is gathered with each other , and its diameter amounts 1
micro , which is considered very harmful for human and animals .
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Particulates have a negative impact on public health, where
researchers reported that the high concentrations of fine particles has
a direct responsibility of the Diseases of Asthma, Chest allergic,
Cardio diseases and other respiratory diseases, ... Etc. The different
impacts of particles depend on several factors, such as particulate
diameter, where the particulates with diameter less than 10 microns
PM10 have significant importance because it can be inhaled and
reach the lower respiratory system.
2.2.1. Gaseous pollutants: There are several sources of gaseous pollutants , as the use of oil fuel in the process
of energy production is one of the most important sources because fossil fuels such
as coal and oil contain many organic ingredients as well as some inorganic elements
that affect directly and indirectly public health, including:
a. Sulfur dioxide is mainly produced from the combustion of petroleum products
containing the element sulfur.
b. Nitrogen dioxide gas is a product of the combustion of petroleum materials at
high temperatures.
c. Ozone gas is a product where the indirect result of the interaction of nitrogen
oxides with hydrocarbons at high temperatures.
d. Carbon monoxide gas is emitted through the process of incomplete
combustion of the fuel.

3.1. National Network for ambient air monitoring: Ministry of State for Environmental Affairs (EEAA) and its executive agency has
started the establishment of a network to monitor air pollutants at 1998 in the context
of its responsibility for the protection of the Egyptian environment and it aims to
identify the sources of pollutants, air quality, determine the level of control it and
reduce the pollution of the air and recognize the state of air quality and focus on
getting rid of the risk of air pollution reasons.
A national monitoring network consists of 87 monitoring stations distributed all over
the different regions of the Republic according to the following classification:
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• Industrial areas (19) stations.
• Residential areas (11) stations.
• Traffic areas (11) stations.
• Urban areas (21) stations.
• Reference zones (9) stations.
• The areas with overlapping nature of the activities (16) stations.
The methods of monitoring process in the national Network are as follows:
The first method: - through instantaneous automatic devices operated 24h/7day,
where the data records and Statistical calculations done on hourly and daily basis.
The second method: - carried out through semi-automatic sampling devices
(collection on filters), later these samples are analyzed in specialized chemical
laboratories to determine concentrations.
Monitoring Stations includes 87 stations distributed as follows:
42 instant monitoring stations – 45 Sampling stations include 20 Lead stations in
Greater Cairo.
Table (1-1) the geographical distribution of air monitoring stations affiliated to MSEA during 2012
Source: EEAA - the Air quality sector
Station
Greater Cairo

Alexandria

Delta

Upper
Egypt

Sinai and Canal
Cities

Total

Industrial

8

3

4

3

1

19

Urban

9

1

4

7

-

21

Residential

5

2

2

2

-

11

Traffic

10

-

-

1

-

11

remote

4

1

1

1

2

9

Mixed

12

1

2

1

-

Total

48

8

14

15

3

Type

19

16
87

Map (1-1) the distribution of air monitoring stations in the Country

Source: EEAA - the Air quality sector

4.1. Air quality indicators:The national air monitoring network is considered as a basic reference for air quality
indicators preparation as well as the basis for examining the changes over the
previous years.
1. Through the national network for monitoring air pollutants; the most
important indicators of pollution are defined in coordination with various
stakeholders to discuss ways to access these indicators to safe levels.
2. Indicators and data used in the preparation of integrated environmental
assessment, sustainable development and state of the environment reports and
environmental indicators and monitoring the performance of agreed policies
and their impact on the extent of the improvement in air quality.
3. The results of the national network for monitoring air pollutants show rates of
change in concentrations during the previous years and the extent of
improvement in order to evaluate the plans and programs to improve air
quality over time.

20

4. Monitoring results are considered the most important mechanisms required
and necessary in the field of environmental assessment and determine the
environmental load for different areas.
5. The modified criteria set for Implementing Regulations for the Law of the
environment are modified according to the monitoring results and the extent
of the improvement in air quality.
The following are the most important indicators monitored by the results of the
national network stations to clarify the status of ambient air quality during 2012 and
through accurate analysis of the data and the concentrations monitored throughout
the year and comparing them with the results of the monitoring of previous years:
1.4.1. Sulfur Dioxide (SO 2 ):
Sulfur dioxide gas is mainly generated as a by-product of fuel’s sulfur oxidation
process during burning processes. This gas is formed either through stationary
sources such as power plants and various factories and mobile sources represented
in vehicles, taking in consideration that the maximum allowable limit is 60 µg / m3
as an annual average (Annex No. 5 in the executive regulation of Law no. 4 / 1994
as amended by Law 9 / 2009).
1. Annual average in urban areas:
Figure no. (1-2) Shows the annual average of sulfur dioxide concentrations for the
years (1999, 2010, 2011,2012) compared with the maximum allowable limit which
is 60 µg / m3 as an annual average (Annex No. 5 in the executive regulation of Law
no. 4 / 1994 as amended by Law 9 / 2009).
There is a gradual improvement in concentrations measured since 1999 until 2012
where it is about 47% compared to 2011 and 86% compared to the base year 1999
where, the general annual average was (59 µg / m3).
The annual average concentration of year 2012 was (8 µg / m3) compared to the
annual average for year 2011 about (15 µg / m3).
Through the monitoring of sulfur dioxide concentration during 2012 all over the
country, it can indicate that the annual average in all monitoring stations of the
Republic did not exceed the annual permissible limits (60 µg / m3).
21

Annual average of SO2 concentrations all over urban areas of Egypt (1999 - 2012)

concentration µg/m3

70
60

50 µg/m3/year (Air quality limit)

50
40
30
20
10
0

1999

2011
Year

2012

Fig. (1-2): Annual average of sulfur dioxide concentration in Egypt during 1999-2012.
Source: EEAA/ EQS.

This can be attributed to replacement of other types of fuel by natural gas that used
to run factories, power plants and steering vehicles, in addition to the transformation
of sulfur oxides into inhaled solid particles and it is confirmed by studies placement
of pollutants to their sources in the territory of Greater Cairo, in addition to the
decrease in consumption of diesel fuel and fuel oil as a result of unavailability during
2012 due to the economic and political conditions resulting in non-operating
factories and efficiently complete closing of some lines in many industries, as well
as lower rates of vehicles running on the roads.
2. Daily average in urban areas:
The compatibility of daily averages over sites in urban areas was approximately 99%
with the permissible limit (125 µg / m3 / day) in Annex No. 5 in the executive
regulation for Environmental Law No. 4 / 1994 as amended by Law No. 9 / 2009 as
shown in figure (1-3).
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Frequency distribution of daily averages of SO2 all over urban areas in Egypt during 2012
100%

80%

125 µg/m3/day
(Air quality limit)

Limits compatibility %

90%

70%
60%
50%
40%
30%
20%
10%
0%
1--25

25-50

50-75
concentration µg/m3

75-100

100-125

More than 125

Fig. (1-3) Daily average frequency distribution of sulfur dioxide in Egypt during 2012 at urban
monitored areas.
Source: EEAA/ EQS.

Figure (1-4) shows change rate for daily averages concentration of sulfur dioxide
during 2012 in urban areas to the network, which describes the case of variation in
the rates of change of the average concentration over the days of the month, which
shows the multiplicity of sources of pollution, especially mobile sources, which its
impact is clear in Kolaly, Elmohandsen and Abbasiya stations characterized by the
presence of a high density of traffic.
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Diurnal variation of Daily averages of SO2 all over urban sites in Egypt during 2012
45.0
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Fig. (1-4) Diurnal variation of Daily averages of So2 all over urban sites in Egypt during 2012.
Source: EEAA/ EQS.

3. Hourly average in urban areas :
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Frequency distribution of hourly averages of SO2 all over urban areas in Egypt during
2012
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Fig. (1-5) Frequency distribution of hourly averages of So2 all over urban areas in Egypt during 2012
Source: EEAA/ EQS.

The compatibility rate of hourly averages for station in urban sites is approximately
100% as these averages did not exceed the permissible limits of law (300 µg / m3 /
hour) in urban areas as shown in figure (1-5).
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Figure (1-6) showed the diurnal variation for one hour averages in monitoring
stations at urban sites in network which represent the traffic, residential and urban
nature where the highest rates all over the day were recorded during the rush
period (8 am- 6 pm) which represents the intensive human activities daily.
Diurnal variation of hourly averages of SO2 all over urban sites in Egypt during 2012
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Fig. (1-6) Diurnal variation of hourly averages of SO2 all over urban sites in Egypt during 2012.

4. Annual average in industrial areas:
By reviewing the results of monitoring sulfur dioxide in some industrial areas of the
Republic: (Abu zaabl - Shubra Al Khaimah – tebbin in Greater Cairo - Max in
Alexandria - Kom Ombo in Aswan) demonstrated the compliance with the limit in
Annex No. 5 in the Regulations Law No. 4 for the year 1994, amended by Law 9 of
2009, (60 µg / m3 / year) in industrial areas, where the annual average recorded (18
µg / m3).
The improvement percentage in average annual concentrations in industrial areas
during 2012 than that in 2011 (23 µg / m3) has been estimated at nearly 22% as
shown in Figure (1-7)
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Annual average of SO2 concentrations all over industrial areas of Egypt (2011 - 2012)
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Fig. (1-7) Annual average of sulfur dioxide concentration in industrial areas during (2011-2012)
Source: EEAA/ EQS.

5. Daily average in industrial areas:
The compatibility rate of monitoring results as daily average in monitoring sites of
industrial zones estimated with 100% with the maximum daily average prescribed
by law (150 µg / m3/ day) in industrial areas where the daily averages exceeded the
permissible maximum limits for daily average as shown in figure (1 - 8).
Frequency distribution of daily averages of SO2 all over industrial areas in Egypt during 2012
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Fig. (1-8): Daily average frequency distribution of sulfur dioxide in Egypt during 2012 at industrial
monitored areas.
Source: EEAA/ EQS
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Diurnal variation of Daily averages of SO2 all over industrial sites in Egypt during 2012
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Fig. (1-9): Diurnal variation for daily averages concentration of sulfur dioxide during the month in
2012 at industrial monitored areas

6. Hourly average in industrial areas:
Hourly averages are fully coincided with the allowable limit in Annex No. 5 in the
Regulations Law No. 4 of 1994 as amended by Law 9 of 2009, (350 micrograms /
m 3 / h) in industrial areas, where the compatibility rate was almost 100% as in
Figure (1-10).
This may be due to lower rates of fuel & diesel consumption as a result of
unavailability during 2012 due to the economic and political conditions. This led to
factories did not run efficiently and consequently complete closure of some
operating lines in many industries.
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Frequency distribution of hourly averages of SO2 all over industrial areas in Egypt during 2012
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Fig. (1-10) frequency distribution of hourly average of sulfur dioxide all over industrial areas in Egypt
during 2012
Diurnal variation of hourly averages of SO2 all over industrial sites in Egypt during 2012
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Fig. (1-11) Rate of change in the average concentration / hour throughout the day with some network
stations in industrial areas
Source: EEAA/ EQS

1.4.2 Nitrogen dioxide NO2:
Nitrogen dioxide gas is one of the most important air pollutants and is commonly
produced from processes of the burning of fuels conducted at high temperatures, its
color is brown tends to red and has a pungent smell sharp. Noteworthy that the
maximum allowable limit in urban areas is 60 micrograms / m 3 in the air as an
annual average, and 80 micrograms / m 3 as a maximum annual average in the air at
industrial zones in accordance with Annex No. 5 in the Regulations of Law No. 4 of
1994 as amended by Law 9 of 2009.
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1. Annual average in urban areas:The results showed that the annual average concentrations, which were monitored at
air quality monitoring sites in urban areas nationwide in 2012 estimated with (32
μg/m3)which is less than the maximum allowed limit of law (60 μg/m3 in the air as
an annual average in urban areas).
By Comparing the annual average for 2012 (32 μg/m3) and the annual average for
2011 (58 μg/m3), a decline of 44% was almost recorded in the annual average for
2012, as well as recording an improvement rate of 29% as an annual average in the
base year 1999 (45 μg/m3) as shown in Figure (1-12).
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Fig. (1-12) Annual average of nitrogen dioxide concentrations all over urban areas of Egypt (19992012)

2. Daily average concentration in urban districts:
The hourly average concentrations of nitrogen dioxide didn't exceed the permissible
limit for urban areas (150 μg/m3/day) according to annex no. 5 in the Executive
Regulation of Environment Law no. 4/1994 amended by Law No. 9 of 2009, as in
figure (1-13).
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Frequency distribution of daily averages of NO2 all over urban areas in Egypt during 2012
70%

150 µg/m3/day
(Air quality limit)

Limits compatibility %

60%

50%

40%

30%

20%

10%

0%
1--25

25-50

50-75

75-100

100-125

125-150

More than 150

concentration µg/m3

Fig. (1-13) frequency distribution of daily averages of NO2 all over urban areas in Egypt during 2012
Source: EEAA/ EQS

Figure (1-14) shows the rate of change in daily average concentrations throughout
the month during 2012 in monitoring stations in urban zones in network, which
illustrate variance in change rates of the monthly average concentrations which
result in variety of sources of pollutions especially portable one. This impact is clear
in Qualaly, Heliopolis and Abbasiya stations where the high density traffic is found.
Diurnal variation of daily averages of NO2 all over urban sites in Egypt during 2012
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Fig. (1-14) Daily average frequent distributions throughout the month in some urban territories
of the national network
Source: EEAA/ EQS
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3. Hourly average concentration in urban districts:
Frequency distribution of hourly averages of NO2 all over urban areas in Egypt during 2012
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Fig. (1-15) hourly average frequent distributions of Nitrogen dioxide in some urban
territories of the national network
Source: EEAA/ EQS

The hourly average concentrations of nitrogen dioxide didn't exceed the permissible limit
of urban districts (300μg/m3/hour) in the Executive Regulation of Environment Law no.
4/1994 amended by Law No. 9 of 2009.The hourly average compatibility rate monitored
in urban zones of the network was approximately 100% as in figure (1-15).
Figure (1-16) illustrates the change rate of hourly average concentrations of Nitrogen
dioxide throughout one day in the urban (traffic, residential and urban) monitoring stations,
where most of the rises throughout the day in the evening, where human activity is the
most prominent source of pollution.
Diurnal variation of hourly averages of NO2 all over urban sites in Egypt during 2012
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Fig. (1-16) Diurnal variation of hourly averages of Nitrogen dioxide all over urban sites in
Egypt during 2012
Source: EEAA/ EQS
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4. Annual average concentrations at industrial areas:
By reviewing monitoring results of the annual average concentration of nitrogen dioxide
and calculating the annual average of some industrial areas ( Abu zaabal – Shoubra –
Tebbin – Abu keer – ElMax), it showed the presence of compatibility with the permissible
limit according to annex no. 5 in the Executive Regulation of Environment Law no.
4/1994 amended by Law No. 9 of 2009 (80 μg/m3/year), where the general annual
average was (29 μg/m3).
There was a convergence between the annual average of the industrial areas through years
2011 & 2012 where the average (31 μg/m3) at 2011 as in figure (1-17).
T
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Fig. (1-17) annual average of Nitrogen dioxide concentrations in the industrial areas through
(2011 – 2012)
Source: EEAA/ EQS

5. Daily average concentration in industrial districts:
The daily average compatibility percentage of the monitored results was about 99%
with the maximum limit according to regulations (50 μg/m3/day) in the industrial
areas where it almost didn't exceed the maximum daily permissible limit as in
figure (1-18).
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Frequency distribution of daily averages of NO2 all over industrial areas in Egypt during 2012
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Fig. (1-18) frequency distribution of daily averages of Nitrogen dioxide all over industrial
territories in Egypt during 2012
Source: EEAA/ EQS
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Figure (1-19) shows the rate of change in daily average concentrations throughout the
month during 2012 in monitoring stations of industrial territories in the network.
Diurnal variation for NO2 daily averages during 2012
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Fig. (1-19) Change in daily average concentrations during 2012 in the industrial territories
of the network
Source: EEAA/ EQS

6. Hourly average concentration in urban districts:
The Hourly average concentrations of the pre-mentioned stations were totally compatible
with the permissible limit according to annex no. 5 in the Executive Regulation of
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Environment Law no. 4/1994 amended by Law No. 9 of 2009 (300 μg/m3/hour) in urban
areas , as in figure (1-20).
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Frequency distribution of hourly averages of NO2 all over industrial areas in Egypt during 2012
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Fig. (1-20) Frequency distribution of hourly averages of Nitrogen Dioxide all over industrial
areas in Egypt during 2012
Source: EEAA/ EQS

Figure (1-21) illustrates the Diurnal variation for one hour averages in Greater Cairo
monitoring stations (Abu zaabal – Shoubra – Tebbin) Where a lot of industrial pollution
sources are found, most of the rises are observed throughout the day in the evening and
early morning as most of the factories and small workshops do its violating activities to
avoid prosecution.
Diurnal variation of hourly averages of NO2 all over industrial sites in Egypt during 2012
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Fig. (1-21) Diurnal variation of hourly average concentrations of NO2 at some stations in the
industrial territories of the national network
Source: EEAA/ EQS
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1-4-3 Carbon Monoxide "CO"
The Carbon Monoxide "CO" is considered one of the harmful gases that could lead
directly to death when exposed to high concentrations of gas directly (Acute exposure),
CO emits from the operations of incomplete combustion of fuel oil in various industries
and in vehicles or waste in other activities.
The maximum allowable limit of exposure to carbon monoxide gas for one hour is 30 mg
/m3, and for a period of 8 hours is 10 mg / m3, according to annex no. 5 in the Executive
Regulation of Environment Law no. 4/1994 amended by Law No. 9 of 2009
1. Hourly average concentration Results
a. The averages of concentrations per hours during the year 2012 was within the
permissible limit where compatibility percentage with the Law limits was about
99% (30 mg /m3/hourly average conc.) which was the same percentage during
2011.
b. Figure (1-22) illustrates frequent distribution of hourly average concentrations of
carbon monoxide gas in 2012.
Frequency distribution of hourly averages of CO in Egypt during 2012
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Fig. (1-22) Frequency distribution of hourly averages of CO in monitoring stations during 2012
Source: EEAA/ EQS
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c. Figure (1-23) illustrates the diurnal variation of hourly average concentrations of
carbon monoxide gas in 2012.
Diurnal variation of hourly averages of CO in Egypt during 2012
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Fig. (1-23) Diurnal variation of hourly average concentrations of CO in Egypt during 2012
Source: EEAA/ EQS

2. Results of the eight-hour average concentrations:
a. The compatibility rate reached 85% for 8 hour averages within the
permissible limit of the Environment law 4/1994 modified by law 9/2009
about environmental protection (10mg/m3) per 8 hours. Also, average
concentrations of Heliopolis- ElGmohria stations in Greater Cairo exceeded
by percentage 15% along the year, this is due to increase in rates of traffic in
areas (Down town – East Cairo).
b. Figure (1-24) clarifies frequency distribution of 8 hour average
concentrations of carbon monoxide during 2012.
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Frequency distribution of 8 - hour averages of CO in Egypt during 2012
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Fig. (1-24) frequency distribution of 8- hour average concentrations of carbon monoxide in
monitoring stations during 2012
Source: EEAA/ EQS

c. Figure (1-25) explains the diurnal variation of 8- hour average concentrations
of carbon monoxide gas in 2012 per day.
Diurnal variation of 8 - hour averages of CO in Egypt during 2012
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Fig. (1-25) Diurnal variation of 8- hour average concentrations of carbon monoxide in monitoring
stations during 2012
Source: EEAA/ EQS
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1-4-4 Ozone "O 3 "
Ozone gas is a secondary pollutant formed in the lower layers of the atmosphere of
persistent organic reaction with nitrogen oxides in the presence of sunlight, so ground
ozone concentrations rise during the summer months than in winter as a result of the
increase in the number of sunshine hours.
Ozone is one of dangerous gases which affect human health as it leads to smog
phenomenon that occurs at high concentrations in high ratio, so Regulations for
Environmental Law maximum concentrations of ozone gas were set to be no more than
180 micrograms / meter in one hour, while the maximum allowable limit within 8 hours
is not more than 120 micrograms /meter.
1. Results of hourly average of concentrations:
a.
Results of hourly average concentrations of ozone gas during 2012 are
within the permissible limits of law by 100%, and by comparing them with
those recorded in 2011, it is noticed the fixed compatibility ratio relatively
to concentrations of ground ozone gas in 2012 .
b. Figure (1-26) shows relative frequency distribution of ground
concentrations of ozone gas through the year 2012 as an average of hours.
Distribution frequency for O3 hourly averages at Abbaseya, Kaha, and Domyat during 2012
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Fig. (1-26) Frequency distribution of hourly average concentrations of O3 in monitoring stations
during 2012
Source: EEAA/ EQS
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c.

Figure (1-27) shows the diurnal variation in the average hour of the
concentrations of ozone gas throughout the day during 2012 and this
clarifies the increased concentration rates starting from the period after
sunrise till it reaches the highest levels in the afternoon (periods of higher
temperatures registered in the day and periods of human activity.
Diurnal variation of hourly averages of O3 in Egypt during 2012
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Fig. (1-27) Diurnal variation of hourly average concentrations of O3 in network stations during
2012
Source: EEAA/ EQS

2. Results of the eight-hour average concentrations:
a. The 8-hour average concentrations during year 2012 are within the
permissible limits of law by 98 % (120 micrograms /meter3/ 8 hour
average concentration). The excess percentage represented 2% all over
the world for 8- hour average concentrations due to high temperature
levels and sun rise periods in the presence of nitrogen oxides even with
low rates during summer months and this is the most significant factors
of ozone levels increase in the air.
b. Figure (1-28) shows frequency distribution of 8-hour average
concentrations of ozone gas during 2012.
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Frequency distribution of 8 - hour averages of O3 in Egypt during 2012
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Fig. (1-28) Frequency distribution of 8- hour average concentrations of O3 in monitoring
stations during 2012
Source: EEAA/ EQS

c. Figure (1-29) showed increase in 8 hour average concentrations of
ozone gas in periods after sunrise during 2012
Diurnal variation of 8 - hour averages of O3 in Egypt during 2012
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Fig. (1-29) Diurnal variation of 8-hour average concentrations of O3 in monitoring stations
during 2012
Source: EEAA/ EQS

1-4-5 Solid Particulate Matters:
Due to the geographical nature of Arab Republic of Egypt and its location in the
desert of North Africa and the scarcity of rainfall leading to increase the impact of
natural sources to the observed rates of dust suspended particulates, in addition to
the variety of sources of pollution especially in the urban location in Greater Cairo
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and industrial territories near to the residential belt, Suspended particulates are
considered the main indicator of air pollution in Egypt owing to the multiple
sources of pollution in the area, In recent years the Ministry of state for
Environmental Affairs emphasized the importance of monitoring all types of dust,
especially the inhalable particulates less than 10 micron in diameter (PM10), and
also less than 2.5 (PM2.5) which is considered a negative impact on human
hygiene. The Environmental law 4/1994 has stipulated that the allowed annual
average for (PM10) is 70 microgram/m3.
1. Firstly: Suspended Particulate matters PM 10 :
a. Annual average of urban areas
• Studying the results of monitoring urban areas in Greater Cairo and Delta,
Obvious increase was recorded in annual average of particulate matter in
2012(154μg/m3) over limits of low with percentage 120%, and this is an
indicator of excess of the sources of pollution from burning of agricultural
waste and excess of the rates of emission's vehicles during this year.
• There is a Significant improvement in the annual average concentrations in
urban areas of Greater Cairo and Delta during 2012 .It recorded
154μg/m3 compared to 192μg/m3 in 1999 and this percentage is 20% as shown
in figure (1-30).
• Figure (1-30) shows excess in annual average to concentration of inhalable
particulate matter during 2012 (154 μg/m3) compared to annual average of
year 2011 (136μg/m3) with percentage 12%.
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Fig. (1-30) Annual average of PM10 concentrations all over Egypt (1999-2012)
Source: EEAA/ EQS
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b. Annual average of industrial areas :
The monitoring process of stations in different areas as ( Abo-Zabal – Shobra
Elkhma-ELtebbin in Greater Cairo- ElMahla in Delta) shows excess of limits of
The Environment law 4/1994 which stipulated that the allowed annual average for
(PM 10 ) is 70 microgram/m3. Also monitoring results recorded annual average (218
microgram/m3) with percentage over limit by 211%.
c. Daily average of urban areas:
The compatibility rate of daily averages reached 56% with permissible limit of The
Environment law 4/1994 modified by law 9/2009 about environmental protection
(150μg/m3) per day as in figure (1-29).
Distribution frequency for PM10 daily averages in the urban zones during 2012
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Fig. (1-31) Distribution Frequency for PM10 daily averages in Urban zones during
2012

d. Daily average of industrial areas:
The compatibility rate of daily averages reached 42% with permissible limit of
The Environment law 4/1994 modified by law 9/2009 about environmental
protection (150μg/m3) per day as in figure (1-30). The results of monitoring in
tebbin’s station are compatible with permissible limits.
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Distribution frequency for PM10 daily averages in the industrial zones during 2012
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Fig. (1-32) Distribution Frequency for PM10 daily averages in industrial zones during 2012
Source: EEAA/ EQS

e. Annual average in Greater Cairo & delta (2009 – 2012):
• The table (1-3) shows the annual average concentrations of solid
particles less than 10 micrometers during the four years (2009-2012)
in 1999 compared to the basic zones in Greater Cairo and Delta, where
results show average concentrations measured during 2012 in some
regions of the Republic as follows:
• Average annual concentrations of solid particles less than 10
micrometers in Greater Cairo Area during the period from 1999 to
2012 by 33% where the average annual General of concentrations in
1999 (234 micrograms / m 3) and the annual average for 2012 (157
micrograms / m 3), but by comparing the annual average for the years
2011 and 2012 illustrated the existence of a significant increase in the
annual average for 2012 an increase of approximately 16% is due to the
lack of control on the exhaust of vehicles during traffic jams, as well as
open burning of municipal waste and lack of oversight because of the
security conditions experienced by the country.
• record the average concentrations in the Delta region in 2012, up
slightly from the annual average in 1999, an increase of almost 7%, and
compared between the average concentrations for the years 2011 and
2012 illustrated the existence of a significant increase by approximately
43

15% in the overall average concentrations where the average annual
Delta region for the year 2012 (161 micrograms / m 3) and had recorded
the average (140 micrograms / m 3) in 2011.

Table (1-2): average annual concentration of solid particles less than 10 micrometers PM10
(micrograms / m 3) during the previous years and compared to the base year 1999.
Source: EEAA/ EQS

Year

1999

2009

2010

2011

2012

Concentration microgram/m3

Area
Greater Cairo

234

149

126

135

157

Delta

150

234

138

140

161

2. Solid particles less than 2.5 micrometers PM2.5
a. Particulate matter less than 2.5 micrometers PM2.5 are produced from fuel
combustion in car engines, power plants, factories , and it is considered one
of the most dangerous pollutants on health of the citizens, especially children
and patients with asthma and respiratory problems , where it affects negatively
the performance of the lungs causing the feeling of difficulty of breath, which
also affects negatively the overall performance of the human being as a result
of being subjected to frequent infections of the lungs and it causes respiratory
tract immunity deficiency, and the chronic asthma and premature aging of the
lungs.
b. Monitoring processes have been activated in the major areas in Greater Cairo
to include broader coverage for monitoring, in order to determine the extent
of vulnerability in the rates of concentrations of particulate solid matters that
do not exceed a diameter of 2.5 micrometers PM2.5, and analysis of
monitoring data and studies comparing the maximum average annual
allowable in accordance with the executive regulations of law No. 4 of 1994
as amended by Law 9 of 2009, it was (50 micrograms / m 3 / year), and it was
found that it exceeded the permissible limits which is considered very
dangerous on the health of citizens.
• By Comparing the annual average concentrations in Greater Cairo in
2012 it was found (94 micrograms / m 3) which exceeded the
maximum annual average allowed by law (50 micrograms / m 3) it
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was clear and there are increase by approximately 88% as shown in
Figure (1-33).
• By Comparing the annual average concentrations with the base year
1999 (78 micrograms / m 3), it was found that there was an increase in
the annual average concentrations for 2012 (94 micrograms / m 3) of
the particles of solid-diameter less than 2.5 micrometers of almost
20%, and compared to the average annual for 2011 it showed a
decrease as much as 27% as in Figure (1-33). This was attributed to
increase of the number of vehicles per year dramatically from 1999
until 2012 without taking strict measures to check the vehicles without
scarping the old vehicles, especially heavy transport service and the
lack of legislation to do so.
Annual average of PM2.5 concentrations all over Egypt (1999 - 2012)
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Fig. (1-33): average annual concentrations of solid particles with a diameter less than 2.5 micrometers
in the previous years (1999-2012)
Source: EEAA/ EQS

1.4.6 Lead
The lead is considered one of the most dangerous pollutants on public health, where it
affects the brain stem, causing the destruction of these cells significantly, and the Ministry
of State for Environmental Affairs has focused its work to follow the most accurate
methods of observation and the latest surveillance methods to further reduce the
proportion of lead in the atmosphere, and foundries are considered the first factor as the
most important source of industrial emissions of lead, MSEA has implemented specific
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policies that have resulted in the transfer of these foundries away from populated areas
and the establishment of foundries with modern technologies, so as to reduce emissions
of lead element in the environment, and the government has adopted the trend for the use
of unleaded gasoline in vehicles steering and rates have dropped dramatically since 2000
to date and the rates reached less than the limits allowed by the Environmental Law
4/1994, amended by Law 9 of 2009.
The Annual average concentrations in urban areas:
By studying the monitoring results from 18 monitoring sites during 2012 in Greater Cairo,
it was found that the results were within allowed limits in Law No. 4 of 1994 as amended
by Law 9 of 2009 in Annex No. 5 in the Regulations amended in 2012 on the protection
of the environment (0.5 micrograms / m 3 / year) for urban areas it have been recorded
an average of 0.24 micrograms and represent almost 50% of the limit permitted by law,
which considered a success of the policies pursued towards reducing pollution by lead in
the air of Greater Cairo as the level in the form of (1-34).
Annual average of Lead concentrations all over urban areas in Egypt during 2012
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Fig. (1-34): average lead concentrations stations network in urban areas in 2012

Annual average concentrations in industrial areas
Monitoring processes during 2012 for 3 sites in Greater Cairo industrial areas showed
a remarkable decline for a lead emissions that reached the average of 0.3 micrograms
compared to the maximum annual average (1 microgram / m 3 / year) for industrial as
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stipulated in Law No. 4 of 1994 as amended by Law 9 of 2009 in Annex No. 5 in the
Regulations amended in 2012 on the protection of the environment, as shown in Figure
(1-35).
Annual average of Lead concentrations all over industrial areas in Egypt during 2012
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Fig. (1-35) average lead concentrations Network stations in industrial areas during 2012

1.5 The most important indicators of the quality of ambient air in 2012

a. The results of the annual average concentrations of sulfur dioxide in 2012
were within the limits of the law on the level of urban and industrial areas.
b. The results of the annual averages concentrations of Nitrogen dioxide in 2012
were within the limits of the law on the level of urban and industrial areas.
c. The average concentrations of particulate solid matter less than 10
micrometers PM10 in 2012 were higher than the permissible limits stipulated
in the law no 4 of 1994 as an annual average rate exceeded 120% almost in
urban areas. In the industrial zones, it exceeds the annual average level by
about 211% of the limits of the law . It is considered one of the air pollutants
that can’t be controlled to reach the standard permitted by law, although it was
less than the level in year 1999 (base year).
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d. The average concentrations of solid particles less than 2.5 micrometers PM2.5
in 2012 was higher than the permissible limits stipulated in law no 4 with the
annual average rate exceeding 88% in urban areas to the network.
e. The average concentrations of lead in 2012 was less than the limits permitted
by law no.4 as an annual average in urban areas, as well as the average
concentrations in industrial areas did not exceed the permissible limits
stipulated in law no.4 .
1.6 National Network For Industrial Emissions :
Due to the nature and size of major industries and the multiplicity of emissions sources by
their presence within the residential blocks, especially those old ones, the Ministry of State
for Environmental Affairs developed a system for monitoring industrial emissions to monitor
the main sources of pollution from industrial facilities (stacks) in accordance with Article 24
of the Environmental Law No. 4 of 1994, amended by Law No. 9 for the year 2009 as well
as Article No. 20 of the executive regulation, which states " urging companies to establish a
continuous self- monitoring networks and to provide access to data for EEAA ."
The national network is one of the vital tools to gather data about emission quality and size
in addition to analyzing data that contributes in giving a complete picture about air quality in
industrial areas through the calculating the pollution loads of them, where they can use the
data collected in the following:
a. Estimating the size of emissions and following up the temporal development of the
rates.
b. Following up the compatibility of the emissions limits with limits stipulated by law
no 4.
c. Possibility to make a comparison of the rates of pollution in different geographical
areas.
d. Possibility of assessing the health and economic impacts resulting from the
emissions.
e. Environmental assessment of the surrounding areas as well as the assessment at a
strategic level.
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The monitoring processes of emissions depends on specialized devices to monitor
industrial emissions to calculate values of emissions concentrations, where the data is
sent through the data logger to EEAA and at the same time to the main control panel
of each factory for continuous emissions monitoring of these factories.
The first phase of this system started to monitor emissions of solid particles emitted from
the cement industry all over the republic, it has been followed by the implementation of
the second phase including the development of the national industrial monitoring network,
connecting fertilizer companies and petrochemical factories to the national industrial
monitoring network, in addition to connecting 4 fertilizer factories to the network
(Helwan - Abu Zaabal - Suez - Mobco), connecting black carbon company as one of the
petrochemical companies by connecting two production lines with 2 sites to monitor total
suspended particulate matter. The total number of companies connected with the national
industrial monitoring network became 27 companies with 123 stacks. As shown in the
table (1-3)
Completing the system by connecting the mega industrial sectors as iron and steel industry,
Ceramic industry, electricity companies and the glass industry to the network.

Table (1-3) locations of monitoring sites of total suspended particulates emissions from stacks of companies
connected with the national network of industrial emissions in Egypt .

No.
Of
sites

Serial

Company

1

National cement
company

11

3

Portland Toura
cement company

11

limits
legally
permitted
mg/m3*

limits
legally
permitted
mg/m3*

Serial

Company

No.
Of
sites

300

2

El Ameriya
sambor cement
company

11

200

300

4

Misr Quena
cement company

2

100 for Avg.
15 min. **
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5

Helwan cement
company

10

300

6

Lafarge Cement
company

4

200

7

El katamyia
cement company

3

300

8

Sinai Portland
cement company

4

200

9

Suez cement
company

4

300

10

Sinai White
cement company

2

200

11

Beni Suef
cement company

8

300

12

Misr Beni Suef
cement company

9

100 for Avg.
15 min. **

13

El-Ameriya
cement company

4

300

14

Alexandria
Portland cement
company

4

200

15

Assuit cement
company*

11

100 for Avg.
15 min. **

16

Arabian cement
company

10

100

17

El Menia cement
company

2

300

18

Elsewidy cement
company

4

100 for Avg.
15 min. **

19

Wadi ElNile
cement company

3

100

20

Ganoub Elwadi
cement company

2

100

21

Royal Cement
Company

1

100

22

Mopico
Fertilizer
company

1

200

23

Alwatania
Fertilizer
Company

1

100

24

Seuez Fertilizer
company

1

200

25

Helwan Fertilizer
company

3

200

26

Charcoal
Company

2

30

4

200

27

Abo Zaabel
Fertilizer
company

3

100 **
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* Limits referred to the existing borders in 2012 before the amendments to the Regulations issued on
08.28.2011.
** Limits referred to the borders after the amendments to the Regulations issued on 08.28.2011

1.6.1. The current situation of the plants connected to the national network to monitor
the industrial emissions up to the year 2012:
1. Number of stacks of cement companies linked to the National network for monitoring
industrial emissions in 2012 has been increasing by 7.14% than the previous year 2011,
where the number of connected self-monitoring network sites is 110 site to monitor the
emissions of total suspended particulates of 42 production line in 21 Cement Companies.
2. Number of fertilizer companies stacks connected with the National network for
monitoring the industrial emissions in 2012 increased by 46.15% over the previous year
2011, where the number of monitoring sites of the self-monitoring sites that connected
are 11 locations to monitor the emissions of Total Suspended particulates for 7
production lines for four Fertilizers companies and 1 site to monitor the sulfur dioxide
for one production line of Suez fertilizers company, as shown in the table (1-7) as
follows.
3. Starting with linking petrochemical companies where 2 production lines were
connected to the 2 sites for monitoring total suspended particulate matters from Black
Carbon stacks.

1.6.2. The legal classification for companies connected to the national network for monitoring
industrial emissions
1. cement companies :
Cement companies that are connected to National industrial monitoring network emissions are
classified in accordance with the new executive regulation of Environmental Law No. 4 of 1994,
as amended Environmental Law No. 9 of 2009 to:
Factories that follow the legal limit of 300 mg /m3 with total number of 8 plants nationwide.
Factories that follow the legal limit of 200 mg /m3 with total number of 7 factories nationwide.
Factories that follow the legal limit of 100 mg/m3 with total number of 6 factories nationwide.
Factories that follow the legal limit of 100 mg/m3 for the average quarter hour and with total
number of 4 factories nationwide.
2. Fertilizer Companies:

a.
b.
c.
d.

The monitoring points in Fertilizer Companies connected to National industrial monitoring
network are classified according to the types of emitted pollutants to:
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a. Total suspended particulates: the maximum allowed emissions from fertilizer factories is
100 mg / m3 (the maximum limit set by law after the issuance of the amendments in the
executive Regulations 08/28/2011).
b. Sulfur dioxide the maximum allowed emissions from fertilizer factories is 1500 mg / m3.
3. petrochemical companies:
Maximum limits for emissions of Total suspended particulate is 30 mg /m3 in accordance with the
new regulation for the Environmental Law No. 4 of 1994, as amended by Law No. 9 of 2009.

The indicators for cement factories during the year 2012 :
1. The following will review the total suspended particulate matters emissions
compatibility rate with the standards set in the Executive Regulations of Law No. 4 of
1994 and amended by Law No. 9 of 2009 on the protection of the environment:
a. The Compatibility of emissions to the maximum limits stipulated by law:
• The compatibility percentage is 98.64 % of the emissions from the factory stacks that
follow the legal limit 300 mg /m3, as shown in Figure (1-36)
• The compatibility percentage is 98.35 % of the emissions from the factory stacks that
follow the legal limit 200 mg /m3, as shown in Figure (1-37)
• The compatibility percentage is 98.06 % of the emissions from the factory stacks that
follow the legal limit 100 mg /m3, as shown in Figure (1-38)
• The compatibility percentage is 87.82 % of the emissions from the factory stacks that
follow the legal limit 100 mg /m3, for the average quarter hour as shown in Figure (1-39)

percentage %

The frequent distribution of TSP Emissions from cement factories during 2011 that
follow law limit 300 mg/m3
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Fig. (1-36) the frequent distribution of total suspended particulates emissions from stacks established
before the new regulation
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The frequent distribution of TSP Emissions from cement factories during
2011 that follow law limit 200 mg/m3
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Fig. (1-37) the frequent distribution of total suspended particulates emissions from stacks of old cement
factories established before 1995

The frequent distribution of TSP Emissions from cement factories during
2011 that follow law limit 100 mg/m3
120%

percentage %

100%

98.06%

The Max. limit for
Emission is 100 Mg /m3

80%
60%
40%
20%
0%
from 0 to 100

1.05%

0.39%

0.50%

from 101 to 200

from 201 to 300

more than 300

Mg/m3

Fig. (1-38) the frequent distribution of total suspended particulates emissions from stacks of cement
factories established from 1995-2005 (new factories)
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percentage %

The frequent distribution of TSP Emissions from cement factories during
2011 that follow law limit 100 mg/m3 for avg. 15 min.
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Fig. (1-39) the frequent distribution of total suspended particulates emissions from stacks of cement
factories established after 2005 (modern factories)

By Comparing the rates of emissions for the Total Suspended particulates compatibility of
the companies stacks for the years 2011 and 2012, it was found that a slight decline in
compliance rates during 2011 and 2012, where the proportion of the general compatibility
in 2012 was about 95.72%, compared with 97.7% in 2011 This decline in the ratio of
compatibility attributed to the increase of the monitoring points number of monitoring
connected to the network during the year 2012 which increased by 7.14% compared to
2011.
b. The Compatibility of emissions emitted from cement companies stacks with limits
according to the geographical extent:

• Companies located within Greater Cairo:
There are 4 cement companies located in Greater Cairo (Qawmeya - Torah - Helwan - Katameya),
and after the statistical analysis and the relative distribution of emissions of suspended dust emitted
from stacks, it was found:
- -The compatibility percentage was 99.11% to the stack emissions that follow the legal limit
300 mg/m 3.
- -The compatibility percentage was 97.60% to the stack emissions that follow the legal limit
200 mg/m3.
- -The compatibility percentage was 100% to the stack emissions that follow the legal limit of
100 mg / m3.

54

• Companies located within the province of Alexandria:
There are 3 cement companies located in Alexandria (Alexandria Company for Cement - Ameriya
Cement - Ameria Cimpor), after the statistical analysis and the relative distribution of emissions of
dust emitted from stacks, it was found:
– The compatibility percentage was 93.20% to the stack emissions that follow the legal limit
300 mg/m 3.
– The compatibility percentage was 96.94% to the stack emissions that follow the legal limit
200 mg/m3.

• Companies located within the Upper Egyptian governorates:
There are 7 cement companies located in Upper Egypt those ( Misr Qena - Misr Beni Suef - Minya
- Assiut - Beni Suef - Wadi El Nile - South Valley), and after the statistical analysis and the relative
distribution of emissions of suspended dust emitted from stacks, it was found:
– The compatible percentage 99.71% to the stack emissions that follow the limit 300 mg/m 3.
– The compatible percentage 99.01% to the stack emissions that follow the limit 100 mg/m3.
– The compatible percentage 87.99% to the stack emissions that follow the limit 100 mg/m3
to average 15 mints.

•

Companies located within the province of Suez:

There are 4 cement companies located in Suez governorate (Suez - Lafarge – AlArabia – Al Swedi)
after the statistical analysis and the relative distribution of emissions of suspended dust emitted from
stacks, it was found:
– The compatibility percentage was 99.71% to the stack emissions that follow the legal limit
300 mg/m 3.
– The compatibility percentage was 99.01% to the stack emissions that follow the legal limit
100 mg/m3.
– The compatibility percentage was 87.99% to the stack emissions that follow the legal limit
100 mg/m3 to average 15 mints.

•

Companies located within the Sinai Peninsula:

There are 2 cement companies located in North Sinai governorate (Sinai gray - Sinai white) and after
the statistical analysis and the relative distribution of emissions of suspended dust emitted from
stacks, it was found:
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– The compatibility percentage was 98.46% to the stack emissions that follow the legal limit
200 mg/m3.
– The compatibility percentage was 97.11% to the stack emissions that follow the legal limit
100 mg/m3.

2. The environmental load of the total suspended particulate matter emissions from the
stacks:
a. By calculating the pollution loads of the total suspended particulates emissions of the
factories connected to National network for monitoring of the industrial emissions all
over the Republic and in accordance to the statistical analysis processes of these
emissions, the results showed the responsibility of seven mega companies of Cement
companies (Torah - Qawmeya - Ameria - Assiut – Al Arabia – Al Masriya- Al swuze) by
70% of the total environmental load of the emissions, which represent the largest
companies in the cement production all over the Republic, as shown in Figure (1-40).
The percentage of companies' contributions in loads of total solid particles
from stacks 2012
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Fig. (1-40) The percentages of companies' contributions in loads of total solid particulates from stacks
during 2012

b. It is also noticed that the emissions from the factories furnace stacks are responsible for
72% of the total pollution loads for the Total Suspended particulates from stacks of
cement companies during the year 2012 as shown in Figure (1-41).
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The percentage of different stacks contributions in loads of total
solid particles 2012
Cement mill
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Fig. (1-41) The percentages of different stacks contributions in loads of total solid particulates 2012

c. Specification Loads of total suspended particulate matter:
It was noticed that there was a remarkable decrease in total suspended particulate matter
emission from stacks where the percentage of improvement in 2012 compared to 2008 was
6% and compared to 2011 was 5%, which is a positive indicator is spite of increasing the
number of stacks that are monitored and added as national monitoring network points for
monitoring industrial emissions.
Indicators of fertilizer factories during 2012:
Based on the self-continuous monitoring processes on the 24-hour of the total suspended
particulate matter emissions issued from stacks companies that connected to the National
network for monitoring the industrial emissions all over the Republic, evaluation was
conducted on the basis of the compatibility of emissions with the limits stipulated by law in
the Regulation for Environmental Law No. 4 for the year 1994 as amended by Law No. 9 of
2009.
The compatibility of emissions according to the maximum limits set in law
The percentage of compatibility is 100% for the total suspended particulate matter emissions
by the fertilizer companies chimneys connected to the national network for monitoring the
industrial emissions, those companies are ( Mobco , Helwan, Abu Zaabal ) as shown in Figure
( 1-42) .

57

The frequent distribution of TSP Emissions from fertilizers factories during
2012
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Fig. (1-42) the frequent distribution of TSP emission from fertilizers factories during 2012

The percentage of compatibility is 99.67% to the emissions of sulfur dioxide released from
Suez Company stacks for Fertilizers that connected to the national network for monitoring
the industrial emissions as shown in Figure (1-43).
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Fig. (1-43) the frequent distribution of SO2 emission from fertilizers factories during 2012

Indicators of petrochemical factories during 2012:
Based on the self-continuous monitoring processes on the 24-hour of the total suspended
particulate matters emissions from stacks companies that connected to the National network
for monitoring the industrial emissions all over the republic, the evaluation was conducted on
the basis of the extent to which emissions with the limits stipulated by law the Regulations
for Environmental Law No. 4 for the year 1994 as amended by Law No. 9 of 2009, where the
comparison ceilings before the amendment.
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The compatibility of emissions according to law:
The percentage of compatibility is 99.67% to the emissions of sulfur dioxide released from
black carbon stacks that connected to the national network for monitoring the industrial
emissions as shown in Figure (1-44).

percentage %

The frequent distribution of TSP Emissions from
petrochemicla (black carbon) factories during 2012
90
80
70
60
50
40
30
20
10
0
from 0 to 10

from 11 to 20

from 21 to 30

more than 30

Mg/m3

Fig. (1-44) the frequent distribution of total suspended particulate matter emission from petrochemical factories
during 2012

1-7 Emissions from vehicles exhausts
 The world suffer from a lot of changes and environmental disasters as a result of
human intervention in nature that led to change in a lot of characteristics.
Population growth rate, industrial development process, technological
development and human consumption of natural resources led to environmental
defect. Air pollution is one of these environmental disasters in the world in
general and Egypt in particular, It is one of the most important issues that need
to be addressed.
 In Egypt, The exhausts from transportation means contribute to the largest share
of air pollution especially in Greater Cairo which suffers from high population
density that led to high traffic density and increasing in vehicles numbers
compared to the capacity of roads. All of reasons led to air pollution with
pollutants that have harmful effects on both ecosystem and general health of
citizens.
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 In Greater Cairo, The exhausts from transportation means contribute a-bout 33%
of total loads of air pollution with particulate matter (PM 2.5 ) according to a study
which was implemented by EEAA in 2010 a-bout contribution of different
sources in air pollution in Greater Cairo. Figure (1-45).
Contribution of mobile sources in air pollution in Greater Cairo with
particulate matter
different sources
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Fig. (1-45) Contribution of mobile sources in air pollution in greater Cairo with particulate
matter

Source : The Ministry of State for Environmental Affairs – EEAA

 In Egypt, vehicles numbers increased to 6.7 million vehicles in 2012 compared
to 6.5 million vehicles in 2011. The rate of increasing was about 0.2 million
vehicles compared to previous year. Figure (1-46).
Increase the total number of lisenced vehicles in Egypt
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Fig (1-46) : Increase the total number of licensed vehicles in Egypt
Source : General Department of Traffic - Ministry of Interior
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 In 2012, numbers of licensed private vehicles were about 3.2 million vehicles in
all governorates in the country. It represented the largest number of the total
licensed vehicles numbers in the country, followed by motorcycles (1.7 million
motorcycle), then transport vehicles (0.9 million truck), then taxies and
microbuses (0.3 million cars), and finally buses (0.1 million bus). Figure (1-47).
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Fig (1-47) : Licensed vehicles numbers according to type of license in the
country
Source : General Department of Traffic - Ministry of Interior

 From previous figure, the private vehicles percentage is up to 48% compared to
other vehicles that are up to 52%. These large numbers of private vehicles that
scour the streets of Greater Cairo led to increase both traffic jams and large
quantities consumption of conventional fuels under the current economic
conditions in the country.
 The Ministry of State for Environmental Affairs has implemented many of
programs to reduce pollution from vehicles emissions. These programs are as
follow:1-7-1 Sustainable transport project
a. In 2009, Egyptian Environmental Affairs Agency (EEAA), Global Environment
Facility (GEF) and the United Nations Development Programme (UNDP) started
in implementing this project to reduce air pollution from transport sector in Egypt
and thus reduce greenhouse gas emissions resulting from this sector, in addition
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to providing fuel consumption, encouraging the use of public transport and
achieving traffic flow on some important topics.
b. This project includes implementation of set of components in cooperation with
the ministries, governorates and relevant agencies to upgrade the transport system
in Egypt, and reduce problems resulting from increasing traffic density on the
local environment such as affecting air quality and traffic jams. These
components are:
1. Establishment of modern buses lines operated by private sector to alleviate
traffic jam and reduce private cars using.
2. Create routes for citizens and bicycles in Fayoum and Shebin El Kom cities
to encourage this environment -friendly way, and encourage assembling,
selling and repairing bicycles industries in those areas.
3. Development of systems to manage and organize traffic to give priority to
public transport buses movement and facilitate the freqency on parking garage
in central areas with downtown Cairo through development of electronic
signals variable message on important topics to illustrate the locations of those
garages and provide a free shuttle service by minibus to transport individuals
from the garage to the center City or the nearest subway station.
4. Establish a system for cargo trucks management and operation on main roads
through encouraging establishment of interactive stations on the outskirts of
cities. The interactive stations will discharge the loads of large trucks in it and
transporting it to the cities through Small vehicles to limit the large lorries in
cities.
5. Conduct a field study to estimate the size of air pollutants emissions from
private vehicles and taxies in Greater Cairo, in addition to training and raising
the efficiency and capacity of transport sector employees.
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Pic.(1-1) The routes of bicycles using commas
and marking

Pic.(1-2) The routes of new buses

Pic.(1-4) The Interactive stations to transport
Signals with variable message goods

Pic.(1-3) A modern system of electronic
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 Approvals have been obtained for implementing the project from ministries of
(transport - Interior - Housing, Utilities and Urban Development) and the
governorates of Cairo, Giza, Fayoum and Menoufia are issued. Those actions will
be exhibited on the public and private sector to carry out field visits and
engineering designs for sites that the project will be implemented in it.
Implementation of project components were delayed as a result of political
conditions after the 25th, January revolution and the cabinet reshuffle of
ministers and governors, and re-explaining the project and its outputs to the
officials to take necessary procedures for approval.
 Emission factor of gasoline vehicles in Greater Cairo was calculated, this analysis
depended on field measurements of 99 different models of vehicles. This action
is part of the fifth component to make a field study to estimate the size of air
pollutants emissions that emited from small vehicles.
 The technical and financial offers that were submitted in the international tender
to select one of aconsulting offices to calculate emission factor of diesel vehicles
in Greater Cairo were studied and evaluated, This action is part of the fifth
component to conduct a field study to estimate the size of air pollutants emissions
that emited from transport vehicles. The tender has been awarded to Lebanese
company called Saites and project department contracted with it to prepare a field
study to conclude emission factor for diesel vehicles.
 This project is one of the pilot projects that the Ministry of State for
Environmental Affairs has implemented to encourage the use of environmentally
friendly transportation means to achieve high quality service and liquidity in
traffic. Expansion in implementation of such projects requires concern of
concerned authorities to provide public transportation means for passengers with
environmentally friendly manner, achieve high quality in service to attract
private cars owners and encourage them to leave their cars and use public
transport. at the end, the goal is the reduction of fuel consumption and therefore
reduction of emitted pollution from vehicles exhausts.
1-7-2 Replacement of old taxies project in Greater Cairo
 40.823 old taxies were replaced with new ones and became out of service since
the beginning of project in the Ministry of Finance until the end of 2012.
 The Ministry of State for Environmental Affairs has participated with the
Ministry of Interior and governmental services fund in the Ministry of Finance in
64

the follow-up of scrapping work and recycling of replaced taxies and 40.364 old
taxies actually have been already scraped and recycled.

Pic.(1-5) New Taxi

Pic.(1-6) Scrabbing of Taxi

 The national project for replacement of old taxies in Greater Cairo that the
Egyptian government has been adopted through the ministries of Finance,
Interior and State for Environmental Affairs, as well as the national banks and
cars producing companies one of the national projects that have achieved great
success and has a positive impact in environmental, economic and social aapects.
 It is necessary to dissminate the project idea to replace all taxies which were
manufactured more than twenty years ago in the country, in addition to
replacement of other means of transportation such as old minibus that
manufactured more than twenty years ago and two-stroke motorcycles and other
means of transport which emite a large volume of polluting emissions.
 Also it is necessary to establish integrated and specialized factory in scrapping
and recycling all kinds of old vehicles ( taxies - minibuses - private cars - cars
resulting from accidents - motorcycles - etc.,) that cause environmental pollution
and traffic disruption. This factory should include all technical and environmental
requirements to ensure the safe scrapping and recycling and optimize scrapping
of vehicles.
1-7-3 Inspection program of vehicles exhausts on roads
1. EEAA coordinated with each of General Department of Traffic and
environment police and in the Ministry of Interior to implement joint
campaigns to inspect vehicles exhausts on roads in Greater Cairo, by stopping
the cars , withdrawal of licenses and issuing police record for violation
vehicles that its emissions exceeded the limits set in environment law No. 4
of 1994 and amended by Law No. 9 of 2009.. Picture (1-7).
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 The car owner has been given a one month period to repair the engine and reinspect in the technical center for vehicles exhausts again, to ensure conformity
of its emissions with the limits in regulations in the environment law before
allowing to re-run the car again.

Pic.(1-7) Inspection of vehicles exhausts

 I Implementation of this program has begun since 2005 until the end of 2010.
Table (1-4) and Figure (1-48) show the numbers of gasoline and diesel vehicles
that have been inspected and the number of passing and failing vehicles.
Table (1-4) : Numbers of gasoline and diesel vehicles
that have been inspected on roads
Gasoline and diesel vehicles
Serial

Years

Total
Pass

Fail

1

2005

21705

19855

41560

2

2006

45207

18296

63503

3

2007

29740

20304

50004

4

2008

31871

13141

45012

5

2009

24091

14864

38955

6

2010

29992

15097

45089
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Numbers of gasoline and diesel vehicles that have been inspected on roads
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Fig. (1-48) Numbers of gasoline and diesel vehicles that have been inspected on roads

Source : The Ministry of State for Environmental Affairs – EEAA

 Rate of program implementation decreased as regard to to the political conditions
that country witnessed since the beginning of the January 25 revolution as in
Figure (1-49). This decline in the rate of program implementation and continuous
monitoring for emissions vehicles within Greater Cairo Area and on highways
led to increasing vehicles exhausts and the rates of emited pollutants from
transport sector.
− In 2011 after revolution, 2310 diesel and gasoline vehicles were inspected on

road thourgh cooperation between EEAA and General Department of
environmental police during period of acute air pollution eposide . 1416
diesel and gasoline vehicles have passed the test while 894 diesel and gasoline
vehicles have not passed the test. Motorists were educated with importance of
engines adjust to reduce its exhausts emissions.
− In 2012 after revolution, 9422 diesel and gasoline vehicles were inspected on

road thourgh cooperation between EEAA, environmental police and general
department of traffic during the period of black cloud. 7274 diesel and
gasoline vehicles have passed the test while 2148 diesel and gasoline vehicles
have not passed the test. The licenses were withdrawed and police records
were issued for violating vehicles that its emissions exceeded the limits set in
environment law until repairing the engine and re-inspect it in the technical
center for vehicles exhausts again.
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Number of diesel and gasoline vehicles that have been inspected on
roads during 2011 , 2012
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Fig. (1-49) Numbers of gasoline and diesel vehicles that have been inspected on roads after
revolution

Source : The Ministry of State for Environmental Affairs – EEAA

 In the next phase, campaigns number will be increased to implement the program
and achieve full control for vehicles emissions on roads, this action is made to
urge motorists to adjust the car's engine so that the license will not be withdrawn
and consequently paying the fine.

1-7-4 Inspection program of Public Transportation Authority Buses and
passenger public transport companies:
 Since 2007 until now the inspection program of Public Transportation Authority
Buses and Greater Cairo Bus Company has been implemented annually
according to a plan developed by the Ministry of State for Environmental Affairs
to reduce air pollution from vehicles exhausts during 2012 the following actions
were taken:1. The annual program to inspect Public Transportation Authority Buses and
Greater Cairo Bus Company was impleminted and the total numbers of buses
were 3373 buses compared to 3691 buses in 2011 and 3677 buses in 2010.
2. In 2012, Inspection results for buses showed that the rate of buses which
passed the test was about 41% from the total number of Public Transportation
buses and Greater Cairo Bus Company while the rate of buses which did not
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pass the test was about 36%. The rate of brokendown buses was about 23%
from the total number of Public Transportation buses and Greater Cairo Bus
Company.as shown in Table (1-5) and Figure (1-50).
3. Public Transportation Authority was notified with inspection results report
and the numbers of failed buses. EEAA prepared a program for re-inspect
failed and brokendown buses after maintenance and re-operating it again by
the authority.
Table (1-5) : Inspection results of
Public Transportation Authority Buses

Buses
Pass
Fail
Idle
Total

2010
1320
1221
1136
3677

2011
1520
962
1209
3691

2012
1229
769
1209
3373

Inspection program of Public Transportation Authority Buses
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Year

Fail
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Total

Fig. (1-50) Ispection program of buses during 2012

Source : The Ministry of State for Environmental Affairs – EEAA

 In 2012, It was the frist time to implement a program to inspect all buses public
transport companies for passengers, Its number was 9 companies and included
815 bus. This program was implemented according to a plan of the Ministry of
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State for Environmental Affairs to reduce air pollution from vehicles exhausts.
Inspection results were as showen below.Figure (1-51):
– 382 buses passed the test (about 47% from the total numbers of buses in the
companies).
– 327 buses did not pass the test (about 40% from the total number of buses in
the companies).
– 106 buses were idle and were not inspected (about 13% from the total numbers
of buses in the companies).
Inspection program of mass transport buses for
passengers during 2012
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Fig. (1-51) Ispection program of mass transport buses for passengers

during 2012
Source : The Ministry of State for Environmental Affairs – EEAA

 In the framework of Public Transportation Authority plan to replace old and
expired buses with new ones:
– Public Transportation Authority prepared a plan to develop the Authority on
three phases including replacement of 1100 old buses with new ones to work
by diesel fuel according to the specifications of European Euro III through
National Investment Bank.The first phase was implemented by supplying 500
new buses working by Euro III. Currently , the second and third phases are
being implemented by supplying 600 buses working by Euro III system .
– Public Transport Authority has encouraged a program to use natural gas as a
fuel in transportation means and supplied new buses working by natural gas.
Public Transport Authority buses that work by natural gas increased to 305
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buses in Greater Cairo and Alexandria and 7 stations to supply natural gas
were stablished (4 stations in Cairo + 3 stations in Alexandria). And currently
2 stations are being established in Cairo.

Pic. (1-8) New buses in the Authority

1-7-5 Program to use natural gas as a fuel in transportation means
 The natural gas companies affiliated to the Ministry of Petroleum implemented
smart card project which allow fund to car owner to convert his car to run with
natural gas without paying any advanced sum of money. The conversion value is
deducted on stages from the difference in prices between gasoline and natural
gas.
 In 2012, about 24885 vehicles were converted, Thus the number of vehicles that
use natural gas raise to be about 180,885 vehicles.Figure (1-52).
 The number of natural gas supply stations increased to 160 stations, as well as
auto conversion centers to run with natural gas also increased to 70 centers.
Figure (1-53).
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Fig (1-52) : Increase the number of vehicles that use natural gas
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Fig (1-53) Increase each of supply stations and conversion centers

1.8. Severe Air pollution Episode during 2012:
Air pollution episode is considered a scientific phenomenon known all over
the world that occurs during different times of the year, especially during the autumn,
after the end of the rice season harvest in the Delta and the farmers get rid of rice
straw waste by open burning, which contributes to the high rate of pollution in the
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Delta, which move with the prevailing winds at this time of the year to areas of
Greater Cairo loaded with these pollutants.
The phenomenon of air pollution episode in Egypt known as "Black Cloud"
is considered the most important environmental phenomenon which has become
chronic since 1998. This phenomenon usually occurs during the fall with different
intensity throughout the season. Experts of research centers and EEAA highlighted
that the following reasons are the main causes of air pollution episodes:
1.8.1. Meteorological factors and thermal inversions:
These factors resulted from the reduction in the air layers which are carrying
the pollutants to the lowest level less than 50 meters above earth surface. In addition
to calmness of winds, continuous change of wind directions from the north and
northeast to south and southwest, and increasing the humidity to reach the highest
level in some times.
1.8.2. The nature of topography:
The nature of topography directly contributes as a co-factor in these episodes
in Greater Cairo, where the governorates of Cairo, Giza and Qalyubia are located in
the rectangular depression along sides of the Nile from Shubra in the north to
Helwan in the south. This topography location acts as a crucible that accumulates
the pollutants from the different human activities which increase the feeling of this
episode, especially when the mixing layer height is low.
Studying and analyzing air quality indicators during the fall (from SeptemberOctober –November 2012) has shown the following:
First: Greater Cairo Area.
There is a significant improvement in the average of solid particulate matters
less than 10 micrometer (PM 10 ) in the Greater Cairo air during 2012 comparing with
the results of 2009 and 2011 which illustrated in table (6-1) while the concentrations
relatively increased than the monitoring results during 2010 as illustrated in figure
(1-54).
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Table (1-6) Comparison of solid particulates averages less than 10 Micrometer (PM10) in Greater
Cairo during severe air episodes for 2012 with monitoring results in 2009-2010-2011
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Fig (1-54) Comparison between the averages of concentrations for the period (1 September- 10
November) from 2009-2012 at Greater Cairo

The results of solid particulate matters monitoring less than 10 micrometers
in Greater Cairo areas during the Autumn from 2009 to 2012. The excess rate for
daily standard slightly decreased in some areas during these four years but the
continuation of the excess rate was observed as the same level in the traffic location
as shown in figure (1-55).
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Fig (1-55) Comparison between over limit days for the period (1 September- 10 November) from
2009- 2012 at Greater Cairo stations

Second: Delta area:

Table (1-7) Comparison of solid particulates averages in Delta less than 10
Micrometer (PM10) during severe air episodes for 2012 with monitoring
results in 2009 2010 2011
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There is a significant improvement in the monitoring results as illustrated in
table (1-7) during 2012 comparing with 2009, 2010 and 2011 as shown in figure (156).
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Fig (1-56) Comparison between the averages of concentrations for the period (1 September- 10
November) from 2009- 2012 at Delta

Decrease of number of days which its daily average of the pollutants
concentration exceeded the legal allowable maximum limit in Delta during the air
pollution episodes in 2012 comparing with the previous years from 2009 to 2011 as
shown in figure (1-57).
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Fig (1-57) Comparison between over limit days for the period (1 September- 10 November) from
2009- 2012 at Delta statiions

The comparison between the average compatibility concentration ratio
with law during acute air pollution period in Greater Cairo and Delta in 2009,
2010 and 2011 with the monitoring results in 2012:
There is a significant improvement in compatibility rate with the daily
standard by comparing the daily average compatibility rates with the legal allowable
limit (150 micrometer/ m3 from 2009 to 2012), where the compatibility ratio with
the standard in Greater Cairo and Delta is within (60-62%) respectively during acute
air episodes in 2012. The improvement ratio is estimated with 8% in Greater Cairo
and 41% in Delta compared with 2009 as illustrated in figure (1-58).
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Fig (1-58) Comparison between limits compatibility from 2009-2012.

The classification of air pollution state during the days of the period
according to the definitions of the early warning:
The number of monitoring days which contain the average
concentration as shown in figure (1-59).
• In clean level (1-99 microgram/m3) during 2-41 days in some station
mostly focus in this period during holiday especially the period of EidAl Adha.
• In moderate level (100- 199 microgram/ m3) during 3-56 days, the
most monitoring days according to the definitions of the early warning.
• In the average level (200-349 microgram/ m3) from 5 to 32 days from
the monitoring days according to the definition of the early warning.
• The warning level (350-600microgram /m3) from 1 to 2 days from the
monitoring days according to the definition of the early warning.
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Comparison the number of days according to the pollution levels by early warning definitions over the period
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Fig (1-9) Comparison between EWS categories of the days during the period with the year
(2009- 2012)

1.9. The future plan to improve the air quality:
1.9.1.The development plan of the national network for monitoring the quality
of the ambient air pollutants:
• Increase the number of air pollutants monitoring stations, especially areas
where there are no stations for environmental monitoring, through the
establishment of new monitoring stations and necessity to form an integrated
system for environmental monitoring by including some of the air quality
monitoring stations affiliated to some other entities rather than EEAA.
• Adding monitoring equipment for pollutants that are not monitored in some
stations, such as ozone and carbon monoxide.
• Re- evaluating the locations of the national network stations for monitoring
air pollutants due to changes in those sites, and reviewing the criteria for the
selection of these sites to verify the accuracy of monitoring with the need to
modify or transfer the stations that are not connected with industrial sources
of pollution, exhaust vehicles or open burning in those areas.
• The use of advanced systems in the field of statistical analysis of the data
through the system configuration to discuss aspects of the dispersion of
pollutants, depending on geographical maps of the monitoring sites.
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1.9.2. The development of the national network for the industrial emissions
monitoring:
Cement Company:
• Completing addition of the rest of cement companies stacks for monitoring
the total solid particles and measure the flow rate of cement windmills in the
industry lines which apply in companies which contain about 40 product lines.
• Completing monitoring of all pollutants resulted from cement industry
including sulfur oxide; nitrogen oxide and carbon monoxide in addition to
physical parameters as temperature, air pressure and flow rate of all stacks
combined with network which will connect with it for calculating the
environmental load and real concentration as mentioned in the regulation.
Fertilizer Company:
• Completing the continuation of auto-monitoring process for the fertilizer
stacks emissions of petrochemicals companies and add it to network including
(total solid particles- nitrogen oxides- sulfur oxide- hydrogen fluoridehydrogen sulfite- physical parameters).
Petrochemicals Company:
• Completing the continuation of auto- monitoring process for stacks of
petrochemicals company and add it to the network.
Addition of other great industrial sectors on the republic for the network
represented in:
– The company of electrical power production which contain 28 stations of
electricity production.
– The company of Ceramic which contain 28 factories.
– The company of Iron and Steel.
– The company of Petroleum refinery and production.
– Other industrial sectors (as Lead, Aluminum, glass, etc.).
The measurements and maximum limits of the total solids particles emission from
the stacks which combined with the national network for monitoring industrial
buildings emission:
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According to the regulations of the Environmental law no. 4 in 1994 which
modified by the Environmental law no. 9 in 2009 and the issuance of more
stringent standards than the previous limits to try to reach global standards
gradually. In addition to the estimation of pollution loads accurately and thus the
start of the environmental compensation provided by law for the first time at the
level of the industrial sector, so coordination and follow-up with companies are
currently done to implement compatibility plans to conform with the standards of
the new Regulations
1.9.3. The future plan for the General Administration of vehicle exhausts:
• Establish centers for integrated technical and environmental examination for
vehicles in all governorates of the Re-public managed by the private sector
and supervised by Ministries of Interior and Environment to increase the
efficiency of the examination programs of vehicles emission.
• Implement green, sustainable and mass transport projects, in cooperation with
all concerned ministries and departments.
• Implement projects to replace old vehicles, such as replacement of two-stroke
motorcycles currently in service as well as the replacement of old vans just
like the project of to replacing old taxis with new eco-friendly ones.
• Improve the quality of diesel fuel used in Egypt, and access to the ratio of
sulfur content to be 2000 ppm in collaboration with the Ministry of Petroleum.
• Use alternatives fuels instead of conventional fuel in vehicles
• Issuance of environmental standards for emissions resulting from new cars
produced for the first time or vehicles imported or assembled in Egypt.
• Implementation of awareness campaigns for new motorists with importance
of participating in the improvement of the environmental situation through the
importance of the technical examination and vehicle protection as well as the
use of mass transit for passengers of (metro - bus - train), and the reduction of
driving hours for private cars so as to reduce the environmental load and
traffic congestion.
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Chapter 2
Climate Change
2-1: Introduction:
Climate Change phenomenon is known as a disruption in the frequent climatic
conditions such as temperature, wind and precipitation patterns that characterize
each region on earth. The pace and magnitude of climate change on the long-term
have led to huge impacts on the natural biological systems. Also the increasing
temperature would lead to a change in the types of weather patterns like wind,
amount of precipitation and its types in addition to a number of high potential
climatic events; leading to environmental, social and economic consequences which
have broad impacts that cannot be predicted.
CO 2 , CH 4 , N 2 O, PFCs, HFCs, HFCs, SF6 are considered as greenhouse gases which
cause the phenomenon of climate change arising from the following sources:
• Natural carbon cycle is an exchange process among carbon that stored in
atmosphere, oceans, land and living organisms (plants photosynthesis and
respiration processes).
• Natural cycle of methane in atmosphere produced as a result of anaerobic
fermentation of organic matter.
• Natural cycle of Nitrous
• Anthropogenic burning of fossil fuels (coal, petroleum Industrial processes
such as production of fertilizers.
• Agricultural processes (paddy rice cultivation livestock, and waste.)
Despite the importance of social and economic impacts of climate change
phenomenon; many political analysts, economists and environmental
experts believe that there is much potential opportunities for application of
mitigation and adaptation to Climate Change technologies, that prompted the United
Nations in 1992 during the Summit of Rio de Janeiro, Brazil to develop United
Nations Framework Convention on Climate Change, its main objective is to
“stabilize concentrations of Greenhouse Gases in atmosphere at a level that would
prevent dangerous anthropogenic interference with the climatic system," In this
context, Egypt's has immediately signed the UNFCCC to participate in the
international community to tackle Climate Change impacts and ratified it in 1994.
Since then, Egypt is implementing all related obligations to the Convention
and will be reviewed as follows:
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2-2: Egyptian efforts to meet Climate Change
2.2.2: Preparation of National Communications reports to UNFCCC:
1. The project aims to establish a system of national greenhouse gases emissions
inventory in cooperation and coordination with all stakeholders through the
conclusion of a number of understanding memorandums shared between the
Ministry of State for Environmental Affairs and the concerned ministries in
addition to other stakeholders.
2. Coordinating with the Ozone Unit, EEAA and the United Nations Industrial
Development Organization (UNIDO) for financing and managing (servers)
and (software) required for the database. In addition to developing terms of
reference for the establishment of the required database of design expert and
implementation of the national database emissions for emissions inventory
(National Inventory System (NIS)) by the project.
3. Holding two training workshops in the field of greenhouse gases emissions
inventory in May and July 2012, which aim to support knowledge of national
capacities with steps of emissions inventory, its objectives and importance for
Egypt as one of the most important obligations in Egypt under the ratification
of the United Nations Framework Convention on Climate Change to ensure
continuity and development of the joint cooperation between the EEAA and
the concerned authorities in the country.
4. Holding a workshop during 11 – 15 November, 2012 for the program of
modeling different scenarios for energy alternatives or the Long-range Energy
Alternatives Planning System, or the so-called (LEAP Modeling) in various
sectors, which aims to define the national cadres and train number of 25
trainees (from EEAA, petroleum, electricity, energy, agriculture, industry and
the private sector) to use the form for preparing future scenarios for emissions
reduction and rationalization and planning of energy use in the future as well
as the development of future policies to reduce and limit emissions from
energy use. The workshop contributed in raising public awareness of climate
change and deepening community participation in this issue, in addition to
knowing the way of setting different scenarios for the energy sector.

In accordance with article (12) of the United Nations Framework Convention on Climate
Change: "each Party shall inform Conference of the Parties of any information related to the
national inventory of greenhouse gases emissions, and clarifying measures taken for
implementing convention’s objectives so as to diminish these emissions
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Pic. (2-1) Training workshop on the
program for modeling different
scenarios for energy alternatives

The completion of preparing terms of reference and the announcement of contracting
with team of experts in the field of risk assessment and adaptation actions in different
sectors (agriculture, water resources and irrigation, coastal areas and biodiversity,
tourism, housing and health). In addition to the finalization of terms of reference of
the experts in the cross-cutting issues related to climate change for hiring a team of
experts in the fields of education and learning, public awareness and researches,
monitoring, capacity building and technology transfer in December 2012 in
preparation for publication and advertising over the next year.
Establishing an electronic website for the project www.tnc-cc-eeaa-eg.com.
2.2.3: Mitigation Measures, Kyoto Protocol and the Clean Development
Mechanism (CDM)
First: Working Group on National Appropriate Mitigation Actions (NAMAs):
a. According to the progress achieved in the international negotiations of climate
change in mitigation issue - on the level of mitigation commitments of
industrial countries, or mitigation actions of developing countries – Ministry
of Environment - in coordination with all ministries and stakeholders - has
decided to form a working group concerned with following all the procedures
for reducing emissions appropriate to national circumstances, or what is
known in the framework of negotiations as Nationally Appropriate Mitigation
Actions (NAMAs). The team members are nominators from their ministries,
and the members list include representatives from the ministries of the
environment, electricity, energy, transport, industry, petroleum, agriculture,
housing
b. Coordinating with other ministries and stakeholders to discuss the future
actions. In addition, the Ministry of Environment’s representative presented,
in its capacity as team work coordinator, the ministry’s vision of the
mechanism of work in NAMAs during next period to be compatible with the
national interests achieving Sustainable Development and at the same time
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does not conflict with the National Development Plans. According to the
discussions that have been made, it is expected to add representatives’
members of other parties in the future.
Second: Clean Development Mechanism (CDM):
a. Within the framework of Egypt's interest to work on activating CDM projects,
the Egyptian delegation participated in three meetings of national committees on
the Clean Development Mechanism of the United Nations Framework
Convention for the climate changes during 2012 in Germany, Ethiopia, Qatar,
Egypt also participated in the (eighteenth) Conference of parties of the United
Nations Framework Convention on Climate Change (COP 18) and meeting of
Parties (MOP 8) to the Kyoto Protocol, as well as the International Executive
Board of the Clean Development Mechanism, which was held in Doha - Qatar,
where they resulted in the following:
1. Second commitment period of the protocol with 8-years term beginning on
January 1, 2013 and ending on December 31, 2020, including reduction
amount of the obligations of Annex I countries in Annex B of the Protocol
to achieve a collective reduction of 18% compared to 1990 emissions by
2020.
2. The second commitment period witnessed the exit of Japan, Russia, New
Zealand, in addition to Canada, which officially withdrew from the
protocol.
3. The amendment to Annex A of the Protocol, containing greenhouse gases
by adding a third gas fluoride nitrogen to be effective from the beginning
of the second commitment period with the possibility of the use of Annex
I Parties of 1995 or 2000 as the base year for calculating emissions of this
gas.
4. Establishing an (Ambition Mechanism) so the Annex I Parties seek to
increase the level of reduction of emissions in 2014, to keep up with the
global goal of cutting 25-40% of emissions by 2020 compared to emissions
in 1990, with maintaining the level of temperature rise below two degrees.
As Member States also agreed with the exception of Japan, Russia and
Canada to a second commitment period of the Protocol starting from
January 1, 2013, which have been identified for supporting developing
countries' demands for CDM projects, especially software projects.
b. 6 projects clean development mechanism were recorded during 2012 in the areas
of renewable energy, industry, waste in addition to improving energy efficiency
so that the total internationally registered projects reach to 17 project achieving
an annual reduction of actual estimated with 3.6 million tons of CO2 eq and
investments are estimated with $ 543 million dollars.
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c. Despite the overall portfolio of projects which reached to 106 clean development
mechanism projects, this portfolio was filtered excluding projects that decided
not to complete the procedures in the light of the results of the climate change
conference in Doha, and in the context of low carbon certificates prices as well
as the results of periodic follow-up with the projects. This filter was for several
reasons; the economic ineffectiveness and the difficulty of marketing carbon
certificates expected to be issued, with the development of these projects in
another portfolio to be the nucleus of the reduction action appropriate to national
conditions as this allows to know the reduction chances. Consequently, the
number of total actual projects in the portfolio is worth to 42 project achieving
annual reduction in emissions estimated with 5.1 million tons of CO 2 eq, and
investment cost of about $ 755 million, as follows:
1. 17 projects have been internationally registered in the International
Executive Board of the Clean Development Mechanism.
2. 25 projects, received the final Letters of Approval from the National
Committee for the Clean Development Mechanism in the international
validation stage.
d. Development of internationally registered projects during the period 2005 –
2012

Table (2-1) Development of internationally registered projects during the period 2005 –
2012

Year
No. of
projects
Accumulated
development

2005

2006

2007

2008

2009

2010

2011

0

2

1

1

0

3

4

0

2

3

4

4

7

11

87

2012
6

Total
17

17

Fig. (2-1) Development of internationally registered projects during the
period 2005 – 2012

Fig. (2-1) Accumulative Development of CDM projects during the period
2005 – 2012

Table (2-2) Internationally registered projects during the period 2005 – 2012
Serial
no.

project

Industry sector
1
Catalytic N2O destruction project in the tail gas of the
Nitric Acid Plant of Abu Qir Fertilizer Co.
Reduction of N2O Emissions from the New Nitric Acid Plant
2
of Egypt Hydrocarbon Corporation at Ain Sokhna

88

Annual
Reduction
(Thousand
TCO2e)

Invest
Cost
(Million
$)

Registration
Statue

1100

11

7 Oct.2006

251

15

18 Oct. 2012

3
N2O abatement at KIMA Aswan
Waste sector
4
Onyx Alexandria Landfill Gas Capture and Flaring
Project
5
Land filling and processing services for Southern Zone
in Cairo
Renewable Energy sector
6
Zafarana Wind Power Plant Project 120 MW (NREA–
Japan)
7
Zafarana 8 - Wind Power Plant Project, Arab Republic
of Egypt 120 MW (NREA-Denmark)
8
Zafarana 85 MW Wind Power Plant Project in the Arab
Republic of Egypt (NREA– Spain)
9
Zafarana KfW IV Wind Farm Project 80 MW (NREAGermany)
10
Mediterranean Renewable Energy Program (MEDREP)
Fuel Switching sector
11
Egyptian Brick Factory GHG Reduction Project
12
Fuel Switching from Mazout to Natural Gas in Misr fine
spinning & weaving and Misr Beiada Dyers at Kafr
ElDwar
13
Fuel Switvhing to bio mass in Cement Asuit.
Transportation (program of Activity)
14
Scrapping and Replacement Program of Two-Stroke
Motor Cycle in Egypt (PoA)
Energy Efficiency
15
Al-Sindian 13 MW Natural Gas based Cogeneration
Package Project
16
Waste Gas-based Cogeneration Project at Alexandria
Carbon Black Co., Egypt
17
PoA for water pumping Efficiency improvement by
Rehabilitation for Egyptian pumping stations.
Total

120

3

20 Dec. 2012

370

4

15 Dec. 2006

25

1.6

29 Dec. 2012

249

38

22 Jun. 2007

210

170

23 Sep. 2010

170

94

3 Aug. 2011

172

122

2 Mar. 2010
29 Oct. 2012

431
45

23.3
4.4

17 Jan. 2011
19 Jan. 2011

416

2.4

14 Jul. 2010

20

34

30 Jun. 2011

25

6.4

10 Feb. 2012

110

14.5

26 Jul. 2008

6 (part 1)
3720

16 Nov. 2012
543

e. Status of CDM project portfolio
Table (2-3) Status of CDM projects portfolio by the end of 2012

Statement

Annual emission reduction Investment
Cost (Million
(million TCO2e)

No.

$)

Total CDM Projects

42

5.1

755

No. of registered projects

17

3.6

543

No. of Approved projects

25

1.5

212
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Additional Activities
• Regarding low carbon certificates prices (CERs) and for ensuring to investors
that there are other mechanisms to reduce emissions, a cooperation agreement
was signed with the Gold Standard Swiss enterprise engaged in the voluntary
carbon market, where the agreement provides assistance and capacity building of
the National Committee for the Clean Development Mechanism, in the
application of the monitoring methodology in accordance with the standards of
the International Executive Board of the Clean Development and implementation
of monitoring sustainable development criteria for both the clean development
mechanism and the voluntary reduction projects, and the possibility of the project
involvement in the Clean Development Mechanism cycle as well as the voluntary
market program in parallel so as to ensure that even in the absence of registration
of the project as a clean development mechanism, it can be registered in the
voluntary market having access to voluntary carbon certificates (VERs). In this
regard, investors and entrepreneurs will guarantee that there is a voluntary carbon
market that can be utilized in addition to the clean development mechanism
especially within the low carbon certificates prices (CERs), in addition to the
similarity of the project registration cycle with the CDM cycle.
• Besides the National Committee for CDM activities, Ministry of Environment is
working on the continuous coordination with the ministries, agencies and related
companies in order to introduce and promote the importance of implementing the
mechanism projects in Egypt; along with a number of meetings with international
experts from South Korea, India, China, Denmark and Russia to discuss the status
of the clean development projects in Egypt and the opportunities for cooperation
with domestic and foreign private sector.
•

2-3 The Adverse Impacts of Climate Change on Egypt and the Adaptation
measures: Climate change is a complex challenge, which requires regional and international
cooperation and solidarity. In spite of the efficiency of GHG emissions reduction,
the risks of climate change will force all countries of the world to take more measures
to adapt to its effects - despite the largest adaptive capacity of developed nations which prompted the developing countries to be tightened with the developed
countries in the importance its commitment to hold its responsibilities in reducing
emissions along with the provision of funding and technologies of both mitigation
and adaptation in the time when all steps of the world are accelerating for dealing
with the issue of climate change.
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Based on the reports of the Intergovernmental Panel on Climate Change (IPCC), as
well as national studies, it is expected that Egypt would expose significantly to a
number of risks and threats which require policies, procedures to face climate
change. Climate change is considered as a cross-cutting issue, so Egypt adopts
national policies and procedure for combating climate change and increasing the
flexibility of the Egyptian society in dealing with disasters resulting from climate
change and their impact on the various sectors and activities.
Direct impacts of climate change:
• Increasing temperature higher than normal; followed by subsequent decline
in agricultural productivity
• Sea Level Rise (SLR) which threats the north coast especially the Delta.
• Low agricultural productivity for many kinds of crops.
• Negative impacts on touristic areas, public health and infrastructure.
• Negative impacts on energy, industry, food security and the national
economy.
• The possibility of water resources shortage on which Egypt depends with a
percentage 95% for Nile River.
In this respect, Egypt presented the first and the second national communication
reports (in the context of the United Nations Framework Convention on Climate
Change) and it is currently preparing the third national communication report in
addition to the issuance of the national strategy for Climate Change Adaption and
its disasters and risks abatement.
Adaption is identified as “Modification in the anthropogenic and natural systems in
response to actual or expected climate impacts for diminishing damages or utilizing
the available opportunities” according to the United Nations Framework Convention
on Climate Change secretary’s identification.
Therefore, Abatement of climate change risks and its adaptation require several
measures and procedures to be taken by all sectors as well as conducting activities
liable to being updated according to the scientific progress concerning climate
change and its impacts. In addition to providing water and human resources to
implement such procedures.
Following is a review of the most important risks arising from climate change that
Egypt is facing in the various sectors: Coastal, Water Resources, Agriculture,
Irrigation, Housing, Roads, Population and Tourism, in addition to adaptation
measures taken for abating risks and adapting with climate change in these sectors.
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2-3-1The Adverse Impacts of Climate Change on Egypt and the Adaptation
measures:
a. Impacts on Coastal Zones Sector:
Egypt’s most important coastal cities are located along the Mediterranean and Red
Sea which are exposed to many environmental pressures resulted from irrational
development, pollution arising from marine sources or terrestrial activities such as
agriculture, urban development. Also coasts are exposed to erosion and Delta
inundation in parts of them, and groundwater aquifers near the coast are affected as
a result of mixing with salty seawater together with soil salinization. This will
increase sea level rise affecting the quality of agricultural land and reclaimed areas
resulting in a decline in the productivity of some food crops such as rice and wheat,
and the difficulty of planting them.
Moreover, SLR will lead to sink some low-lying coastal areas, it is also expected
that the intensity and frequency of extreme weather conditions - sea waves, heat
waves, sandstorms and dust – will affect the economic and social infrastructure for
coastal zones and public health, which will have a heavy impact on fragile segments
of society, such as children, the elder, the poor and farmers in coastal areas.
Sea Level Rise would lead to:
• Destroy weak portions of the coastal sand line that is important and necessary
to protect the shallow, low lakes besides reclaimed lands.
• Change water quality affecting most of freshwater fish.
• Threaten existed facilities in low level areas in Alexandria and Port Said.
• Recreational tourism may be affected by deterioration of beaches and salinity
of groundwater.
Studies have indicated that in case of sea level rise by 50 cm, cities of Alexandria,
Rosetta and Port Said would incur losses such as displacement of more than 2 million
people; and loss of 214 thousand jobs of more than $35 billion from the value of
land & property. The North-West coast stretching from Alexandria to Salloum, is
considered safe against the impact of sea level rise, with the exception of few lowlying areas located at Alexandria and exposed to inundation (such as Marriot Lake
in South-East).
The coastal zone of Red Sea is probably affected especially low-lying areas,
wetlands and beaches although the rocky formation is considered a natural bridge
and coral reefs may be affected and got bleached due to pollution and high
temperature.
The coastal zone of River Nile Delta is one of the most areas exposed to inundation
due to sea level rise. In addition, the concentration of industrial, transport and ports
activities as well as agricultural activities increases the impact on the coastal zone of
River Nile Delta.
92

Whereas the North coast overlooking Sinai Peninsula – stretching from Port Said to
Rafah - is characterized by some natural features that protect it against the impacts
of climate change.
b. Impacts on Agriculture Sector:
Agriculture plays an important role in the Egyptian macro economy; it has got about
55% of Egypt’s man power, also it consumes about 80% of total water resources and
contributes about 14% of the Gross Domestic Product (GDP). More than 70% of
agricultural land depends on low efficient irrigation systems that caused loss of large
quantities of water, degradation of land productivity, and the problems of
salinization.
Several studies were conducted on the impact of climate change and high increasing
temperature on agriculture sector as follows:
• Increase in water consumption of crops
• Decrease in crops productivity of the most important crops like wheat, rice,
potatoes and soybeans while cotton productivity will increase.
• Spread of agriculture pests that would affect productivity reduction.
• Indirect climate change impacts on agriculture sector are attributed to
decrease of the natural income of Nile River, salinization increase, availability
of the genetic substance, vapors rates and lightening.
• Deterioration of agricultural activity has social and economic effects on labor
migration from degraded agricultural areas.
Also, High temperature will affect livestock health and its productivity of milk and
meat as well as reduction in cows and poultry growth rate with the probability of
diseases spread related to water quality and livestock including foot and mouth
disease.
Moreover, Fishery will face high temperature effects leading to fish migration to the
North towards a more deep area inside water. Fisheries production will be negatively
affected by high water temperature and fresh water supplies decrease. Also, fish
quality existed in Northern lakes will change due to salinization increase.
c. Impacts on Water Resources and Irrigation:
There are different scenarios about the increase/ decrease in water level in Nile basin.
The natural flow of water in the Nile Basin is highly sensitive to changes in rainfall
and increased temperatures rates, where some studies suggest a divergence in the
periods of rainfall with an increased rate of precipitation, leading to increased
likelihood of flooding or longer periods of drought.
Limited fresh water resources, over population, over demand on water for
agricultural sector due to using traditional irrigation systems in agriculture and water
pollution that leads to non-reuse of waste water, are considered important factor
causing the increase of climate change impacts on water resources and fresh water
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availability. Also, sea level rise will affect the groundwater aquifers in the Nile Delta
as its source is the water leaked from the Nile and this will result in increased salinity
and make it unfit for use affecting the agricultural state.
d. Impact on Tourism
Climate change is considered one of challenges facing the tourism industry. Climate
Change have got an impact on tourism and attract tourists, which would have
negative impact on economic terms. As Egypt is a touristic country characterized by
beaches and coastline overlooking the Mediterranean and the Red Seas. Heat waves
increase, especially in the summer could affect the visits of tourists to Egypt and
make them turn to another touristic coastal countries. Moreover, sea level rise
threatens coastal zones and coastline in Egypt affecting the internal and external
tourism.
Tourism Sector is cross- cutting with other sectors such as agriculture, water
resources, hunting and health.
Coral reefs are one of the most important ecological systems, affected by climate
change and consequently they are vulnerable to degradation and bleaching (loss of
color) as a result of high water temperature and pollution. It is well known that coral
reefs are one of the most important touristic attraction factor.
As for of archaeological and historical touristic sites, high temperature and intensity
of carbon dioxide and changing weather conditions will accelerate deterioration of
historical areas. These losses are unreturnable causing financial and cultural
damages.
e. Impacts on Housing and Road
• Housing
The current distribution of the population is not compatible with the spaces they live
in. Most population is concentrated on the Nile Valley and Delta. The problem is
that millions of citizens living in the north of Delta may be subject to displacement
due to floods resulting from sea-level rise, and the dwellers of slum areas are the
most ones vulnerable to the effects of climate change such as increased heat waves
and severe rainfall rates, as well as residential areas and installations established in
storm water drains prone to floods.
High temperatures lead to increasing the consumption of electrical
energy through increase in using air conditioners and fans inside all types of
buildings and public facilities.
• Roads
Roads in Egypt could be classified into two main categories:
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• Urban roads in cities and open roads connecting urban areas including
Agricultural, Desert or Coastal roads parallel to the Mediterranean, Red Sea
and Suez & Aqaba Gulfs.
Roads are affected by high temperatures, direct sunlight, traffic density, vehicles
speed and its exhausts, which affect the hardness of asphalt and thus lead
to road deformity which has got an effect on its safety. In Egypt, the road networkespecially in Cairo – is exposed to these effects besides increasing the effects
of high traffic density.
The heavy rains and floods have an impact on the roads. Areas such as Sinai and Red
Sea which are exposed to flood that lead to road crashes and damage.
• Health Sector
Climate change is affecting directly and indirectly Citizens’ health. The most
vulnerable people for these impacts are children, women. Elder people and the
poorest sectors as well as rural areas as they represent 58% of Egypt’s population.
Health consequences arising from climate change will increase heavily in Egypt
leading to the absence of justice and quality in Health care, the divergence in getting
medical services, the need of medicine and the spread of infectious and chronic
diseases which will be more difficult in the most fragile sectors.
One of the direct Healthy impacts related to climate change is the increase in diseases
of high temperature such as: sun shock, skin cancer and cataract, whereas the indirect
impacts are represented in water shortage, agricultural productivity shortage leading
to food shortage and appearance of Anemia and malnutrition diseases, in addition to
change in water and air quality. In this regard, there are scenarios and predications
threaten Egypt with water availability lack that affects health sector. Also, one of the
indirect healthy impacts of climate change are diseases related to parasites and pests
which high temperature help in their dissemination. However, little researches and
studies are conducted in the field of climate change impacts on Hygiene due to the
unavailability of adequate data and information. Moreover, the sudden heavy
climatic incidents represented in floods, storms and rainfalls lead to several injuries
and compulsory immigration accompanied by food and pure water shortage as well
as increase of affection rates with diseases.

2-3-2: Adaptation Measures to Climate Change:
a. Coastal Zones Sector:
• National Committee of the Integrated Coastal Zone Management has been
formed under the chairmanship of EEAA to set the best formulas to exploit the
coastal zone, and to include adaptation measures to climate change into the
integrated management of coastal zones plan.
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• The Coastal Research Institute (CORI) conducts experimental studies to protect
the natural sand dune stabilization, which represents a natural protection from the
sea-level rise.
• The Shore Protection Authority, affiliated to Ministry of Irrigation and Water
Resources, is concerned with protecting Egyptian beaches and preparing general
plans for activities and projects to protect the beaches as well as developing
master plans and setting technical designs for projects to protect beaches from
erosion. Also, the authority is repairing and constructing barriers for beaches
protection.
b. Agriculture Sector:
The Ministry of Agriculture and Land Reclamation has released the Agricultural
Development Strategy 2030, which aims to increase the capacity of the agricultural
sector to harmonize with internal and external variables and modernize agricultural
systems for food security as well as improving the living standard of farmers by
using agricultural resources efficiently and sustainably
Ministry of Agriculture and the Agricultural Researches Center developed
adaptation measures to cope with these negative impacts, such as:
• Changing sowing dates for each crop.
• Developing crops resistant to high temperature and water shortage
• Develop monitoring systems for current and recent pests.
• Improve the productivity of live stocks breeds and the development of the
nutrition program to cope with warmer climatic conditions.
• Enhance programs of producing plants varieties and programs of animal
sector improvement, add new plant and animal species together with programs
to preserve biodiversity systems.
• Strengthen the capacity of the National Bank of genes and other Biological
Diversity Banks at the most fragile areas especially desert areas.
c. Adaptation Measures in Water Resources:
• Increase water price to rationalize water use.
• Re-use of waste water and treated industrial waste water.
• Develop irrigation systems and the rational use of water and changing the
cropping pattern.
• Find new sources of water through exploitation of deep underground aquifers
and cloud seeding.
• Water desalination and waste water treatment.
• The Ministry of Irrigation and Water Resources prepares an Atlas and code
of flood water in Egypt; in order to make the best use of flood water and how
to prevent risks which may happen.
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• Ministry of Irrigation and Water Resources issued the National Plan of Water
Resources in 2005, which includes policies to deal with water shortage and
contains strategies aiming to achieve the optimal use of available resources
and maintain water quality from pollution and develop new water resources.
d. Adaptation measures in Tourism:
• Applying the integrated environmental management system for coastal
zones.
• Involving adaptation measures in Integrated Coastal Zone Strategy with
climate change impacts for protecting environmental tourism and coastal
touristic zones.
• Activating and applying legal action to preserve the environment for the
protection of natural, marine and terrestrial protectorates.
• It is recommended to develop areas that are less sensitive and vulnerable to
climate change impacts and to qualify and develop these areas.
e. Adaptation measures in housing and roads:
• Housing:
- The establishment of the Egyptian Council for Green Building, since January
2009 under the chairmanship of Minister of Housing, Utilities and Urban
Development to the disseminate and apply green architecture-based on
guidelines for towns and villages planning and architectural and
constructional design so as to achieve the requirements of green architecture.
- The National Center for Housing researches affiliated to Ministry of Housing
issued a CODE regarding energy efficiency in buildings, whether domestic or
commercial. It is recommended for these buildings to be designed in ways
that allow ventilation and natural lighting with choosing of environmentfriendly materials for local buildings, in addition to avoiding glass facades in
the direction of the West and the East in order to reduce the energy
consumption as a result of buildings heat.
- The Academic curriculums in most universities included programs for climate
change in environmental studies’ departments of architecture & design, urban
planning and civil engineering.
• Roads:
- Paving the road network away from the flood water drains and the voluntary
evacuation of residents of threatened areas with sea level rise.
- Using building materials for roads which give rigidity and resistance to all
impacts.
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- Designing new roads in accordance with international standards, which
include road slopes and rain water drainage networks in areas that may be
exposed to heavy rains in the future.
- Road Lighting Code must be applied in designing lighting system; it is
recommended to save electricity in lighting roads by using energy-saving
bulbs, utilizing solar energy and disseminating the use of
phosphorus reflectors in highways.
• Adaptation measures in Health:
- Ministry of Health raises and develops the services of health institutions in
Egypt, especially in rural and remote areas in addition to vaccination
programs, which are handled by the Ministry and provided to children and
students of schools for free.
- Red Cross Society implements health awareness campaigns and sends
medical convoys to face any natural and environmental disasters in Egypt.

2-4: Studies & Pilot projects
The ministry plays a vital role in coordination and cooperation with national and
foreign bodies in order to follow up the implementation of several projects which
help to support actions on potential climate change adaptation, examples include the
following projects and programs:
a. Adaptation of the Nile Delta to climate change and sea level rise through
ICZM projects
The UNDP/GEF’s three years project which commenced on 1st of April 2010 in
partnership with the Ministry of Water Resources and Irrigation (MWRI). The
project has a GEF budget of $ 4,000,000, a UNDP budget of $ 375,000 and cofinancing commitments from the Government of Egypt (SPA) of $ 12,000,000
(including in-kind contributions of $ 4,000,000) (total $ 16,375,000).
The overall goal of the project is to enhance Egypt’s resilience and reduce
vulnerability to climate change impacts and to integrate the management of sea level
rise related risks into the development of Egypt’s Nile Delta Low Elevation Coastal
Zone (LECZ) in order to minimize the likelihood of coastal disasters.
The proposed project includes upgrading existing protection schemes and proposing
clear modifications in regulatory framework and institutional capacities to ensure
land use planning and zones division to face climate risks in the future.
b. Building Resilient Food Security Systems to Benefit the Southern Egypt
Region
The World Food Program had got the approval of the Adaptation Fund to finance
the project, the total program cost is more than 6 million dollars, and the duration of
the program is 4 years.
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The program aims to improve the adaptive capacity of the Southern zone and to
develop Nasser Lake area in agriculture and food security. Also Assiut, Suhag, Qena,
Luxor, Aswan governorates and Nasser lake area were selected to develop the
sustainable agriculture and producing crops resisting high temperatures as well as
transferring new technologies and knowledge to poor villages in Southern Egypt
Region. The program includes building institutional capacity in the field of climate
change at all levels (local authority- civil society).
c. Assessment and Strategy Development to respond to the impacts of sealevel rise on human mobility in Egypt
The International organization for migration is implementing this project in
cooperation with Ministry of Manpower and migration, Ministry of Environment
and Institute of coastal researches and other non-governmental partners so as to
study environmental, human, social and economic impacts for expected internal
immigration flows from sea level rise.
The project aims to conduct a number of rapid assessments to develop understanding
of the potential impacts and consequences of sea level rise on migration and human
security issues in low lying coastal areas in Nile Delta and coastal cities of Egypt. In
this regard, three local communities were selected as a model to be applied in
Alexandria Governorate (Bay of Abu Qir - East Port - the Max) as they are close in
population rate and similar in economic and social conditions and their dependence
on (agriculture and fishing) which will be affected by sea level rise.
d. Climate Change Risk Management Program CCRMP:
The program is supported by the Spanish Development Fund, including
several ministries and sectors (Ministry of Irrigation and Water Resources, Ministry
of Agriculture, Ministry of Environment, Ministry of International Cooperation and
Ministry of Foreign Affairs)
The program aims to apply the principles of adaptation and mitigation to climate
change impacts and to assist Egypt in the climate change issues.
The program consists of four components:
- the Supreme Council for Energy seeks to support the objectives of the
policy of the Supreme Council of Energy in the fields of renewable energy
and energy efficiency,
- the Clean Development Mechanism (CDM) to promote and encourage the
use of the mechanism to add economic benefit of new investment projects,
- Forecasting and Integrated Water Resources Management to develop
scenarios of the implications of climate change and to include it in the
National Integrated Water Resources Management plans.
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- Adaptation component of the agricultural sector, it is to develop crops which
have ability to bear extreme climatic conditions, lack of water, soil salinity and
high temperature.

2-5 Technology & Climate Change Researches
The activation of the general department of technology and climate change
researches in November 2011, including three departments: Technology and
management of climate change researches and technical support for researches
technology. In spite of the fact that this department is a new one, it sought in 2012
to achieve specific objectives in order to effectuate the terms and articles of the of
the United Nations Framework Convention on Climate Change related to technology
transfer [Article 4; paragraphs 1, 3, 5] The "work and cooperate in the development,
application and diffusion, including the transfer of technologies, practices and
processes that reduce or prevent anthropogenic emissions of greenhouse gases." And
"The developed parties countries abide with providing new and additional financial
resources to meet the agreed full costs incurred by developing parties countries in
complying with their obligations under the Convention," and "developed parties
countries are committed to promote, facilitate and finance technology and knowhow transfer and support the development of self and technology capabilities."
From this point of view, the general department for technology and climate change
researches seeks to:
• Achieve the technological capacity to provide clean, safe and sustainable
energy to support economic growth, reduce greenhouse gas emissions and
mitigate and adapt to potential climate change risks by stimulating the
political will for institutional support of technology and the enacting national
and international partnerships and technology transfer “Know how”.
• Propose innovative solutions to existing environmental problems.
• maximizing the utilization of scientific researches to the problems arising
from the adverse effects of climate change (mitigation - adaptation) in
coordination with the concerned authorities

The exerted efforts in the field of technology and climate change
researches during 2012 as follows:
1. In the field of technology climate change:
a. Coordinating with the United Nations Environment Programme (UNEP) to
support Technology Needs Assessment project (TNA), which seeks to apply
the technologies in the field of mitigation / adaptation with the phenomenon
of climate change and transferring them. This project is funded by the Global
Environment Facility (GEF), and follow-up activation mechanisms,
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b. Studying the possibility of desalination of sea water project (by evaporation)
using solar energy at the North Coast region, Egypt (it was submitted in
contest of Sheikh Zayed Award "future energy" in the United Arab Emirates).
c. Making proposals to the Committee of the second meeting of the Arab
Ministers of Environment and Latin America (ASPA) in Ecuador concerning
carbon dioxide gas snipping projects, and the production of biomass as a
source of renewable energy; in the field of climate change technology so as to
share experiences.
d. Providing projects proposals in the field of climate change technology to the
Committee of Canadian-Egyptian expedition Business Council; about the
innovative design software of the buildings that save energy, and the
production of transparent protective panels from weather to improve the
performance and efficiency of the solar cells in Egypt.
e. Preparing implementation plan of technological needs in the field of
promoting sustainable development and strategies and measures on the
mitigation and adaptation to climate change and renewable energy efficiency.
This plan is presented to the Economic and Social Commission for Western
Asia (ESCWA)
II: In the field of climate change research
1. Presenting a research proposal of the University of Ain Shams in the context
of the university preparation of its Strategic plan for scientific research and
technological development for innovating "transparent panels for solar cells”
that will maintain product and to ensure the efficient and qualified
performance of the cells, in addition to the development of the plastics
industry and the transfer of bio degradable plastic bags technology, which
contributes to reduce the environmental burden as well as exacerbating the
problem of solid waste in Egypt.
2. Presenting a research project in the field of climate change on the training and
qualification of cadres in the field of energy analysis of buildings using the
software, to request technical and financial support for their implementation
through public administration of international environmental studies and
policies in the central department for international cooperation and relations
and technical support.
3. Providing technical report on the study of thought strategist for project
development and manufacture of stoves and ovens household using biofuels
as an alternative to conventional fuels and submitted by the representatives of
ECARU Company and Group Engineering "production" and representatives
of Dakahlia purposes and the extent of impact of the project environmentally
and climatically, in conjunction with mitigation of emissions management and
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4.

5.

6.

7.

8.

the unity of the industry sector quality of the environment.
Providing technical report as proposals for the Czech side to implement pilot
projects in the field of climate change or exchange expertise and experts or
the transfer of technology in the field for national capacity-building in the
field of inventory of greenhouse gas emissions, and two projects in the area
of adaptation: adaptation of the community with the phenomenon of climate
change in ten marginal villages in Egypt, and the system of micro-insurance
for young Egyptian farmers.
Preparing technical study and methodology for inventory of greenhouse gas
emissions (GHG) resulting from the construction sector in Egypt, in addition
to providing research working paper to calculate emissions arising from the
early stages of construction in cooperation with the third national
communication project and the Institute of Environmental Studies and
Researches at Ain Shams University.
Making proposals of research and applied projects to the Swedish side in the
principles of green architecture and Symbio Cities in the framework of
cooperation with the Swedish Ministry of Environment in the field of climate
change.
Conducting a technical study on aspects of cooperation with the Korean side
in the field of climate change research, based on the themes of: transfer of
environment-friendly technology such as recycling, and coordination for
exchanging experiences for projects of Green Cities (Jenginog City) and the
Institute of green growth.
Conducting a study and a presentation on green technologies and discussing
the reduction of carbon emissions and the goals of the government to reduce
carbon dioxide in the conference (petrochemicals in Heliopolis) under the
auspices of the Minister of Petroleum and Mineral Resources.
Making proposals of executive projects and training courses in the field of
mitigation and adaptation technology and study on ways to transfer those
technologies to the Chinese side, and in the context of activating the
memorandum of understanding with the Chinese ministry of environment

2-6 Future Vision
a. Preparation of the third national communication report for Egypt through projects
funded by the Global Environment Facility (GEF), and submitting it to the
Secretariat of the United Nations Framework Convention on Climate Change,
where Egypt has already finished the first and second reports and delivered them
to the Secretariat in the years of 1999 and 2010, respectively. This report is
prepared every 3-4 years
b. formation of a coordinating national committee to follow up mitigation actions
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c. Establishing a national inventory of emissions of greenhouse gases from different
sources system in cooperation and coordination with all stakeholders
d. Starting the development of a national program to shift to a low-carbon economy,
and inventory of emissions reduction procedures appropriate to national
circumstances (NAMAs) as a prelude to the international demand to provide the
necessary funding for implementation.
e. The development of national standards for the various sectors involved in
preparation for establishing Measurable, Reportable, and Verifiable (MRV)
system of emissions reduction procedures appropriate to national circumstances.
f. Activating the utilization of available mechanisms, such as the voluntary carbon
market.
g. Establishing standardized and unified baselines for projects to facilitate the
calculation of emission reductions and determining clean development
mechanism projects
h. Upgrading the national performance at the national and international levels for
the continuation of work in the field of climate change in various sectors, with
the development and strengthening of the institutional structure of climate
change.
i. Reviewing and activating the National Strategy for Climate Change with the
development of programs and plans in the short and long term and integrated into
national action plans for development in Egypt.
j. Establishing and activating the supreme Council on Climate Change, headed by
the Prime Minister and the membership of the concerned ministers, and the
Minister of State for Environmental Affairs is the rapporteur of the Council.
k. Establishing Commission of Science and Technology with a membership of elite
scientists from Egypt in the field of climate change and related areas (agriculture
- irrigation - meteorology - Health - Petroleum - electricity) headed by one of the
scientists
l. Establishing a Center of Excellence for Climate Change (to provide data and
information) at Ministry of State for Environmental Affairs, one of its main tasks
is preparation of national communication reports periodically to be the nucleus
of the National Center for Climate Change Researches.
m. Establishing a Climate innovation Center.
n. Reviewing and activating the National Strategy for Climate Change with the
development of programs and plans on the short and long term and integrating
them into national action plans for development in Egypt.
o. Seeking the development of performance in the field of clean development
mechanism to attract international investment in this area.
p. Preparing necessary plans to raise awareness of the issues of climate change and
mitigation measures necessary on the long run.
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q. .Preparing and developing plans to merge the issues of climate change within the
various stages of education in cooperation with the concerned authorities.
r. Achieving the technological capability to provide clean, safe and sustainable
energy to support economic growth
References:
a. The Fourth Assessment Report (AR4) – Intergovernmental Panel on Climate
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b. The Second National Communication (SNC) – the Egyptian Ministry of State
for Environmental Affairs
c. http://www.undp.org/content/egypt/en/home/operations/projects/environmen
t_and_energy/Egypt3rdNationalCommtoUNFCCC.html (October 2012)
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e. United Nations Environment programme
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j. The Climate Change Central Department Presentation on Feb. 2010
(ElShoura Council)
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Chapter Three
Ozone Layer Protection

3.1 Introduction
Ozone layer plays the role of a natural filter and a shield surrounding the Earth
to protect all creatures from the harmful rays of Ultra Violet-B that threaten
human health and safety.
Due to the effective local regulations and policies, Egypt succeeded in
achieving compliance with the Montreal Protocol by reducing consumption
rates of ODS to levels set by the Montreal Protocol. Ministry of Environment in
cooperation with concerned authorities is supervising ODS alternatives projects,
modern technology transference activities and old equipment and machines
substitution with modern ozone friendly substances in different sectors. In
addition, Egyptian environmental policy seeks to facilitate compliance with
Montreal Protocol provisions by implementing awareness programs about
environment-friendly alternatives to all social categories so as to protect Ozone
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Layer, without prejudice to Egyptian economy, development programs or
priorities set by the State to achieve sustainable development.

3.2 Environmental and Health damages of Ozone Layer Depletion:
The modern technology is considered a real threat as a result to urbanization
and development of new chemical substances emitting gases that deplete Ozone
layer. Ultra Violet-B rays come from the sun and reach the Earth surface
affecting negatively human health causing many diseases such as skin cancer,
cataract and immunodeficiency. Moreover, such rays negatively impact green
plants' photosynthesis reducing their growth and crop production; besides their
negative impacts on aquatic environmental systems resulting in ecological
system disorders of nature and life on the Earth and consequently Global
Climate Change. All these negative impacts threaten human health and
environmental integrity.

3.3 Environmental Indicators:
Environmental indicators of Ozone layer are represented in commitment with
decisions and provisions of Montreal Protocol concerning ODS gradual
reduction to achieve the optimal objective of the total phase out of such
substances according to schedules set by the Protocol and its Amendments.
3-3-1 Halon Sector:
Halon Bank established in Helwan Company for Engineering Industries
(Military Factory 99), EEAA collects Halon from all entities that have stagnant
stock in order to be transferred to other alternatives in fire fighting systems.
Collected quantities are delivered to the Halon Bank for recycling and re-use in
various vital sectors where they are urgently needed as shown in picture (3-1). It
is worth mentioning that Halon is allowed in some fire fighting systems used to
protect critical and highly expensive equipment. Besides, it is used to maintain
technical capabilities of airplanes, ships, tanks, communication systems, central
computers and other very important sophisticated and strategic electronic
equipment till their transfer to other non-depleting Ozone layer alternatives
within coming years. Figure (3-1) shows gradual reduction of imported Halon
quantities.

Pic. (3-1) Halon Bank
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Fig. (3-1) Gradual reduction of imported Halon
Source: Ministry of Environment- Ozone unit

3-3-2 Medical Aerosols Sector:
In collaboration with Ministry of Health, EEAA is participating in converting
production lines of medical aerosol that consume 163 tons of (CFC’s) as
propellant in Metered Dose Inhalers (MDI) used by respiratory asthmatic
patients to non-Ozone depleting alternatives. In coordination with Pharmacy
Department, Ministry of Health and pharmaceutical companies, EEAA
implements the National Strategy to raise awareness, through training courses
for doctors and pharmacists with non-ODS aerosols alternative. In this regard,
Technology transfer for the beneficiary companies has been finalized.
Pharmaceutical companies manufacturing these products retrofitted their
production line, and produced (3) MDI out of the targeted (4) products using
Ozone-friendly alternative propellants. Validity of these products is currently
tested. Total substitution of production lines of pharmaceutical manufacturers is
expected by the end of 2013. Figure (3-2) shows MDI using alternatives of
ozone-depleting substances.

Pic. (3-2): MDI using alternatives to ozonedepleting substances
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3-3-3 : Maintenance and Repair of Refrigeration and Air-Conditioning
Sector:
The Egyptian strategy aims to the total phase out of importing CFC’s substances
depleting Ozone layer used in maintaining refrigeration and air conditioning
equipments. Cooperation protocols were signed with relevant stakeholders such
as “Control Authority on Exports and Imports” and “Customs Authority” to
activate laws prohibiting importation of such substances. For implementing this
strategy, EEAA cooperated with the National Railways Authority to replace
refrigeration units for rail carriages, as well as refrigeration units of a public
sector company for foodstuff to be operated with ozone-friendly alternatives.
Total execution of this Strategy will be achieved by the end of 2013. Figure (32) shows the gradual reduction of imported CFC’s substances.
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Fig. (3-2) Gradual reduction of imported CFC's substances
Source: Ministry of Environment- Ozone Unit

3-3-4| Egyptian Strategy for phasing out the use of HCFC Substances:
A national strategy has been prepared for phasing out the use of
Hyrdochloroflourocarbon used in several sectors, including foam and heat
insulation, refrigerators, cooling and air conditioning sector. The
implementation of this Strategy includes the following activities:
1. Phase out use of HCFC-141b in some enterprises through providing
new technologies and equipments using environmental-friendly raw
materials in thermal insulation industry.
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2. Phase out use of HCFC-22 in refrigeration and air-conditioning sector
through preparing and implementing activities in this sector and
provide assistance for the selection of equipment, training and
monitoring activities.
These substances have low Ozone Depleting Potential "ODP", however they
have high Global Warming Potential "GWP" that contributes to aggravate
Global Warming.
Table number (3-1) shows timetable to stop the use of HCFC's Depleting the
Ozone Layer for countries operating under Article V (including Egypt) to the
Montreal Protocol to protect the ozone layer.
Table (3-1): timetable to stop the use of (HCFC's) Depleting the Ozone Layer

Freeze production and consumption levels
Base level: Average consumption of years 2009 - 2010

January 1, 2013

reduction of base level %10

January 1, 2015

35% reduction of base level

January 1, 2020

67.6% reduction of base level

January 1, 2025

97.5% reduction of base level

January 1, 2030

100% reduction of base level

January 1, 2040

3-3-5: CFC's Chillers Replacement Regional Project:
The project aims to support some governmental and private entities to replace
their old central refrigeration units (chillers) using CFC-11, CFC-12, picture (33) by new chillers using friendly refrigerants as picture (3-4). Including
governmental buildings, hospitals and hotels.

Fig. (3-3): Chiller using CFC-12
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Fig. (3-4): Central environmental friendly absorption Chiller

The support includes a grant to cover part of the cost of replacement according
to the type of cooling unit and the extent of saved energy, in addition to
subsiding the interest on the bank loan allocated to the process of the
replacement for financing period to maximum of 24 months, including 3 months
grace period and an interest rate of 14%, UNIDO will bear 50% of the value,
and Table (3-2) shows the financing structure for central Chiller Replacement.
Table (3-2 Financing structure for central Chiller Replacement.

Finance
Self-Contribution
Grant
Bank financing

Absorption
15%
35%
50%

Centrifuges
28%
22%
50%

3-3-6 Methyl Bromide Alternative Project:
1. Methyl bromide is considered ODS, whether used in the treatment of
agricultural soil or fumigating of stored grain and blanks (Quantities that
are subject to Surveillance of the Montreal Protocol) treatment and
sterilization processes for products imported or exported (Quantities that
are not subject to the Protocol control).
2. The National Strategy for Methyl Bromide phase-out implemented in
cooperation with the Ministry of Agriculture aims to achieve gradual
reduction in methyl bromide use, in the treatment of soil and stored grain
and to use an eco-friendly alternatives suitable for Egyptian environment,
and it is expected to be concluded by 2013. Figure (3-3) shows the
Gradual reduction in importing methyl bromide.
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Fig. (3-3) Gradual reduction in importing methyl bromide

3. The completion of the application of the Alajrosselon (chloropicrin + 1, 3
dichloro-propane) and Albaladen (dimethyl di sulfide) in an area of 120
acres and is currently being recorded in the Committee of Pesticides,
Ministry of Agricultur, and the reports issued by the ARC recommended
the effective use of these alternatives for soil treatment in crops
(strawberries- nurseries- cherry tomatoes- pepper- cut flowers- medicinal
plants- weeds- lettuce Export- watermelon) and final alternative is the
most modern alternative in the world.
4. The application of Alokoviom substance was completed also in
Agricultural Credit Bank on amount of 372 thousand ardebs wheat, and
the amount of 2,700 tons in silos - This substance represents a great
importance for the treatment of stored grain (especially wheat) and
steaming blanks, which gives the results perfectly matched for 5methyl
bromide (100% exterminate of all stages of insects) and picture (3-8)
shows method of treating soil with Alojrosselon, Albaladen and the
effectiveness of alternatives.
All the available global alternatives until 2012 have been applied which are 6
alternatives for soil treatment, 2 alternatives for the treatment of grain – besides
Grafting.
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Soil injection with Albaladen

Soil treatment with Alojrosselon

Cherry tomato in treated soil

Cherry tomato in soil not treated

Fig. (3-5) method of treating soil with Alojrosselon, Albaladen and the
effectiveness of alternatives.

3-4 Future Vision:
The next stage shall witness developing National Strategy to freeze and
phase-out of HCFC's from all sectors. Ministry of State for Environmental
Affairs depends on the following steps to achieve complete phase out of
ODS:
1. Facilitate compliance with Montreal Protocol for protecting Ozone
Layer without impeding development programs or affecting priorities
set by the state to achieve sustainable development.
2. Providing assistance to national companies using HCFC's to replace
them with non-ODS alternatives.
3. Cooperate with all controlling authorities in the country, provide them
with equipment to analyze refrigerants and organize training programs
on how to use such equipment.
4. Sustain execution of ODS recovery and recycling programs.
5. Conduct awareness campaigns to all categories of the society about
environmental friendly alternatives.
6. Restrict importation of HCFCs and equipment that depend on ODS
substances in its operation.
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Chapter 4
Noise
4-1 Introduction
Noise is considered one of the largest and most serious environmental problems in our
daily life that causes a lot of complaints of the various segments of citizens in large and
small cities and towns alike.
It has been observed during recent years that the levels of noise in the major cities and
governorates capitals have been raised remarkably as a result of increased population
growth and their related activities and the inappropriate urban planning, in addition to
some wrong behaviors in our society such as excessive use of vehicles horns and the
loud voice of amplifiers.
The studies indicate that the high noise levels affect the citizens health and cause many
diseases, not only its impact on the ability of hearing but also it causes a series of health
problems, including hypertension, peptic ulcers, muscles spasm, sleeping disturbances
and the incidence of neurological and psychological disorders as well as its impact on
children and their learning ability and it is clear in children living close to sources of
noise, like airport
.
In this regard, the Ministry of State for Environmental Affairs is completing its part in
implementing the National Noise Reduction Plan, through the expansion in monitoring
the noise levels in different areas in Greater Cairo governorates in order to assess the
current situation and prepare the plans that help the concerned authorities to reduce the
noise levels.

111

4-2 Rates of noise levels in Cairo governorates:
Within the framework of the completion of the monitoring program in most areas of
Greater Cairo governorates, the monitoring has been conducted in areas with different
activities and compared with the results of the previous year 2011, in order to evaluate
the efficiency of the procedures taken to reduce noise in some areas.
This year, the standards of the amended executive regulations of environmental law no
9/2009 have been applied, and the measurement periods were divided into two phases is
divided, the day period (from 7 AM until 10 PM) and night period (from 10 pm until 7
am). Also, the classification has been appropriately modified of the various areas
according to the existing activities in the regions.
The rates of noise levels results in Greater Cairo governorates are as the following:
4-2-1 Noise levels in industrial areas with heavy industries:
equivalent noise
levels dB

Coparison between the annual average of noise levels through the two day pereiods
for year 2011&2012 at different regions in industrial areas with heavy industries
law limits for industrial areas:
70 dB day and night

90
85
80
75
70
65
60

Lِ Aeq (day -2011 )
Lِ Aeq (night -2011 )
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Fig. (4-1) Equivalent noise levels during the two periods (day and night) in the industrial
areas with heavy industries comparison



Picture (4-1) represents the noise levels at three
locations of the heavy industrial areas in Greater Cairo
region (Massara - October - Mostorod) during the two
periods of the day (day, night) in 2012. The monitoring
results of the two locations (Massara- Mostorod) shown
an increasing noise level more than the permissible
limits set forth in the executive regulations of the
environmental law no 9/2009, which is 70 dB during
the day and night. But the monitoring result of Abu
Yazid factory in 6 October City, where the noise levels
did not exceed.
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Pic. (4-1) Monitoring terminal
located in porcelin company –
Mustord

 While, the noise levels in the locations of the monitoring terminals located in the electric
power station of South Cairo in Massara-Helwan and porcelain company in Mustord
ranged between (84-87) dB during the day and night. The bar chart shows no remarkable
change in the noise levels during this year comparing with the previous year at these two
locations.

4-2-2 Noise levels in areas located on roads of 12 m width and more or industrial
areas with light industries and have some other activities in Cairo governorate
1. Cairo Governorate
Com parison betw een the annual average noise levels through the tw o day
periods (day & night) for the years 2011 & 2012 in the industrial areas of
light industry in Cairo governorate
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Fig.(4-2) Equivalent noise levels during the two periods (day and night) in the areas located on
roads of 12 m width and more or industrial areas with light industries and have some other
activities in Cairo governorate

 The noise levels exceeded the permissible limits set forth in
the executive regulations of the environmental law no
9/2009 for the day and night periods in all locations of
monitoring terminals located in areas on roads of 12 m
width and more or industrial areas with light industries in
Cairo governorate, as shown in Figure (4-2)
 The noise monitoring terminal has been located at the
headquarters of Drinking Water Company in Ramses street,
where the annual average of the noise level results was 84
dB per day and 83 dB at night. Another noise monitoring
terminal has been installed at Heliopolis district with an
annual average of 74 at day and night.

Pic. (4-2) Monitoring
terminal located in El-Nile
Company for pharmacies Elsawah

 The figure demonstrated the average noise levels of both day and night periods of this
year is increased up to 8dB more than the previous year in the location of the noise
terminal set in Maadi library at El-Nasr Street, where the noise levels at this location was
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81 dB per day and 78 dB at night, likewise, the annual average of the noise levels of night
period elevated to 5 dB at the terminal located in the National Center for the Study of
safety in Hijaz street - Heliopolis , where the noise levels in this location reached 72 dB per
day and 75 dB at night , although the average noise levels for both day and night periods is
decreased to 7 dB at the location of the terminal located in Saker Qurish School in
Autostrad street, where the noise levels at this location was 73 dB per day and 72 dB at
night. There was no remarkable change in the noise levels for the rest of the terminal
locations during this year than the previous year, the results ranged between (75-84) dB per
day and (72-81) dB at night.

2. Giza Governorate
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Fig. (4-3) Equivalent noise levels during the two periods (day and night) in the areas located on
roads of 12 m width and more or industrial areas with light industries and have some other
activities in Giza governorate

 The noise levels exceeded the permissible limits set
forth in the Executive Regulation of the
Environment Law No. 9/2009 for periods of the day
and night in all locations of monitoring terminals
located in areas on roads of 12m width and more or
industrial areas with light industries in Giza
Governorate, as shown in Figure ( 4-3).



Pic. (4-3) Monitoring
terminal located in Dar
El-Foad -6th October
City

The environmental noise monitoring results of 2012 were compared with those of the
previous year in locations of terminals situated in each of at the Faculty of Engineering of
Cairo University and the National Center for Research, has shown higher annual average
noise levels for both day and night periods this year in the location of the monitoring
terminal located at the National Research Centre, which increased by 8 dB per day
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period and 4 dB at night period, although there was no noticeable change in the noise
levels for this year from the previous year in the location of the terminal located in the
Faculty of Engineering of Cairo, and the results of noise measurements in these two
location ranged between ( 82-83 ) dB per day and 77-80 dB at night .
 During this year, various noise monitoring terminals has been transferred and installed in
other locations based on the monitoring plan, including three new locations in Giza
Governorate. The results of noise levels for the two locations of Amir El-sharaa school in
Moneeb Street, and Elharam hospital in Haram Street, were closely similar and ranged
between (80-83) dB for day and night periods respectively, on the other hand, the third
location Dar Al Fouad Hospital in the central axis road at 6th October City; represented 72
dB in day period and 69 dB at night period.

4-2-3 Noise levels in residential areas on roads less than 12 meters, with some
workshops or commercial or administrative activities, recreational activities or
amusement parks:
1. Cairo Governorate
equivalent noise
levels dB
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comparison between the annual average noise levels through the day
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Fig. (4-4): Equivalent noise levels during the two periods (day and night) in
areas located on main roads less than 12 meters, with some workshops or
commercial, administrative, recreational activities on Cairo governorate

 Noise levels exceeded the permissible limits set forth
in the Environmental Executive Law in all monitoring
sites located on main roads less than 12 meters of
Cairo governorate, with some workshops or
commercial, administrative, recreational activities, as
shown in Figure (4-4)
 the figure indicates an increase of the noise levels in
day period not exceed 3 dB than 2011 at the following
monitoring locations (Dair ElMalak – Ismail
ElKabany School), while there was no remarkable
Pic. (4-4) Monitoring terminal
located in Ismail El-Albany School
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change in monitoring station (El Mokatam Municipality), the monitoring results in these
sites
ranges between (72-78) dB during the Day time, (71-74) dB at Night

 It is also noticed in the figure that the noise levels increased this year by 12 db more than
the previous year in the location of the terminal located in Rood El Farag Cultural Center,
where noise levels ranged between (81-83) dB during day and night periods.

2. Giza, Qalyoubia Governorates
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Fig. (4-5): Equivalent noise levels during the two periods (day and night) in areas located on
main roads less than 12 meters with some workshops or commercial, administrative,
recreational activities on Giza and Qalyoubia governorate

 Through monitoring the noise levels in some sites
located on streets less than 12 meters width including
some workshops, commercial, administrative, or
recreational activities in Giza and Qalyubi
Governorates, the noise levels were measured during
Day and Night periods exceeded the permissible limits
set forth in the Executive regulation of the environmental
law, as shown in Figure (4-5).

 The figure shows a higher noise levels at day period not
exceeding 3db in monitoring terminals located at Sheikh
Zaid Post Office and National Institution for Calibration
while it has been decreased in both day and night periods
not more than 2db at location of the terminal located in
El Haram Water Company, and the results of the noise
levels ranged between (68-72) db during day time, (6668) db during night time
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Pic. (4-5) Monitoring
terminal located in-Elsheikh
Zayed post office



Through 2012 a monitoring terminal has been established at Qalyubia Waste Water
Station in Qalyubia Governorate, the annual average of the noise levels was 81 db per day
and 77 db at Night.

4-2-4 Noise levels in residential areas in the city and the commercial activities:

comparison between the annual average noise noise levels through the
two day periods (day&night) for the years 2011&2012 in residential areas
in the city and the commerecial
equivalent noise
levels dB
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Fig. (4-6) equivalent noise levels during the two periods (day and night)
in residential areas with commercial activities in the city

 The monitoring results of noise levels in residential
areas with commercial activities in Cairo governorate,

as figure (4-6) show a higher noise levels in all
monitoring locations exceeding the permissible limits
set forth in the Executive regulation of the
environmental law.

 The figure also indicates an increase in the noise
levels at day period at 2012 than those of 2011 at the
monitoring stations located at Kolyet El Panat
School, where the noise levels ranged between (7176) dB at day, (66-70) dB at Night.

Pic. (4-6(Monitoring terminal
located in Kolyet Elpanat School

 Through this year, a monitoring station has been located in El Awkaf School in El
Mouhandseen city as a model for residential areas with commercial activities, where the
annual average of the noise levels were 71 dB per day period and 66 dB at night
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4-2-5 Noise levels in residential suburban areas with a weak movement and
limited service activities:

Equivalent noise
levels dB
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70

Comparison beteen the annual average noise levels through the two day
periods (day& night) for the years 2011&2012 located in residential
suburbs with a weak movement and limited service activities

Limits of the law to SIGN on the residential suburbs with a weak
movement and limited service activities:
55 dB day & 45 dB night
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Fig.(4-7): Equivalent noise levels for the periods (Day, Night) located in suburban
residential areas with a weak movement and limited activities.

 the results of noise levels in the residential
suburban areas, the figure (4-7) shows high noise
levels in all monitoring locations exceeding the
limits set forth in the executive regulations of
Environmental Law.

 The figure also indicates the noise levels per day
period increased at 2012 than 2011 not more than
3dB at the monitoring station located in ElSweedi Institution, where the annual average
of the noise levels was 66dB per day and 60dB
at night.

Pic. (4-7) Monitoring
station located in Omar
Ibn Elkhatab School

 The monitoring station located at Omar bin Khattab School in El Obour City to represent
residential suburban areas, where the annual average of noise levels was 67 dB per day
and 60 dB at nigh

The analysis of the monitoring results of noise levels in Greater Cairo
governorates during 2012 and comparing them with 2011 results shows the
following:
1. High noise levels in most monitoring sites in Greater Cairo governorates, industrial,
commercial and administrative areas on the main or sub roads exceeding the
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permissible limits set forth in the executive regulations of the environmental law no
9/2009. By comparing the results of monitoring for the years 2011, 2012, it indicates
no remarkable change in noise levels for the two day periods (day and night) this year
in most of areas. Because of the instability in the country in 2011 previous year, lead
to failure of the concerned ministries involved in the National Plan for Noise Control
to implement their responsibilities of programs and procedures to reduce noise.
2. The monitoring results demonstrate high levels of environmental noise this year in
some monitoring locations than those of 2011 year, as a result of many reasons such
non- compliance with the organization laws , and these locations are : a. The terminal station located in Road El-farag Culture Palace, where the annual
average of noise levels have increased this year than the previous year by about 12
dB, it may be due to the spread of street vendors in this region, which leads to
traffic jams and then causing high noise levels.
b. Location of the monitoring terminal station located in Maadi library in El-Nasr
Street, where the annual average of noise levels of both day and night periods
increased 2012 than 2011 year up to 8 dB, It may be due to the increased human
activity in the library this year, after its relatively drop in 2011 due to the
revolution of January 25, in addition to the overcrowded parking area of the public
transportation service in the corresponding area of the library.
c. The terminal located at the National safety Center in Hijaz Square has increased
for the night this year by 5 dB than those of 2011 year as a result of the
demonstrations
d. The monitoring terminal located in National Research Center, where the annual
average of noise levels of the two periods (day and night) increased this year from
2011 year by 8 dB per day and 4 dB at night, it may be also due to the traffic jams
in El-Tahrir Street besides the presence of some street vendors on the road.
3. Levels of noise in the location of the terminal located in Sakr Qurish school in
Autostrad street reduced in both periods (day and night) by up to 7 dB, which may be
related to the reduction of the movement of heavy vehicles on this road after its
movement to the Corniche Road in violation of traffic rules, leading to low levels of
environmental noise at Autostrad road, and at the same time the noise levels
increased in the Corniche road.
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4-3 Monitoring violations of noise levels caused by various activities in
the working environment (industrial - commercial - tourist) at the level
of EEAA's Regional Branches
The No.of Facilities that have been inspected by the
branches during the year 2012
90
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Fig. (4-8) Number of inspected facilities by branches in 2012
Source :MSEA-Noise Monitoring Network

Results of monitoring noise levels in working environment indicate that total number of
inspected facilities during 2012 (according to their emitted noise) by EEAA Regional
Branches in different governorates was 534 facility, distributed as shown in Figure (4-8),
and the Percentage of violating facilities recorded high noise levels exceeding the
permissible limits set forth in the Executive Regulation of the Environment law No. 9
/2009 was 49% from the total inspected Facilities during this year.

4-4 Future vision
Future plan includes the following procedures to reduce noise levels:
1. Develop and update Noise Monitoring Network , increasing the number of
mobile terminals to cover the rest of the governorates in order to complete
monitoring database, designing contour maps that contribute in preparing
technical plans to reduce noise in areas suffering from high levels of noise .
2. Develop of Inventory violating activities which do not comply with
environmental requirements, in cooperation with the Ministry of Local
Development and governorates.
3. Coordinate with Ministry of Interior and Ministry of Industry and Trade on
activation of noise standards emitted from vehicles set forth in the Executive
Regulations of the Environmental Law no.4/1994 amended by law no. 9
/2009.
4. Update and sustain cooperation plans with Traffic Police and Environment
Police. Intensify inspections on violating establishments which cause noise,
taking legal action against violators.
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5.

6.

Implementation of more awareness campaigns for reduction of noise in
schools, universities, clubs and civil societies, completion of awareness
campaigns.
Implementation of more training plans to prepare qualified staff in the field of
noise measurements in relevant ministries to activate self-monitoring in
facilities and raise awareness with noise reduction issue.

4-5 Terms and Definitions
Noise: Unwanted sounds
Environmental noise: harmful, unwanted sounds produced by all human
activities including noise generated from transportation means, industrial
activities, and any other activities in the surrounding environment.
LAeq: continuous equivalent noise level during an interval time at the
measurement level A.
Lday : continuous equivalent noise level during daytime.
Levening : continuous equivalent noise level during evening time.
Lnight : continuous equivalent noise level during nighttime.
dB: noise measurement unit.
A-weighted(graph):represents the way of human hearing.

References:
12-

World Health Organization: http://www.who/ noise guidelines
Environmental law no.4/1994 and its executive regulations
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Part Two: Water
Chapter 1: Fresh water Quality
Chapter 2: Coastal Water, Coastal & Marine
Areas
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Chapter Five
Fresh Water

5.1 Introduction
water issues are no longer the concern of single sector , authority or specific ministry. In
fact, it became a main concern to every household as a result of the limited water resources
in Egypt and as a natural consequence of the vital role which water resources play in
economic development, along with its role in establishing social and political stability. The
government has paid unprecedented attention to the issue of limited water resources which
became the main focus for all segments of society due to the inevitable need for preserving
water resources and rationalizing its consumption. This necessitates the initiation of sincere
efforts for applying the principles of transparency in dealing with these important issues
along with the need for participation of all stakeholders in the development of solutions and
scenarios that would bridge the gap between available water resources and the ever
increased demand
It is already certain that the real progress in development is not defined by the abundance
of available resources, but by making the best use of these resources in order to achieve
sustainable development goals planned by the government without jeopardizing the rights
of future generations to a fair share of those resources. Hence, protection of water resources
from pollution is a real challenge facing Egypt in the early twenty –first century. Pollution
due to untreated wastewater effluents, industrial water effluents and agricultural drainage
water are considered the main threats to water quality in Egypt.
5-2 Government 's efforts to protect the Nile River and waterways from pollution
5-2-1: In sanitation field:
The strategy for water and sanitation in Egypt is based on sustainable development
summit recommendations which has developed long-and short-term plans that
achieves the following objectives:
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1. Maximizing the use of water resources and getting the relative optimal technologies
2. Maintaining the waterways from pollution.
3. The preservation of public health and minimizing the hazards arising from drinking
water pollution.
4. Regulation of laboratory controls on drinking water quality and sanitation.
5. Achieving comprehensive coverage for cities and villages needs of drinking water
and sanitation services to provide outstanding service to the citizen and consumer
protection.
6. Achieving water balance, protecting investments and diminishing loses by
rationalizing consumption in addition to preventing leak from networks.
7. Developing the national strategy for sanitation for villages through the National
Authority for drinking water and sanitation in coordination and participation of other
stakeholders, which aims for safe disposal of sewage and access to potable water by
accomplishing coverage of sanitation to 100% of all the cities, 40% in villages
through the year 2012 to reach 100% by 2022.
5-2-2 Industrial waste water field:
Industrial wastewater effluents, which are not compliable with the permissible limits,
represents a major source of pollution of River Nile Water, canals and drains, which may
reach the groundwater in the case of its discharge on soil or injection under the ground.
Industrial waste water contains many of the organic compounds and inorganic heavy metals
that affect public health and impede the optimal use of some water sources. Furthermore,
the discharge of liquid waste from the food industries, is considered one of the most
important sources of increasing the content of organic compounds which leads to the
consumption of dissolved oxygen from water. Also, the industrial chemical sector
contributes to pollution of heavy metal elements and other chemical compounds, organic
and inorganic, which affect water quality in drains.
Current situation of industrial discharge on main waterways of river Nile during 2012:
1. Industrial wastewater has been finally stopped in (73) facilities and converted either
to the sewage network or recycled within the facility with an estimated rate of 95%
of the total amount of water discharged to the River Nile and its branches.
2. Industrial wastewater has been conformed to (8) facilities by an estimated rate of
0.78% of the total current wastewater discharged.
3. There are (18) facilities implementing plans to achieve compliance and discharge
now on the River Nile by 4.6% of the total amount of water discharged to River Nile,
these facilities are implementing plans for compliance by modifying industrial
processes and implementing industrial water treatment plants or projects to connect
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facility discharge to sewerage network and stopping it completely, and these plans
are scheduled and followed-up periodically.
4. Three facilities are currently obliged to submit a plan for compliance and all legal
action are taken against them.
To sum up, a total number of (102) facilities, that have been inventoried, discharging
industrial wastewater to the River Nile either directly or indirectly, with a total
amount of industrial wastewater of 477.1 million m 3 / year.

5-3 Current status for water quality of the Nile River
The Monitoring results during 2012 published by the Environmental Monitoring and
Occupational Health Center (EMOHC) - Ministry of Health, as well as results of the
Central and Branches’ Laboratories -EEAA, which are conducted periodically on the
water quality of Lake Nasser and River Nile, its branches and main canals in all
Egyptian governorates located on the Nile are as follows:
5.3.1 Water quality in Lake Nasser
In spite of different development activities affecting the quality of its freshwater,
monitoring results prove that the water quality of Lake Nasser is still not affected and
is still highly acceptable. So water quality in Lake Nasser is a reference point for water
quality in Nile River, due to its location at the very upstream.
The monitoring results showed that average concentrations for each of the following
parameters ( DO – Organic matters - PH – Dissolved salts - Heavy metals as zinc,
arsenic, copper, lead, selenium and mercury did not exceed the limits permitted. Also
the limits of nutrients concentration (ammonia, nitrate, nitrite and phosphate) iron and
manganese were less than the limits of the instruments used. Monitoring results show
the following:
1. PH values ranged between (7.4 - 8.1) which considered a normal value for all uses of
water.
2. Dissolved oxygen (DO) concentration is higher than the minimum allowed limit (5 mg /
L) at all monitoring points during the year 2012, ranging between (5.7 to 6.2 mg / L).
Figure (5-1) shows comparison between average concentrations from 2007 to 2012 which
shows a reduction in the average concentration during 2012 compared to the previous

127

year,

but

still

above

the

minimum

Dissolved Oxgyen

value

allowed

by

the

law.

Minimum Allowable limit

7
6
5

mg/l

4
3
2
1
0
2007

2008

2009

2010

2011

2012

comparison between the average concentration of DO over the past six years

Figure (5-1) Comparison between average concentrations of dissolved oxygen in Lake Nasser from 2007
– 2012
Source: Ministry of Health- Environmental Monitoring & Working Environment Studies Center

3. Concentration of organic matters represented reflected by the biological oxygen
demand (BOD) did not exceed standards of the water quality of the Nile River (6
mg /L), where the average concentration range between (5.0 – 6.1 mg / L). Figure
(5-2) compares between the average values of (BOD) in Lake Nasser from 2007 2012 which shows a slight decrease in the average BOD concentration during year
2012 than previous year that indicated the ability of lake in self-purification and
its ability to afford the already existed development activities.

128

BOD

Maximum Allowable limit

7
6

mg\ L

5
4
3
2
1
0
2007

2008

2009

2010

2011

2012

comparison between the average concentration of BOD over the past six years

Figure (5-2) Comparison between the average concentrations of BOD from 2007 – 2012
Source: Ministry of Health- Environmental Monitoring & Working Environment Studies

4. Concentration of organic matters represented by the chemical oxygen demand
(COD) did not exceed water quality standards of the River Nile (10 mg / L) as it
ranged at year 2012 between (8.5 to 9.2 mg /L). Figure (5-3) shows comparison
between average values of concentration in the lake from 2007 – 2012 which
clarifies marked decrease in the average concentration of chemical oxygen
demand during 2012 than previous year.
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Figure (5-3) Comparison between average concentrations of Chemical Oxygen Demand (COD)
from 2007-2012
Source: Ministry of Health- Environmental Monitoring & Working Environment Studies Center

5. Concentration of dissolved salts ranged between (127 to 261 mg / L), these results
are less than the allowed limit by the law (500 mg / l).
6. Concentration of nutrients (ammonia, nitrite, nitrate and phosphate) were not
detected by the devices used in the analysis.
7. Presence of the majority of heavy metals was monitored and all found below the
allowable law limits. While iron and manganese were less than the reading of the
devices used in the analysis.
8. The following table shows the concentrations average limits of the heavy metals
in Lake Nasser Water which were less than the permissible limits.
Table (5-1) Heavy metal average concentrations in lake Nasser at year 2012
Source: Ministry of Health- Environmental Monitoring & Working Environment Studies Center
element

zinc

copper

aluminum

nickel

lead

chromium

cadmium

mercury

Tin

selenium

Average
concentration

0.029

0.005

0.035

0.004

0.009

0.013

0.002

0.001

0.00
5

0.002

1

1

ــــــــــــــ

ــــــــ

0.05

0.05

0.1

0.001

ـــــــ

0.01

(mg/L)
LAW
LIMITS
(mg/L)
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From the above, we can prove that water quality in Lake Nasser enjoys high quality,
so it should be conserved from pollution. Programs of development around the lake
must be carefully studied by conducting environmental impact assessment studies and
adopting sustainable development principles to ensure water quality in the lake, as it is
considered the strategic reservoir for drinking water and different uses of all
development sectors in Egypt.
5.3.2 Water Quality in the Nile River
Monitoring results of Nile River’s water quality in the different governorates from
Aswan to Greater Cairo during 2012 show gradual improvement which indicate that
the River Nile has the ability of self-purification. In this respect, the results of
monitoring showed the following:
1. PH average values range between (7.15 - 8.61) as water slightly tends to be alkaline
yet still within tolerable limits.
2. Average concentration of dissolved oxygen (DO) in all governorates from Aswan
to Greater Cairo exceed the minimum allowed concentration for water quality (5
mg /L). As it ranges between (5.83 - 9.71 mg / L) with an overall average of (7.81
mg /L), as shown in figure (5-4)
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Comparison of average DO concentrations among Egypt governorates in 2012
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Figure (5-4) Comparison between average concentrations of dissolved oxygen among
governorates of Egypt during 2012
Source: Ministry of Health- Environmental Monitoring & Working Environment
Studies Center

Mg/L

3. Average concentration of organic matters represented in biological oxygen demand
(BOD) is below the allowed limit (6 mg / L) for water quality for the River Nile in all
governorates from Aswan to Greater Cairo. It ranges between (2.57 -5.38 mg / L) with an
overall average of (3.37 mg / L) as clarified in figure (5-5)
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BOD

Aswan

Sohag

Allowed Limit

Assuit

Minya

Beni-Soueif

Greater Cairo

Governorates

Figure (5-5) Comparison between average concentrations of BOD in Egypt in 2012
Source: Ministry of Health- Environmental Monitoring & Working Environment Studies Center

4. Average values of chemical oxygen demand (COD) are less than the allowed limit
(10 mg / L) in most governorates overlooking the Nile River except greater Cairo
132

where (COD) concentrations tend to be higher than the permissible limit as a
results of industrial effluents within the governorate (13.20 mg/l). The remaining
recorded values range between (5.64 -9.9 mg / L). Nevertheless, the overall
average value for (COD) throughout the system is (9.03 mg/L) which is still
beyond the allowable limits specified by the law. Figure (5-6) compares between
average values of COD in different governorates during 2012.
Comparison of COD averages among Governorates in 2012
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Figure (5-6) Comparison between average concentrations of COD in different governorates of
Egypt during 2012
Source: Ministry of Health- Environmental Monitoring & Working Environment Studies Center

5. Average concentration of nutrients is less than the permissible limits (0.11mg / L0.06 mg /L) for ammonia and nitrate respectively. Figure (5-7) shows the average
concentrations in various governorates of Egypt 2012.
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Comparison of average concentration of nutrients "ammonia,
nitrate " among Egypt governorates in 2012
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Figure (5-7) Comparison between average concentrations of nutrients in Egypt
governorates during 2012.
Source: Ministry of Health- Environmental Monitoring & Working Environment
Studies Center

6. Average concentration of dissolved solid salts ranges between (207 - 251 mg / L)
which is less than the allowed limit (500 mg / L), this indicates the appropriateness
of water for all uses, and figure (5-8) clarifies this case.
comparison between average concentration of total dissolved salts over
egypt governarates in 2012
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Figure (5-8) Comparison between average concentrations of total dissolved salts in Egypt during
2012
Source: Ministry of Health- Environmental Monitoring & Working Environment Studies Center
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7. Average concentration of fluoride was less than the allowed limit at all monitoring
points (0.5 mg / L). As it ranged between (undetectable - 0.44 mg / L) with an overall
average of (0.35 mg / L).
8. Average concentration of phosphate slightly exceeds the allowed limit (0.5 mg / L)
in some monitoring points where concentrations range between (0.013 - 0.70 mg /
L).
9. Average concentration of sulfate is less than the allowed limit (200 mg / L) at all
monitoring points ranging between (undetectable - 38.6 mg / L).
10. Average concentration of iron is less than the allowed limit (1.0 mg / L) at all
monitoring points in all governorates and range between (undetectable - 0.44 mg /
L).
11. Average concentration of manganese is less than the allowed limit (0.5 mg / L). It
ranged between (below the device detection limit - 0.1 mg / L).
The above mentioned information clarify an improvement in water quality of the Nile
River from Aswan to Cairo during 2012 as compared to the previous years, as a result of
exerted efforts to reduce Nile pollution caused by industrial or sanitary drainage. In
general, results indicated the vitality of water, its ability of self-purification and
nonexistence of pollution indicators.
5-3-3 Water quality in Rosetta branch:1. Concentration of dissolved oxygen (DO) along Rosetta Branch is higher than the
minimum permissible limit for water quality (5 mg / L). It ranges between (6.4 – 7.02
mg / L). Figure (5-9) clarifies a comparison between average concentrations from
2009 – 2012 which shows a remarkable improvement in the middle of the Branch
during 2012 than previous years. Despite the slight decrease of the average at the
beginning and the end of the branch, the (DO) concentration is still higher than the
permissible limits.
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comparison between average concentration of Dissolved Oxygenin rosetta branch from 2009 - 2012
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Figure (5-9) Comparison between average concentrations of dissolved oxygen in Rosetta Branch from
2009-2012
Source: Ministry of Health- Environmental Monitoring & Working Environment Studies Center

2. Average concentration of organic matters represented as chemical oxygen demand
(COD) is less than the permissible limit (10 mg / L) at the middle of the branch. While
it slightly exceeded the limits at the beginning and the end of the branch, the average
concentration ranged between (9.2 - 13.2 mg / L). Figure (5 –10) indicates the
improvement of water quality at the branch in general. By comparing concentrations
from 2009 - 2012, a reduction of organic load at the middle of the branch is recorded
during 2012.
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comparison between average concentration of chemical oxygen demand in
rosetta branch from 2009 - 2012
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Figure (5-10) Comparison between average concentration of chemical oxygen demand (BOD)
in Rosetta Branch from 2009-2012
Source: Ministry of Health- Environmental Monitoring & Working Environment Studies

3. Average concentration of organic matters represented as biological oxygen demand
(BOD) is less than the permissible limit (6 mg / L) along the Rosetta branch. It ranges
between (2.6- 2.9 mg / L). By comparing concentrations from 2009 - 2012, gradual
decrease is recorded at the beginning and the middle of the branch and despite the
increase existing at the end of the branch in 2012, as shown in figure (5-11).
comparison between average concentration of biological
oxygen demand in rosetta branch from 2009 - 2012
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Figure (5-11) Comparison between average concentrations of biological oxygen demand
(BOD) in Rosetta Branch from 2009-2012
Source: Ministry of Health- Environmental Monitoring & Working Environment Studies
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4. Recorded concentration of ammonia is less than the allowed limit (0.5 mg / L) along
the Rosetta branch. It ranges between (0.08, 0.34 mg / L), and a reduction is
recorded during 2012 at the middle of the branch compared to previous year, as
shown in figure (5-12).
comparison between average consentration of ammonia in rosetta branch from 2009 - 2012
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Figure (5-12) Comparison between average concentrations of Ammonia in Rosetta Branch during
2009-2012
Source: Ministry of Health- Environmental Monitoring & Working Environment Studies Center

5- 3-4 Water quality in Damietta Branch
1. The dissolved oxygen concentration (DO) is above the minimum allowed limit for
water quality in Nile River (5 mg / L), it ranges between (6.5 - 7.08 mg / L),
as shown in figure (5-13).
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comparison between average concentration of dissolved oxygenin damietta branch
from 2009 - 2012
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Figure (5-13) Comparison between average concentrations of dissolved oxygen in Damietta Branch
during 2009-2012
Source: Ministry of Health- Environmental Monitoring & Working Environment Studies Center

2. Average concentration of organic matters represented as chemical oxygen demand
(COD) ranged between (11.5 -13.2 mg / L). Despite the slight increase in the
average concentration at all points monitored along the Branch above the allowed
limit (10 mg /L), there is an improvement at the end of the branch during 2012
compared to previous year as shown in figure (5-14).
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comparison between average concentration of chemical oxygen demand in
damietta branch from 2009 - 2012
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Figure (5-14) Comparison between average concentrations of chemical oxygen demand (COD) in
Damietta Branch during 2009-2012
Source: Ministry of Health- Environmental Monitoring & Working Environment Studies Center

3. Average concentration of organic matters represented as the biological oxygen
demand (BOD) during 2012 and previous years are less than the allowed limit for
water quality in Nile River (6 mg / L). It ranges between (2.7 - 3.1 mg /L) as
illustrated in Figure (5-15) shows remarkable improvement in the beginning of the
Branch during 2012 than the previous year. In spite of the increase at the average
concentrations in the middle and end of the branch than previous year but still at
the permissible limits.
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comparison between average concentration of biological oxygen demandin
damietta branch from 2009 - 2012
2009

2010

2011

2012
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Damietta branch

Figure (5-15) Comparison between average concentrations of biological oxygen demand (BOD)
in Damietta Branch from 2009-2012
Source: Ministry of Health- Environmental Monitoring & Working Environment Studies Center

4. Average concentration of nutrients (ammonia) is less than the allowed limit (0.5 mg
/ L) along Damietta Branch during 2012 and previous years, as shown in figure (516). Remarkable improvement is observed at the end of the branch compared to the
previous year. Despite the increase of average concentration at the beginning and
middle of the branch but still lower than the law limits.
comparison between average consentration of ammonia in damietta branch from 2009- 2012
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Figure (5-16) Comparison between average concentrations of Ammonia in Damietta Branch during
2009-2012
Source: Ministry of Health- Environmental Monitoring & Working Environment Studies Center
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5-4 Current status of water quality of Egyptian lakes
The Egyptian lakes represent the national strategic potential for development of fisheries to
minimize the deficit in proteins for the Egyptian diet, but these lakes have suffered from
pollution as a result of numerous inappropriate practices whether by Backfilling, drying or
clogging of inlets (leading to shrinking of the area of the lakes) or through recurrent
pollution loads and lack of environmental awareness (where the lakes have been receiving
massive amounts of sewage, agricultural and industrial waste water each year without any
treatment). Moreover, the spread of aquatic plants such as Water hyacinths, in addition to
the high rate of sedimentation in some lakes which has resulted in alteration of lake water
level rise which affects the circulation of water within the lakes and impede the flow of salt
water. This led to the deterioration of water & sediment quality which reflected negatively
on the aquatic and biodiversity of those lakes, also it had the same negative impact on the
productivity of fish and the standard of fishermen living community around those lakes.
Given all of the previous conditions, management and development of Egyptian lakes
becomes an essential and unavoidable approach to ensure the balance and harmonization
between conservation of lakes ecosystems and the desired economic development and
activities.
In this regard, the government has taken actions through preparing a comprehensive
database for environmental parameters describing the status of the lakes by implementing
the periodic monitoring program of water & sediment quality of Egyptian lakes since
August 2009 starting with Northern lakes (Bardaweel - Burullus - Manzalah - Edku Mariut) with four seasons of field campaigns during each year (August; November;
February; May). El-Temsah and El- Mora Lakes were then added followed by Qaron and
Wadi el- Rayan lakes, in the years 2010 - 2011 respectively. This program will serve for
setting an enabling environment upon which the implementation of the integrated
management of Egyptian lakes will be based. Also, this program will convey the real
situation of water & sediment quality to improve the environmental conditions of the lakes,
the following results show the monitoring of water quality of the Egyptian Lakes during
2012:
5-4-1 Bardaweel Lake
Bardaweel lake is located at southern Mediterranean coast of North Sinai Governorate,
and extends along 85 kilometers east of the Suez Canal and it has a maximum width of
22 km, an area of about 650 km2, and its depth ranges between 0.3 - 3 meters. The lake
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is separated from the Mediterranean by coastal sand line ranging from 100 m to 1 km,
connected to the sea by two artificial inlets
through which water is exchanged during the tide.
The results of the monitoring of water quality of Bardaweel lake during 2012
show: a. The pH average concentration ranges between (8.2 - 8.5) with an average value
of 8.3.
b. The temperatures average values range between (22.8 - 25.3 ° C) with an average
value of 24.1 ° C.
c. The salinity average concentration ranges between (38.5 - 57.1 g / L) with a
general average value of 46.1 g / L.
d. The dissolved oxygen concentration (DO) averages range between (5.1 - 6.7 mg
/ L) with a general average of 5.8 mg / L, Figure (5-17) shows average
concentration of dissolved oxygen in Bardaweel Lake during 2012.
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Figure (5-17) the average concentration of dissolved oxygen (DO) at Bardaweel Lake during 2012.
Source: Environmental Affairs Agency (EEAA) - Central Department for Water Quality- the
national program for monitoring the Egyptian Lakes.

e. The average concentration of organic matters represented as the biological
oxygen demand (BOD) ranges between (0.8 - 1.7 mg / L) with an overall average
of 1.2 mg / L, Figure (5-18) shows average concentration of the biological
oxygen demand (BOD) in Bardaweel Lake During 2012.
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Figure (5-18) the average concentration of biological oxygen demand (BOD) at Bardaweel
Lake during 2012
Source: Environmental Affairs Agency (EEAA) - Central Department for Water Qualitythe national program for monitoring the Egyptian Lakes.
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f. The average concentration of organic matters represented by chemical oxygen
demand (COD) between (10.8 - 14.8 mg / L) with an overall average of 13.2 mg
/ L, Figure (5-19) shows average concentration of chemical oxygen demand
(COD) at Bardaweel Lake during 2012.
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Figure (5-19) the average concentration of chemical oxygen demand (COD) at Bardaweel
Lake during 2012
Source: Environmental Affairs Agency (EEAA) - Central Department for Water Qualitythe national program for monitoring the Egyptian Lakes.

g. The nutrient concentrations range between (0.01 - 0.08 mg / L, with an average
of 0.04 mg / L) and (0.56-1.13 mg / L with a general average 0.88 mg / L) and
(27.4 - 58.6 mg / L with a general average of 35.5 mg / L) for each of the
ammonia, total nitrogen and total phosphorus, respectively.
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h. The counts of bacteria are remarkably low, ranging between (None - 1018 cells
/ 100 ml, with a general average 90 cells / 100 ml) and (None - 20 cells / 100 ml,
with total average 3 cells / 100 ml) and (1 - 45 cells / 100 ml ,with a general
average of 20 cells / 100 ml), for each species of bacteria (total coliform, Fecal
coliform and fecal streptococci), respectively, as shown in Figure (5-20).
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Figure (5-20) the average count of bacterial for total coliform for water at Bardaweel lake
during 2012
Source: Environmental Affairs Agency (EEAA) - Central Department for Water Qualitythe national program for monitoring the Egyptian Lakes.

i. Monitoring of heavy metals show that the highest average concentration is
recorded for iron, followed by zinc - lead - copper - manganese - nickel chromium - cadmium - mercury, respectively, and the values of those averages
are (49.64 - 48.76 - 20.5 - 03.14 to 03.07 - 5.74 - 5.48 - 0.7 - 0.11 µg / L),
respectively. In general, there is an increase in the average concentration of iron
and zinc elements, due to their presence in natural soil components of the lake.
j. The total concentrations of polychlorinated biphenyls (PCBs) range between
(5.36 - 17.12 ng / L) with a general average of 10.11 ng/ L.
k. The average concentrations of total pesticide compounds (TP) range between
(5.2 - 15.3 ng / L) with total average of 8.1 ng/L.
l. The average concentration of hydrocarbons from petroleum origin range
between (0.39 - 1 µg / L) with an average of 0.73 µg / L.
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5.4.2 Edku Lake:Edku Lake is located at the east of Alexandria by a distance of about 35 km, and it is
connected to the Mediterranean Sea through narrow slot known as (El-Maadia Inlet),
Edku Lake like the North Egypt lakes gets its water from the main source “drains“
which pour water collected from agricultural drainage resulting from cultivations
around the lake. In addition, Edku Lake exchanges some water with Abu Qir gulf water
through the (El-Maadia Inlet), through a conduit which is 20 m long and not more than
1.5m deep allowing passage of fishes from the Mediterranean sea to the lake. The lake
is surrounded by fish farms, villages and agricultural lands. The main drains
discharging to the lake are Albossaly, Alkayre and Edku from the north and Berzeg
Drain from south, in addition to effluents from fish farms as well as the adjacent
surrounding agricultural lands.
The results of the monitoring of water quality of Edku lake during 2012 show: a. The pH average concentration ranges between (8.08 - 8.68) with an average of
8.44.
b. The temperatures range between (21.85 - 22.88 ° C) with an average of 22.25 °
C.
c. The salinity average concentration ranges between (1.01 – 3.81 g / L) with a
general average at the Lake 1.71 g / L.
d. The dissolved oxygen concentration (DO) ranges between (3.4 – 11.5 mg / L)
with a general average of 8.36 mg / L, as shown in Figure (5-21)
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Figure (5-21) the average concentration of dissolved oxygen (DO) at Edku Lake during 2012
Source: Environmental Affairs Agency (EEAA) - Central Department for Water Quality- the
national program for monitoring the Egyptian Lakes.

e. The average concentration of organic matters represented as the biochemical
oxygen demand (BOD) range between (10.91 - 19.94 mg / L) with a general
average of 15.95 mg / L, as shown in Figure (5-22)
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Figure (5-22) the average concentration of biological oxygen demand (BOD) at Edku Lake
during 2012
Source: Environmental Affairs Agency (EEAA) - Central Department for Water Quality- the
national program for monitoring the Egyptian Lakes.

f. The measured concentration of organic matters represented as chemical oxygen
demand (COD) are between (125.28 - 294.13 mg / L) with an average of 170.35
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mg / L; Figure (5-23) shows average concentration of chemical oxygen demand
(COD) at Edku Lake during 2012.
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Figure (5-23) the average concentration of chemical oxygen demand (COD) at Edku Lake
during 2012.
Source: Environmental Affairs Agency (EEAA) - Central Department for Water Quality- the
national program for monitoring the Egyptian Lakes.

g. The nutrient concentrations range between (0.06 - 1.93 mg / L, with averages
of( 0.7 mg / L) and (3.62 – 5.82 mg / L with an average 4.49 mg / L) and (485.8
– 1055.86 mg / L with an average of 804.25 mg / L) for the ammonia, total
nitrogen and total phosphorus, respectively.
h. The counts of bacteria ranged between (157 - 2875 cells / 100 ml, with a general
average 645 cells / 100 ml) and (None - 2325 cells / 100 ml, with a general
average 386 cells / 100 ml) and (None - 545 cells / 100 ml, with a general average
of 203 cells / 100 ml), for species of bacteria (total coliform, Fecal coliform and
fecal streptococci), respectively, as shown in Figure (5-24).
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Figure (5-24) the average count of bacterial for total coliform at Edku Lake during 2012
Source: Environmental Affairs Agency (EEAA) - Central Department for Water Quality- the
national program for monitoring the Egyptian Lakes.

i. The results of the monitoring of heavy metals show that the highest average
concentration is recorded for iron, followed by zinc - lead – manganese - copper
- nickel - chromium - cadmium - mercury, respectively, and the values of those
averages are (90.2 - 57.13 - 18.7 - 16.35 - 13.76 - 5.9 - 5.5 - 1.3 - 0.2 µg / L),
respectively, and in general there is an increase in the average concentration of
iron and zinc elements, due to their presence in natural soil components of the
lake.
j. The concentrations of polychlorinated biphenyls (PCBs) range between (6.47 –
18.94 ng / L) with an average of 13.89 ng/ L.
k. The concentrations of total pesticide compounds (TP) range between (4.56 – 9.9
ng / L) with an average of 7.91 ng/L.
l. The concentrations of hydrocarbons from petroleum origin range between (0.68
– 1.98 µg / L) with an overall average of 1.22 µg / L.
5.4.3 Burullus Lake:Burullus Lake is located at north-east of Rashid branch, and it’s the second-largest
natural lake in Egypt. Burullus Lake is a shallow aquarium with average depth of 0.8m,
with a length of 70 km and varies in width from 6 to 17 km. It is connected to the
Mediterranean Sea and the Nile through the Burullus Inlet and Berimbal channel
respectively, as well as 8 drains at east and south of the lake (drain 3 - the main west
drain (Kitchener) - teara Sea - btala Sea – drain 7 –nashart drain – drain 9 - ocean
drain).
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The results of the monitoring of water quality of Burullus lake during 2012 show:
a. The pH concentration range between (7.9 – 8.89) with an average at the Lake
8.5.
b. The temperatures average values range between (22.45 - 24.03° C) with a
general average at the Lake 23.04 ° C .
c. The salinity range between (0.9 - 13.93 g / L) with an overall average at the
Lake 4.12 g / L.
d. The dissolved oxygen (DO) average concentration range between (2.6 - 13.96
mg / L) with an average of 9.79 mg / L, as shown in Figure (5-25) during the
year 2012.
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Figure (5-25) the average concentration of dissolved oxygen (DO) at Burullus Lake during 2012
Source: Environmental Affairs Agency (EEAA) - Central Department for Water Quality- the
national program for monitoring the Egyptian Lakes.

e. The average concentration of organic matters represented as the biological
oxygen demand (BOD) ranged between (6.68 - 22.77 mg / L) with an average
of 11.19 mg / L, during the year 2012 as shown in figure (5-26).
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Figure (5-26) the average concentration of biological oxygen demand (BOD) of Burullus Lake
during 2012
Source: Environmental Affairs Agency (EEAA) - Central Department for Water Quality- the
national program for monitoring the Egyptian Lakes.

f. The average concentration of organic matters represented as chemical oxygen
demand (COD) between (102.67 - 243.88 mg / L) with a general average of
137.12 mg / L; Figure (5-27) shows average concentration of chemical oxygen
demand (COD) at Burullus Lake during 2012.
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Figure (5-27) the average concentration of chemical oxygen demand (COD) of Burullus Lake
during 2012
Source: Environmental Affairs Agency (EEAA) - Central Department for Water Quality- the
national program for monitoring the Egyptian Lakes.
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g. The nutrient concentrations range between (0.08 - 2.65 mg / L, with total average
0.88 mg / L) and (2.77 – 7.51 mg / L with a general average 5.15 mg / L) and
(247.14 -1059.03 mg / L with a general average 528.78 mg / L) for the ammonia,
total nitrogen and total phosphorus, respectively.
h. The counts of bacteria range between (120 - 4700 cells / 100 ml, with a general
average 1215 cells / 100 ml) and (10 - 1725 cells / 100 ml ,with a general average
546 cells / 100 ml) and (None - 1305 cells / 100 ml ,with a general average of
339 cells / 100 ml), for each species of bacteria (total coliform, Fecal coliform
and Fecal streptococci), respectively, as shown in Figure (5-28).
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Figure (5-28) the average bacterial count for total coliform of Burullus Lake during 2012
Source: Environmental Affairs Agency (EEAA) - Central Department for Water Quality- the
national program for monitoring the Egyptian Lakes.

i. The results of the monitoring of heavy metals show that the highest average
concentration is recorded for iron, followed by zinc - lead – copper - manganese
- nickel - chromium - cadmium - mercury, respectively, and the values of those
averages are (162.65 - 73.46 - 38.73 - 25.87 - 22.94 - 9.32 - 7.1 - 1.6 -0.3 µg /
L), respectively. In general there is an increase in average concentration of iron
and zinc elements due to their presence in natural soil components of the lake.
j. The average concentrations of total polychlorinated biphenyls (PCBs) range
between (4.02 - 25.8 ng / L) with an overall average of 8.54 ng/ L.
k. The average concentrations of total pesticide compounds (TP) range between
(2.46 - 13.4 ng / L) with a general average of 5.68 1 ng/L.
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l. The average concentration of hydrocarbons from petroleum origin ranged
between (0.86 - 2.66 µg / L) with a general average of 1.36 µg / L.
5.4.4 Manzallah Lake:Manzala Lake is located on the east side of the branch of the Nile (Damietta) at the
south of the Mediterranean coast, and connected to the Mediterranean through new and
old Elgamel inlet. It receives water from four major drains (elbaqar sea - Hados – elsero
- Fareskour) in addition to Fish farms Exchange and the surrounding farmlands.
The Lake Manzala is considered a shallow aquarium, its depth range between 30-250
cm, while the average depth is estimated with 170 cm.
The results of the monitoring of water quality of Manzalah lake during 2012
show: a. The pH average concentration range between (7.85 - 8.6) with a general average
of 8.25.
b. The temperatures average values range between (20.8 - 24.1 ° C) with a general
average of 22.6 ° C.
c. The salinity average concentration range between (1.75 - 22.6 g / L) with a
general average of 22.63 g / L.
d. The dissolved oxygen average concentration range between (1.9 - 13.03 mg / L)
with a general average of 8.53 mg / L, Figure (5-29) shows average
concentration of dissolved oxygen (DO) in Manzalah Lake during 2012.
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Figure (5-29) the average concentration of dissolved oxygen (DO) of Manzalah Lake
during 2012
Source: Environmental Affairs Agency (EEAA) - Central Department for Water Qualitythe national program for monitoring the Egyptian Lakes.
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e. The average concentration of organic matters represented as the biological
oxygen demand (BOD) range between (13.27 - 45.13 mg / L) with a general
average of 23.56 mg / L, Figure (5-30) shows average concentration of the
biological oxygen demand (BOD) in Manzalah Lake During the year 2012.
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Figure (5-30) the average concentration of biological oxygen demand (BOD) of Manzalah Lake
during 2012
Source: Environmental Affairs Agency (EEAA) - Central Department for Water Quality- the
national program for monitoring the Egyptian Lakes.

f. The average concentration of organic matters represented as chemical oxygen
demand (COD) between (72.28 - 329.1 mg / L) with a general average at the
Lake 164.13 mg /L; Figure (5-31) shows average concentration of chemical
oxygen demand (COD) at Manzalah Lake during 2012.
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Figure (5-31) the average concentration of chemical oxygen demand (COD) of Manzalah Lake
during 2012
Source: Environmental Affairs Agency (EEAA) - Central Department for Water Quality- the
national program for monitoring the Egyptian Lakes.

g. The nutrient average concentration range between (0.14 - 3.77 mg / L, with total
average 1.11 mg / L) and (3.36-8.26 mg / L with a general average 4.99 mg / L)
and (63.61 - 881.96 mg / L with a general average of 416.21 5 mg / L) for the
ammonia, total nitrogen and total phosphorus, respectively.
h. The counts of bacteria range between (48-65825 cells / 100 ml, with a general
average of 6956 cells / 100 ml) and (40 - 43000 cells / 100 ml, with a general
average of 4747 cells / 100 ml) and (5 - 23487 cells / 100 ml, with a general
average of 2382 cells / 100 ml), for each species of bacteria (total coliform, Fecal
coliform and fecal streptococci), respectively, as shown in Figure (5-32).
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Figure (5-32) the average bacterial count for total coliform of Manzalah Lake during 2012
Source: Environmental Affairs Agency (EEAA) - Central Department for Water Quality- the
national program for monitoring the Egyptian Lakes.

i. The results of the monitoring of heavy metals show that the highest average
concentration was recorded for iron, followed by zinc - lead – copper manganese - nickel - chromium - cadmium - mercury, respectively, and the
values of those averages are (103 - 56.1 - 29.13 - 23.87 - 17.5 - 7.23 - 5.86 - 0.97
- 0.18 µg / L), respectively, and in general there is an increase in the average
concentration of iron and zinc elements, due to their presence in natural soil
components of the lake.
j. The average concentration of total concentrations of polychlorinated biphenyls
(PCBs) ranged between (2.29 - 15.13 ng / L) with a general average of 5.99 ng/
L.
k. The average concentrations of total pesticide compounds (TP) ranged between
(1.27 - 4.93 ng / L) with a general average of 2.95 ng/L.
l. The average concentration of hydrocarbons from petroleum origin ranged
between (0.71 - 1.46 µg / L) with a general average of 1.06 µg / L.
5-4-5 Mariut Lake
Mariut Lake is located in the far west of the Delta region north of Egypt and it is divided
into several basins separated by roads and bridges and not directly connected to the
Mediterranean, but it’s pumping process of excessive water into the Mediterranean Sea
is done through Max lift station, The Mariut Lake is a shallow aquarium with depth
ranging between 0.3, 6.3 m and an average of 0.8 m, with an area of approximately
68.8 square km (17 thousand acres). Nubaria Channel, Qalaa darin and Elomom drains
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represent the main sources of water in Lake Mariut. And lake is surrounded by some
fish farms, agricultural lands, residential villages, and vegetation cover which
represents about 63.1% of the total area of the lake.
The results of the monitoring of water quality of Mariut lake during 2012 show:a. The pH average concentration range between (7.82 - 8.37) with a general
average of 8.12.
b. The temperatures average values range between (22.17 - 23.4° C) with a general
average of 22.71 ° C.
c. The salinity average concentration ranged between (1.63-5.89 g / L) with a
general average of 3.78 g / L.
d. The dissolved oxygen (DO) average concentration range between (3.75 - 8 mg /
L) with a general average of 6.65 mg / L, Figure (5-33) shows average
concentration of dissolved oxygen (DO) in Mariut Lake during 2012.
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Figure (5-33) the average concentration of dissolved oxygen (DO) of Mariut Lake during 2012
Source: Environmental Affairs Agency (EEAA) - Central Department for Water Quality- the
national program for monitoring the Egyptian Lakes.

e. The average concentration of organic matters represented as the biological
oxygen demand (BOD) range between (24.21 - 63.29 mg / L) with a general
average at the Lake 35.36 mg / L, Figure (5-34) shows average concentration of
biological oxygen demand (BOD) in Mariut Lake During the year 2012.
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Figure (5-34) the average concentration of biological oxygen demand (BOD) of Mariut Lake
during 2012
Source: Environmental Affairs Agency (EEAA) - Central Department for Water Quality- the
national program for monitoring the Egyptian Lakes.

f. The average concentration of organic matters represented by chemical oxygen
demand (COD) ranged between (93.5 - 414.12 mg / L) with a general average
of 211.83 mg /L, Figure (5-35) shows average concentration of chemical oxygen
demand (COD) at Mariut lake during 2012.
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Figure (5-35) the average concentration of chemical oxygen demand (COD) of Mariut Lake
during 2012
Source: Environmental Affairs Agency (EEAA) - Central Department for Water Quality- the
national program for monitoring the Egyptian Lakes.
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g. The nutrient average concentration range between (0.27 - 11.92mg / L, with total
average 2.11 mg / L) and (2.8-18.5 mg / L with a general average 6.9 mg / L)
and (57.9 - 2184.7 mg / L with a general average of 514.7 mg / L) for the
ammonia , total nitrogen and total phosphorus, respectively.
h. The counts of bacteria are remarkably high, it ranges between (498-1053500
cells / 100 ml, with a general average 136185 cells / 100 ml) and (307-767000
cells / 100 ml, with a general average 99465 cells / 100 ml) and (64-313750 cells
/ 100 ml ,with a general average of 37227 cells / 100 ml), for each species of
bacteria (total coliform, fecal coliform and fecal streptococci), respectively, as
shown in Figure (5-36).
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Figure (5-36) the average count of bacteria for total coliform of Mariut Lake during 2012
Source: Environmental Affairs Agency (EEAA) - Central Department for Water Quality- the
national program for monitoring the Egyptian Lakes.

i. The results of monitoring of heavy metals show that the highest average
concentration was recorded for iron, followed by zinc - manganese - lead copper - nickel - chromium - cadmium - mercury, respectively, and the values
of those averages are (98.2 - 83.34 - 28.75 - 25.45 - 19.64 - 6.87 - 6.65 - 1.01 0.31 µg / L), respectively, and in general there is an increase in the average
concentration of iron, zinc, due to their presence in natural soil components of
the lake.
j. The average concentration of total polychlorinated biphenyls (PCBs) range
between (2.1 - 13.82 ng / L) with a general average of 4.72 ng/ L.
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1. The average concentrations of total pesticide compounds (TP) range between
(1.33 - 14.95 ng / L) with a general average of 4.98 ng/L.
2. The average concentration of hydrocarbons from petroleum origin range
between (0.83 - 3 µg / L) with a general average of 1.26 µg / L.
5.4.6 El- Mora Lakes (major and minor):El-Mora Lakes plays great role in tourism development in Ismailia governorate and
they can be considered part of waterway of the Suez Canal, where El- Mora Lakes cut
the waterway of the Suez Canal for a distance of 38 km (from km 97 to km 135), and
governorates of Suez and Ismailia share its borders.
Beaches of El- Mora Lakes extend for a distance of 50 km from Deversoir at the north
of Ismailia to kabret in the south, where El- Mora Major Lakes area is estimated with
194 km2 (about 46190 acres) located at Ismailia. While the total area of El- Mora
Minor Lakes is estimated with 40 km2 (about 9525 acres). Moreover, malaria drains
1, 2, 3 and 4 , the main drain and the Drain of Seil pour on these lakes.
The results of the monitoring of water quality of El- Mora Lakes during 2012
show: a. The pH average concentration range between (8.2 - 8.33) with a general average
of 8.26° C.
b. The temperatures average values ranged between (21.6 - 28.5 ° C) with a general
average of 23.64 ° C.
c. The salinity average concentration ranged between (26.83 - 40.64g / L) with a
general average of 38.48 g / L.
d. The dissolved oxygen (DO) averaged concentration ranged between (7.35 - 9
mg / L) with a general average of 8 mg / L, Figure (5-37) shows average
concentration of dissolved oxygen in El- Mora Lakes during 2012.
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Figure (5-37) the average concentration of dissolved oxygen (DO) of El- Mora Lakes during
2012
Source: Environmental Affairs Agency (EEAA) - Central Department for Water Quality- the
national program for monitoring the Egyptian Lakes.

e. The average concentration of organic matters represented by the biological
oxygen demand (BOD) range between (1.62 - 4.46 mg / L) with a general
average of 2.66 mg / L, Figure (5-38) shows average concentration of the
biological oxygen demand (BOD) in El- Mora Lakes During the year 2012.
Average Concentration of BOD in Lake Mora
5
4
mg/l

3
2

Av. 2012

1
0

Figure (5-38) the average concentration of biological oxygen demand (BOD) of El- Mora Lakes
during 2012
Source: Environmental Affairs Agency (EEAA) - Central Department for Water Quality- the
national program for monitoring the Egyptian Lakes.
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f. The average concentration of organic matters represented as chemical oxygen
demand (COD) between (9 - 25.75 mg / L) with a general average of 13.93 mg
/ L, Figure (5-39) shows average concentration of chemical oxygen demand
(COD) at El- Mora Lakes during 2012.
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Figure (5-39) the average concentration of chemical oxygen demand (COD) of El- Mora Lakes
during 2012
Source: Environmental Affairs Agency (EEAA) - Central Department for Water Quality- the
national program for monitoring the Egyptian Lakes.

g. The nutrient average concentration range between (0.048 - 0.153 mg / L, with a
general average 0.083 mg / L) and (0.74-2.97 mg / L with a general average 1.34
mg / L) and (41.96 - 305.4 mg / L with a general average of 107.14 mg / L) for
the ammonia, total nitrogen and total phosphorus, respectively.
h. The counts of bacteria are remarkably low, it ranges between (2 - 1322 cells /
100 ml, with a general average 141 cells / 100 ml) and (1 - 1144 cells / 100 ml,
with a general average 114 cells / 100 ml) and (1 - 162 cells / 100 ml ,with a
general average of 23 cells / 100 ml), for each species of bacteria (total coliform,
fecal coliform and fecal streptococci), respectively, as shown in Figure (5-40).

162

cell/100ml

Average Concentration of Total Coliform in Lake Mora
60
50
40
30
20
10
0

82

1322

Av. 2012

Figure (5-40) the average bacterial count of for total coliform of El- Mora Lakes during 2012
Source: Environmental Affairs Agency (EEAA) - Central Department for Water Quality- the
national program for monitoring the Egyptian Lakes.

i. The results of the monitoring of heavy metals show that the highest average
concentration was recorded for iron, followed by zinc - nickel - lead - copper chromium - manganese - cadmium - mercury, respectively, and the values of
those averages (7.35 - 2.57 - 0.83 - 0.77 - 0.5 - 0.3 - 0.2 - 0.17 - 0.12 µg / L),
respectively, and in general there is a very small average concentration in most
of the elements, except for the small increase in the concentrations of iron and
zinc from the rest of metals due to their presence in the natural components of
the soil in the lake.
j. The average concentration of total concentrations of polychlorinated biphenyls
(PCBs) ranged between (1.98 - 9.35 ng / L) with a general average of 3.34 ng/
L.
k. The average concentrations of total pesticide compounds (TP) ranged between
(1.4 - 4.24 ng / L) with a general average of 0.78 ng/L.
l. The average concentration of hydrocarbons from petroleum origin ranged
between (0.33 - 1.76 µg / L) with a general average of 0.78 µg / L.
5-4-7 El-Temsah Lake: El-Temsah Lake is located in Ismailia governorate, the lake is considered a special
natural environment with great future as a major touristic center for picnic and trips.
Lake is one of the most important lakes in Egypt as a source of fish production. It
is about 15 km2 (1900 acres) with an average depth of the water by about 10 m.
The lake is connected to two flat aqueous: berka elsayden and the waterway of the
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Suez Canal. There are three sources to feed the lake by water (Suez Canal,
Mahmasa, wady Drain and, Ismailia Canal). Also water quality in the lake is
affected indirectly by water quality of Albhtima and Abujamos drains which are
connected with Mahmasa drain forming berka elsayden that lies at the west of the
lake and is linked to them through Eltemsah Inlet Bridge
The results of the monitoring of water quality of El-Temsah lake during 2012
show: a. The pH average concentration ranges between (7.95 - 8.53) with a general
average of 8.29.
b. The temperatures average values range between (22.4 - 24.95 ° C) with a general
average of 23.1 ° C.
c. The salinity average concentration ranges between (1.69 - 38 g / L) with a
general average of 27.5 g / L.
d. The dissolved oxygen average concentration ranges between (4.5 - 10.67 mg /
L) with a general average of 8.29 mg / L, Figure (5-41) shows average
concentration of dissolved oxygen (DO) in El-Temsah Lake during 2012.
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Figure (5-41) the average concentration of dissolved oxygen (DO) of El-Temsah Lake during
2012
Source: Environmental Affairs Agency (EEAA) - Central Department for Water Quality- the
national program for monitoring the Egyptian Lakes.

e. The average concentration of organic matters represented by the biological
oxygen demand (BOD) ranged between (1.35 - 7.28 mg / L) with a general
average at the Lake 3.38 mg / L, Figure (5-42) shows average concentration of
the biological oxygen demand (BOD) in El-Temsah Lake During the year 2012.
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Figure (5-42) the average concentration of biological oxygen demand (BOD) of El-Temsah
Lake during 2012
Source: Environmental Affairs Agency (EEAA) - Central Department for Water Qualitythe national program for monitoring the Egyptian Lakes.

f. The average concentration of organic matters represented as chemical oxygen
demand (COD) between (14.34 - 32.8 mg / L) with a general average at the Lake
19.6 mg / L, Figure (5-43) shows average concentration of chemical oxygen
demand (COD) at El-Temsah lake during 2012.
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Figure (5-43) the average concentration of chemical oxygen demand (COD) of El-Temsah
Lake during 2012
Source: Environmental Affairs Agency (EEAA) - Central Department for Water Qualitythe national program for monitoring the Egyptian Lakes.
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g. The nutrient average concentration ranges between (0.08 - 1.06 mg / L, with a
general average 0.45 mg / L) and (1.73-5.26 mg / L with a general average 2.64
mg / L) and (57.69 - 589.93 mg / L with a general average of 178.1 mg / L) for
the ammonia, total nitrogen and total phosphorus, respectively.
h. The counts of bacteria are remarkably low, it ranges between (23-30597 cells /
100 ml, with a general average 3700 cells / 100 ml) and (17 - 23630 cells / 100
ml, with a general average 2740 cells / 100 ml) and (12 - 3561 cells / 100 ml,
with a general average of 450 cells / 100 ml), for each species of bacteria (total
coliform, fecal coliform and fecal streptococci), respectively, as shown in Figure
(5-44).
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Figure (5-44) the average count of bacterial for total coliform of El-Temsah lake during 2012
Source: Environmental Affairs Agency (EEAA) - Central Department for Water Quality- the
national program for monitoring the Egyptian Lakes.

i. The results of the monitoring of heavy metals show that the highest average
concentration is recorded for iron, followed by zinc - nickel - lead - copper manganese - chromium - cadmium - mercury, respectively, and the values of
those averages are (9.33 - 3.44 - 0.9 - 0.83 - 0.78 -0.27 - 0.2 - 0.17 - 0.13 µg /
L), respectively, and in general there is a very small average concentration in
most of the elements, except the small increase in iron and zinc due to their
presence in the natural components of the soil in the lake.
j. The average concentration of total polychlorinated biphenyls (PCBs) ranges
between (2.59 - 12.72 ng / L) with a general average of 6.52 ng/ L.
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k. The average concentrations of total pesticide compounds (TP) range between
(1.96 - 10.73 ng / L) with a general average of 5.41 ng/L.
l. The average concentration of hydrocarbons from petroleum origin ranges
between (0.67 - 2.1 µg / L) with a general average of 1.33 µg / L.
5-4-8 Qaron Lake:Qaron Lake is the third largest lake in Arab Republic of Egypt and one of the oldest
natural lake in the world, it represents the main reservoir for agricultural waste water
of cultivated lands in el- Fayoum governorate. Qaron Lake is considered the key to
development and prosperity of el- Fayoum governorate where it plays a major role in
the amount of Agricultural lands in the region, Qaron Lake is located at el-Fayoum
depression which exists in the Western desert far three hundred kilometers from southwest of Cairo and it covered an area of about 50 thousand acres, its depth ranged
between five meters East to twelve meters West , water level of 45 m and the salinity
ranged between 32-35 gm / L, Qaron Lake is part of the ancient Lake Morris which is
visited by Herodotus in the four hundred and fifty BC.
The results of the monitoring of water quality of Qaron Lake during 2012 show:a. The pH average concentration ranges between (7.88 - 8.37) with a general
average of 8.2° C.
b. The temperatures average values range between (21-24 ° C) with a general
average of 22.48 ° C.
c. The salinity average concentration ranges between (22.3 - 36.5 g / L) with a
general average of 32.25 g / L.
d. The dissolved oxygen (DO) average concentration ranged between (6.2 - 10.49
mg / L) with a general average at the Lake 8.52 mg / L, Figure (5-45) shows
average concentration of dissolved oxygen (DO) in Qaron Lake during 2012.
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Figure (5-45) the average concentration of dissolved oxygen (DO) of Qaron Lake during 2012
Source: Environmental Affairs Agency (EEAA) - Central Department for Water Quality- the
national program for monitoring the Egyptian Lakes.

e. The average concentration of organic matters represented as the biological
oxygen demand (BOD) range between (4.67 - 6.96 mg / L) with a general
average of 6 mg / L, Figure (5-46) shows average concentration of the biological
oxygen demand (BOD) in Qaron Lake During the year 2012.
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Figure (5-46) the average concentration of bi-chemical oxygen demand (BOD) of Qaron Lake
during 2012
Source: Environmental Affairs Agency (EEAA) - Central Department for Water Quality- the
national program for monitoring the Egyptian Lakes.
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f. The average concentration of organic matters represented as chemical oxygen
demand (COD) between (42.25 - 50.63mg / L) with a general average at the
Lake 46.93 mg / L, Figure (5-47) shows average concentration of chemical
oxygen demand (COD) at Qaron Lake during 2012.
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Figure (5-47) the average concentration of chemical oxygen demand (COD) of Qaron Lake
during 2012
Source: Environmental Affairs Agency (EEAA) - Central Department for Water Quality- the
national program for monitoring the Egyptian Lakes.

g. The nutrient average concentration ranges between (0.086 - 0.46 mg / L, with a
general average 0.16 mg / L) and (2.45-3.88 mg / L with a general average 3.34
mg / L) and (188.3 - 373.23 mg / L with a general average of 259.34 mg / L) for
the ammonia, total nitrogen and total phosphorus, respectively.
h. The counts of bacteria are remarkably low, it ranges between (188-44746 cells
/ 100 ml, with a general average 6675 cells / 100 ml) and (21 - 1913 cells / 100
ml, with a general average 394 cells / 100 ml) and (268 - 3497 cells / 100 ml,
with a general average of 1122 cells / 100 ml), for each species of bacteria (total
coliform, fecal coliform and fecal streptococci), respectively, as shown in Figure
(5-48).
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Figure (5-48) the average count of bacterial for total coliform of Qaron Lake during 2012
Source: Environmental Affairs Agency (EEAA) - Central Department for Water Quality- the
national program for monitoring the Egyptian Lakes.

i. The results of the monitoring of heavy metals show that the highest average
concentration is recorded for iron, followed by lead - chromium - zinc manganese - nickel - copper - cadmium - mercury, respectively, and the values
of those averages are (253.65 - 57.5 - 01.30 to 07.19 - 13.95 - 10.2 - 5.75 - 2.66
- 0.184 µg / L), respectively, in general there is an increase in the average
concentration of iron and zinc elements, due to their presence in natural soil
components of the lake.
j. The average concentration of total polychlorinated biphenyls (PCBs) ranges
between (3.63 - 15.32 ng / L) with a general average of 9.96 ng/ L.
k. The average concentrations of total pesticide compounds (TP) ranged between
(2.88 - 30.88 ng / L) with a general average of 10.52 ng/L.
l. The average concentration of hydrocarbons from petroleum origin ranges
between (3.63 - 15.32 µg / L) with a general average of 9.96 µg / L.
5-4-9 Wadi El- Rayan Lake:Wadi El- Rayan Lake is considered a natural protectorate, located in the south-west of
Qaron Lake and it represents with Qaron Lake the only reservoir for agricultural waste
water collected from el- Fayoum governorate, The Lake is divided into two water
basins and connected through open channel, and it is considered spot of water bordered
from its all sides by the desert. However, in the last two decades, some cultivated lands
began to be reclaimed and some villages in northwest of second basin are built on one
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hand. On the other hand, it is observed the increase of activity of fish farms, especially
in the north-east of second basin near the connection channel between two water
basins. Wadi drain represents the only source of water to the lake where the water
passes through covered channel pouring in the north-east of the first basin.
The first basin:
Take oval shape and has a maximum length of 10.4 km, while the maximum width
of about 8.4 km, with an average area of approximately 54.7 km 2.
The second basin:
Take pear-shaped; with a maximum length of 14 km while the maximum width of
7.62 km and the average area of about 57.8 km 2.
The results of the monitoring of water quality of Wadi El- Rayan Lake during
2012 show: a. The pH average concentration ranges between (8.24 - 8.7) with a general average
of 8.47.
b. The temperatures average values range between (21 - 22.35 ° C) with a general
average of 21.6 ° C.
c. The salinity average concentration ranges between (1.31 - 18.47 g / L) with a
general average of 9.43 g / L.
d. The dissolved oxygen (DO) average concentration ranges between (10.45 12.44 mg / L) with a general average of 11.19 mg / L, Figure (5-50) shows
average concentration of dissolved oxygen (DO) in Wadi El- Rayan Lake during
2012.
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Figure (5-49) the average concentration of dissolved oxygen (DO) of Wadi El- Rayan
Lake during 2012
Source: Environmental Affairs Agency (EEAA) - Central Department for Water
Quality- the national program for monitoring the Egyptian Lakes.
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e. The average concentration of organic matters represented as the biological
oxygen demand (BOD) ranged between (3.69 - 6.04 mg / L) with a general
average at the Lake 5.07 mg / L, Figure (5-50) shows average concentration of
the biological oxygen demand (BOD) in Wadi El- Rayan Lake During the year
2012.
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Figure (5-50) the average concentration of biological oxygen demand (BOD) of Wadi El- Rayan
Lake during 2012
Source: Environmental Affairs Agency (EEAA) - Central Department for Water Quality- the
national program for monitoring the Egyptian Lakes.

f. The average concentration of organic matters represented by chemical oxygen
demand (COD) between (27.22 - 58.77 mg / L) with a general average at all the
Lake 38.43 mg / L, Figure (5-51) shows average concentration of chemical
oxygen demand (COD) at Wadi El- Rayan Lake during 2012.
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Figure (5-51) the average concentration of chemical oxygen demand (COD) in the water Wadi ElRayan Lake during 2012
Source: Environmental Affairs Agency (EEAA) - Central Department for Water Quality- the
national program for monitoring the Egyptian Lakes.

g. The nutrient average concentration ranges between (0.19 - 0.53 mg / L, with a
general average 0.29 mg / L) and (2.85 - 4.31 mg / L with a general average 3.48
mg / L) and (117.5 - 163.19mg / L with a general average of 131.71 mg / L) for
the ammonia , total nitrogen and total phosphorus, respectively.
h. The counts of bacteria are remarkably low, it ranges between (331 - 17375 cells
/ 100 ml, with a general average 4534 cells / 100 ml) and (227 - 973 cells / 100
ml, with a general average 536 cells / 100 ml) and (43 - 4367 cells / 100 ml, with
a general average of 1153 cells / 100 ml), for each species of bacteria (total
coliform, fecal coliform and fecal streptococci), respectively, as shown in Figure
(5-52).
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Figure (5-52) the average count of bacterial for total coliform for water of Wadi El- Rayan Lake
during 2012
Source: Environmental Affairs Agency (EEAA) - Central Department for Water Quality- the
national program for monitoring the Egyptian Lakes.

i. The results of the monitoring of heavy metals show that the highest average
concentration was recorded for iron, followed by lead - manganese - zinc chromium - nickel - copper - cadmium - mercury, respectively, and the values
of those averages (226.35 - 52.5 - 25.04 - 15.76 - 14.35 - 12.8 - 5.44 - 3.2 - 0.045
µg / L), respectively, in general there is significant increase in the average
concentration of iron, due to its presence in natural soil components of the lake.
j. The average concentration of total concentrations of polychlorinated biphenyls
(PCBs) ranged between (5.57 - 9.63 ng / L) with a general average of 7.17 ng/
L.
k. The average concentrations of total pesticide compounds (TP) ranged between
(3.66 - 9.63 ng / L) with a general average of 7 ng/L.
l. The average concentration of hydrocarbons from petroleum origin ranged
between (0.45 - 1.1µg / L) with a general average of 0.65 µg / L.
5-4-10 recommendations:After reviewing the results and analysis of water quality monitoring Egyptian lakes
along with decision-makers, comparison has been set between the annual averages of
the different water quality parameters during 2012 to identify priorities for actions and
hot spots requiring immediate interventions. Through that comparison, it was found
that Mariut lake occupied the highest rate in pollution indicators for organic matters
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(Biological oxygen demand (BOD) - chemical oxygen demand), nutrients (ammonia nitrates – total nitrogen - silicate), bacterial indicators (total coliform, Fecal coliform
and Fecal streptococci) in addition to some heavy metals (Manganese - zinc). Also
results show that the lowest average concentration of dissolved oxygen is recorded in
Lake Mariut, as shown in figures (5 – 53) (5-54) (5-55) a comparison between the
average concentration of biological oxygen demand (BOD), the average concentration
of chemical oxygen demand (COD) and the average concentration of ammonia in 2012.
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Figure (5-53) the average concentration of biological oxygen demand (BOD) during 2012
Source: Environmental Affairs Agency (EEAA) - Central Department for Water Quality- the
national program for monitoring the Egyptian Lakes.
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Figure (5-54) the average concentration of chemical oxygen demand (COD) during 2012
Source: Environmental Affairs Agency (EEAA) - Central Department for Water Quality- the
national program for monitoring the Egyptian Lakes.
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Figure (5-55) the average concentration of ammonia during 2012
Source: Environmental Affairs Agency (EEAA) - Central Department for Water Quality- the
national program for monitoring the Egyptian Lakes.

The High pollution load influencing the lake can be attributed to the fact that
Alexandria Governorate is the second most important industrial center in Egypt; where
37% of the Egyptian industry is concentrated. Furthermore, influents to the lake
comprise of two sources of water, one fresh water from "Nubariya Canal" and the other
source from agricultural drains mixed with industrial wastewater (Qalaa and El-omom
darin), in addition to the drainage from west treated wastewater plant and direct
industrial wastewater output from factories located on the lake, as the city produces
daily a large amount of liquid wastewater from the drainage system, including large
part is poured without treatment in Mariut Lake, and The other part is poured in Mariut
Lake after initial treatment, in addition to several problems that the lake suffer from,
including:a.

b.

Infringements and shrinking area where the area of Mariut Lake was 48000
acres in 1965 and reached to 16000 acres recently as a result of the
establishment of several projects (international road - International Garden Sports City in Alexandria).
Siltation due to drainage of (Qalaa and El-omom drains) to the lake,
negatively impacting water quality and impairing fish reproduction.
176

Spreading of reeds and aquatic plants impeding the lake’s ability of selfpurification.
c. Multiplication of authorities supervising Egyptian lakes, while acting like
isolated islands and the lack of a unified management structure.
d. Mariut Lake needs greater support from all authorities for improving its water
& sediment quality and maintain its ecosystem. This requires the
implementation of plans aimed primarily to achieve sustainable development
of natural resources in the lake, such as:
• Establish chairman board for the lake under the presidency of the governor and
the Membership of both of "Local Council - EEAA branch - Department of
Environmental Affairs in governorate - Nature protectorates - member of the
fishermen - General Authority for Fisheries - environmental Police - specialists
of professors from university and specialized research institutes - the National
Institute of Oceanography and Fisheries - ministry of Water Resources and
Irrigation ......... " .
• In direct Treatment of waste water pouring into the Lake (Primary or secondary
treatment) and raise the efficiency of existing stations and increase its capacity.
• Allocating a portion of the lake away from the influence of drains to form an
integrated management area for endangered flora and fauna then allowing them
back to the lake to sustain its biodiversity.
• Preventing discharge of untreated wastewater from industrial facilities and
ensuring consistency with the standards of the law.
• Increasing the amount of fresh water into the lake to reduce bacterial load by
ensuring that agricultural drainage water from (Qalaa and El-omom darin) is
coping with the standards of law before pouring into the lake.
• Implementing pilot projects aiming to treat water of lake and water flowing from
agricultural drains through various available ways that are compatible with the
size and quality of the water, either through (Waterfalls - local plants and algae
- wetlands - bacteria ....).
• Clearing part of the existing vegetation cover in the lake to contribute to the
process of self-purification ability.
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Chapter VI
Coastal Water, Coastal & Marine
Areas

6-1 Introduction
The seas and oceans, one of the main important natural resources in human life,
it covers more than 70% of the earth's surface and thus contribute to the
preservation of biological balance and environmental globe. Also, seas and
oceans play an important role in various fields of production and trade in the life
of nations and this natural wealth is very rich with significant resources for human
and animals food as well as natural resources as a main source for national income
and production elements, and it is a source of nourishment, energy and supplier
of fresh water after desalination, and projects of fisheries. Moreover, it is a source
of many mineral and botanical wealth and an entrance to the economic and social
development and way for transportation and communications and the field of
recreational and tourism projects.
Egypt was endowed with river Nile, and coasts extended to the Mediterranean
Sea and the Red Sea in addition to Suez Canal and the Gulfs of Suez and Aqaba,
so Egypt is one of the countries with good fortune in the marine and river services.
The strategic importance of the Mediterranean Sea is represented in its centric
location between the continents of Asia, Africa and Europe. Red Sea is
considered one of the most important navigational key ways in the world, linking
the continents of Africa, Asia, Europe, and the Suez Canal in its north is regarded
as navigational artery due to its important international strategy.
The marine environment may be exposed to pollution from various land-based
activities, whether industrial or agricultural or urban or other various activities at
sea, such as exploration and drilling for oil and minerals, natural gas and fishing
operations, loading and unloading, road transport beside waste of large numbers
of various touristic marine floating ships, If these activities are not
environmentally rationalized , they will have a negative impact on the marine
environment and its resources, which may pose a risk to human health.
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Ministry of Environment and EEAA are keen on monitoring the status of the
marine environment and coastal areas through continuous environmental
monitoring of the coastal water quality of both the Mediterranean and the Red
Seas and Gulfs of Suez and Aqaba program

6-2 procedures for coastal and marine areas management and
maintaining them from pollution
The Ministry of Environment exerted many efforts to preserve the coastal areas
from pollution and developing it in sustainable way including the following:
1. Signing cooperation protocol for rehabilitating the Northern Lakes on
7/3/2012 with ministers of (Ministry of Water Resources and IrrigationMinistry of scientific research - Ministry of Agriculture and Land
Reclamation- Ministry of Environmental Affairs), the Protocol aims to:
a.

Strengthen cooperation and coordination between the scientific and
service agencies of the ministries and agencies concerned.
b.
Optimal use of available capacities and expertise of the various
parties and using it in raising the country, as well as contributing to
solving problems, raising the standard of living, and maximizing the
economic and social value of those lakes.
c.
Rationalize governmental expenditure through the non-recurrence of
activities among stakeholders and integration.
2. Prepare and implement a national program for the rehabilitation of the
Northern Lakes involving research institutes and stakeholders aiming to:
a. Preparation of an integrated coastal management plan for each lake.
b. Implementation of the Action Programme for Rehabilitation of the
Northern Lakes.
c. Identify the sources of pollution and risks facing the Northern lakes
and prepare Atlas for each lake
3. Prepare and design page on the website of the Ministry for the integrated
management of coastal zones and lakes including the laws, database of
Mediterranean and Red seas and Lakes, in addition to brief on the projects that
have been already implemented and are being implemented.
4. Preparing a study on invasive species that migrate from Red Sea to the
Mediterranean Sea in cooperation with (National Institute of Oceanography
and Fisheries, the General Authority of the Suez Canal, Ministry of Defense,
Faculty of Sciences at Alexandria, Ministry of Foreign Affairs) to clarify the
native settlements and the modalities of their transitions and its negative
effects .
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5. Preparation of the national strategy for ballast water management (BWM).
6. Cooperation with the General Authority for Fisheries and the National
Institute of Oceanography and Fisheries to prepare guidelines for fish
aquaculture.

6-3 Risks for the coastal and marine areas
petroleum contaminants are considered one of the largest water pollution
sources, including accidents of: oil and products tankers, oil from offshore
wells extracting operations, leak from neighbouring wells to marine beaches,
and also incidents of dumping oily waste into the sea from ships, particularly
those blended waste water resulting from washing tanks associated with the
unloading of ships water balance.
Oil pollution damages include affecting marine organisms when they are
absorbed, where they accumulate hydrocarbons consisting of oil in the tissues
of these organisms, which negatively affect human, seabirds, coral reefs, and
its influence extends to the beach tourism products which would change the
natural balance of the sea. It also hinders the other uses of the sea, and in
general this change occurs as a result of unnatural intervention of pollutants
into the marine environment.

6.3.1 Pollution sources
The pollution incidents of aquatic environment is regarded as one of the most
important sources of pollution during 2012, as 31 complaints of pollution
incidents were received causing damage to the aquatic environment. In this
regard, compensations of environmental damages resulting from these
incidents are estimated with 11 million and 260 thousand Egyptian pounds,
in addition to the fines defined in law No. 4 of 1994 which was amended by
Law No. 9 of 2009, where these data were inventoried and analysed according
to the quality of pollutants that caused damage to the aquatic environment,
accident sites and the reasons for their occurrence, as well as the affected
water bodies from these incidents. The analysis of data showed the following:
1. According to the analysis of data for the quality of pollutants that
caused damage to aquatic environment, contamination of crude oil and
oily waste represent the highest percentage of pollutants causing
pollution, with a rate of 35.5% followed by petroleum derivatives by
12.9%, then dead animals and cement dust comes at the bottom of
pollutants list by 3.1% of the total accidents, the figure (6-1) shows the
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number and percentage of substances causing pollution in aquatic
environment.
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2. Seaports recorded the highest percentage of sites that exposed to pollution
(17 incidents), followed by the marine environment (11 incidents), and the
least is Nile River (3 incidents), the figure (6-2) shows the number and
percentage of sites of aquatic environment pollution occurrence.
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Fig. (6-2) number and percentage of aquatic environment pollution sites

3. Inventorying the reasons of accidents summarized as follows:
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a. Intentional Discharge of oil waste from ships (13 incidents [41.9%] of
the total accidents).
b. Sufficient precautions are taken to carry out the required maintenance
of the used equipment (17 accidents by 55%).
c. Single accident due to bad weather by 3.1%.
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Fig. (6-3) Reasons of accidents

4. Marine environment are affected from pollution incidents as 28 incidents
occurred, (13 in Red Sea, 11 in Mediterranean Sea, 3 in the Gulf of Suez 1 in the
Gulf of Aqaba) in addition to 3 oil pollution incidents of the Nile River, the figure
(6-4) shows the number and percentage of pollution incidents in each body of
water.
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Fig. (6-4) the number and percentage of pollution incidents in each
body of water
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Efforts to reduce the negative effects
1. The field observation of accumulated oil pollution works over past years at
beaches area located at a distance of 20 km south-Altor City, where the
environmental damages were assessed with amount of (7 million, 736 thousand
and 255 dollars and 40 American cents) or equivalent Egyptian pound, due to the
violation of works done to the technical and environmental standards and the
provisions of the Environmental Protection Law.
2. The field observation of the two sites of two companies did filling works in the
marine environment as follows:
a. The first site: filling an area of 750 square meters, as the
environmental damages were estimated by 22,500 US $ other than
fines prescribed by the law.
b. The second site: an area of 32,564 square meters was filled, as the
value of environmental damages were estimated by 390, 768 US $,
other than the fines prescribed by the law.
3. The study of the environmental situation of Lake Mariot for both: industrial
drainage (direct and indirect), sanitation, and environmental projects
implemented by the EEAA in Lake Mariot, where the study found that there was
a relative improvement in water quality, according to the results of monitoring,
and the improvement in the quality of water will increase gradually by the end of
all projects in the lake.
4. In the context of the application of environmental management of marine ports
system, field observation was conducted for 8 ports (1 trading, 2 petrol, 2 fishing,
1 tourist, 2 points for hunting), and concerned authorities were informed of the
requirements of Environmental situations to take into account the required
measures.
5. Observation of Southern Area of Altor and the Gulf of Suez area and
participation in the preparation of a report on oil pollution in this region in terms
of the current situation, and the possibilities of pollution control in the Gulf of
Suez, and the efforts of the Ministry of Environment in the prevention of marine
pollution in the Gulf of Suez, and the recommendations to be implemented
through the General Petroleum agency in cooperation with the EEAA to preserve
the unique nature of this region, particularly natural protectorates.
6. Follow-up the phenomenon of emission gases and liquids from terrestrial and
marine cracks Gemsha area in the Eastern Desert (leakage of petroleum Gemsha)
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in order to assess the exploratory well to assess the environmental situation in
Gemsha region after drilling the exploratory well.

Future Vision:
1. Reconciliation of the environmental conditions to all ports and marinas in
all specialties, according to the environmental management system.
2. Preparing a simulation models of aquatic environment pollution incidents
(sea and river) in order to assess the value of environmental damages and
the extent of its spread and impact on the surrounding environment as well
as assessing the environmental compensation by specialized mathematical
models.
3. Determine the extent of the marine environmental pollutants, and its
impact
on
the
surrounding
environment.

6-4 National programme for Monitoring Coastal Water Quality:
Based on the responsibility of the Ministry of state for Environmental Affairs,
and the necessity and inevitability of the environmental conservation in general
and marine environment in particular, and due to the increase in human and
development activities on most of the Egyptian coasts, whether agricultural,
industrial or touristic and the increase of population in coastal cities, EEAA
started the implementation of Environmental and Information Monitoring
Program (EIMP) in 1996 with grant from the Danish government. One of the
most important components is coastal water quality monitoring, which aims to
establish a database for coastal water quality in Egypt and improving the data
quality through training of staff of the research institutes, and analysis of these
data to determine the required corrective actions. The monitoring operation has
been launched since 1998 with collecting and analysing the samples and
preparation of reports through maps on which fixed monitoring points are shown
along the coast of the Mediterranean Sea, the Red Sea and Gulfs of Suez and
Aqaba.
The overall objectives of the monitoring programme are as follows:a. Identifying the pollution sources and their location on the Egyptian coast,
b. Establishing a database for coastal water quality,
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c. Monitoring water quality and identifying the improvements that may
occur, assessing pollution and degradation resulting from various sources
of pollution and developing solutions for corrective action,
d. Setting pollution indicators and comparing the results during seasons per
year and in successive years.
e. Following up environmental management programs and the efforts exerted
to correct and mitigate the effect of marine pollution,
f. Applying terms of international conventions concerned with the
maintenance of the marine environment that is ratified by Egypt.
During the coastal water quality programme, four seasonal cruises are conducted
per year (March – May – July – September) of the field observation, collecting
water samples and conducting analysis according to the following: Visual observation (weather, oil spoils, solid and hazardous waste.....etc.),
 Field measurements “physical”(temperature, dissolved oxygen, salinity,
electrical conductivity, PH)
 Bacteriological measurements “bacterial count” (Total coliform bacteria –
Escherichia coli bacteria – streptococci bacteria)
 Chemical measurements (chlorophyll A, total suspended matter,
transparency), nutrients (total nitrogen, nitrate, nitrite, ammonia, active
phosphorus, total phosphorus and active silicate).
All of these variables are used as parameters for deducting coastal water quality
and the circumstances affecting on it in different times and places, where it is
considered as:
 Bacteriological measurements indicate to probability of existence sanitary
wastewater, where that bacteria lives in intestines and stomach of human
being and organisms. The presence of these bacteria in natural water
indicate to the probability of existence of pathogens (Cholera, Salmonella,
Shigella, .....), viral (diarrhea viruses, gastroenteritis, ....) and parasitic
(schistosomiasis, amoebic dysentery, .....) in this water.
 Chemical measurements indicate to the quality of various discharge
sources which are existed on marine environment as follows:
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Ammonia NH4-N , it’s one of the nitrogen compounds and it is a
variable factor in production and manufacturing, and it is produced
from bacterial decomposition of organic matters as secondary product
especially from animal plankton. Besides it is produced by reduction
of bacteria for Nitrite and Nitrate. It exists in domestic, industrial and
agriculture waste, and aquatic plants could use it in appropriate
concentrations.
Nitrate NO3-N: it is one of the necessary nutrients for the micro flora
which controls the primary species in marine environment, and it is the
final product of oxidation of nitrogen compounds in sea water.
Nitrite NO2-N: often it is an unstable compound because of its position
between the oxidation process of ammonia and reduction process of
nitrate, and it is considered as an indicator for pollution in sanitation
water, and there are many factors that play important role in its
concentration such as dissolved oxygen, the photosynthesis rate and
quality and quantity of sanitation water.
Active Phosphate PO4-P: it’s one of the important elements which
plays fundamental role in growth and breeding of phytoplankton, and
in case of high concentration, it causes Eutrophication. It’s highly
absorbed by bacteria and algae.
Active Silicate SO4: it is a good indicator for recognizing the existence
of fresh water discharge on the coastal water, and it is a fundamental
food element for Diatoms, which is considered the first episode of the
food chain series in marine environment.
The monitoring results during 2012 showed the following:
6-4-1 Mediterranean Water Quality:
Until 1998 there were not any programmes for water quality assessment along
the Egyptian coast of the Mediterranean Sea except for some studies conducted
in some areas such as Abou Quir gulf, Eastern Harbour or El-Max gulf.
So the national monitoring programme for Mediterranean water from Salloum to
Rafah is the first integrated programme for that purpose. It is implemented in
cooperation with the Institute of Graduate Studies and Researches in Alexandria
University for monitoring 30 sites covering all potential activities such as
residence communities, ports, industrial companies and touristic villages besides
reference sites, with focusing on the following areas:
 Industrial areas such as El-Max area in Alexandria,
 Coastal cities such as Alexandria, Damietta, Port said and El Arish,
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 Ports such as Alexandria, Damietta, Port said and El Arish ports,
 Coastal areas such as Marina in West Alexandria,
 Nile river estuaries (Rashid and Damietta),
 Lakes holes and estuaries ( Mariout, Burullus, Edku, Manzallah )
The monitoring sites are divided into four sectors as follows:
 Western Region: extends from Salloum ( Me1) to West Nubariya drain
(Me8),
 Alexandria Area: extends from Hanoville (Me9) to Boghas El-maadia
(Me25),
 Delta Region: extends from Rashid 1 (Me29) to the East of El-Gamel
(Me40),
 Eastern Region: extends from Port Said (Me41) to Rafah (Me47a).
Table (6-1) and map (6-1) clarify names and sites of monitoring stations along Mediterranean
Sea

Table (6-1) Names and sites of monitoring stations along Mediterranean Sea.

Name

Symbol

Name

Symbol

Sallum

Me 1

Sidi Gaber

Me 17b

Mersa Matrouh

Me 2

Montaza

Me 19

Bagoush

Me 4a

Abou Quir W

Me 20

El Alamein- Marina

Me 6

Abou Quir E

Me 21

Sedi Kerir

Me 7a

Electric station E (Tabia

Me 23

pump)
Nobareia

Me 8

Maadia E

Me 25

Hanoville

M9

Rashid 1

Me 29

El Bitach

Me 10

Rashid 2

Me 31

El Dikhelia

Me 10a

El Burg

Me 33

El Max

Me 11

Gamasa

Me 34

Alex W Harbor

Me 12

Damietta El-Gededa

Me 35

NIOF outlet El-Anfoushi

Me 14

El Gamil West

Me 39

Alex E Harbor E

Me 15

El Gamil East

Me 40

El Bitach

Me 16

Port Said

Me 41

El Dikhelia

Me 17a

El Arish

Me 44
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Map (6-1) stations position for Mediterranean sea

The monitoring results of Mediterranean water quality during 2011 showed the
following:
1. First: Physical measurements:
a. PH values ranged between ( 7.37 , 8.24 ) and within the international

permissible limits,
b. The Temperature ranged between (17.35 , 30.32) and this disparity is

because of the seasonal variation,
c. Average concentration of salinity in 2012 ranged between (28.74, 38.11

g/l) and that indicates to reduction in East and West El-Gamil, and most of
areas recorded similar levels of salinity. Figure (6-5) shows distribution of
average concentration of salinity along Mediterranean coast.
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Average concentration of Salinity in Mediterranean 2012
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Figure (6-5) average concentration of Salinity along Mediterranean coast during 2012

d. The highest transparency of water recorded in the Western area which

extends from Salloum to El Bitach in West Alexandria except for some
stations such as Marina (Me6) and in Alexandria sector except for some
stations such as El Dikhelia (Me10a), El-Mex (Me11) and Western Harbor
station (Me12), while the loWest transparency recorded in Delta area and
this is a normal result because it’s in front of Nile river and lakes estuaries.
e. Concentration of Dissolved oxygen (DO) ranged between (5.03 , 6.85
mg/l) and it’s higher than the international permissible limits which is (4
mg/l), and the loWest value was recorded in El Bitach (Me16) while the
highest value recorded in El Gamil East (Me 40), Figure (6-6) shows
average concentration of Dissolved oxygen along Mediterranean coast
during 2012.
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Figure (6-6) average concentration of Dissolved Oxygen in Mediterranean 2012
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2. Second: Bacteriological measurements:
Bacteriological measurements were conducted as indicator for pollution by
sanitary wastewater for each of Total coliform bacteria, Escherichia coli
bacteria, streptococci bacteria, and this is according to the Egyptian and the
European standards which state that the bacterial count of total coliform
bacteria doesn’t exceed 500 CFU/ 100 ml, and for each of Escherichia coli
and streptococcus bacteria don’t exceed 100 CFU/100 ml.
The measurements have shown that there was disparity in bacterial count
in Mediterranean monitoring stations between very clean stations in which
the bacterial count doesn’t exceed the permissible limits such as ( Matrouh,
Sallum, Bagoush, Sedi Kerir, El Bitach, El Arish,Rafah and Marina), and
acceptable stations in which the bacterial count slightly increased than the
limits such as (Eastern Harbor, El Gamil East, Sidi Gaber, Western
side)),while the bacterial count exceeded the limits in some stations (El
Dikhelia, El max, East of Abu qir, Eastern harbor, Rashid 1, El Borg) and
this is due to agricultural discharge which contains sanitary wastewater in
those areas, figure (6-7) and (6-8) show bacterial count during 2012.
Average Bacterial count of Total Coliform Bacteria in Mediterranean 2012
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Figure (6-7) average bacterial count of Total Coliform bacteria in Mediterranean 2012
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Average bacterial count of E.Coli & Fecal Streptococci bacteria in Mediterranean 2012
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Figure (6-8) average bacterial count of E.Coli & Fecal bacteria in Mediterranean 2012

3. Third: Chemical measurements:
a. Ammonia NH4-N
Average concentration of Ammonia ranged between (0.004 – 0.023 mg/l)
where figure (6-9) shows relatively decreasing of concentration in most of
monitoring stations.
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Average concentration of Ammoina in Mediterranean 2012
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Figure (6-9) average concentration of Ammonia in Mediterranean 2012

b. Nitrate NO3-N:
Average concentration of nitrite between (0.022 – 0.091 mg/l) indicates to
relative decrease in some of stations of Western and Eastern sectors and
some stations in Alexandria and Delta sectors, in comparison with Port said
station and (El-Max, Western Harbor and Electric station) and Delta
stations (El Maadia, El Gamil West, and El Gamil East) as shown in figure
(6-10).
Average concentration of Nitrate in Mediterranean water 2012
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Figure (6-10) average concentration of Nitrate in Mediterranean
water 2012
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c. Nitrite NO2-N:
Average concentration of Nitrite ranged between (0.001 – 0.013 mg/l)
where the concentration was low in most of stations except for some
stations such as (Rashid, El Gamil West and Port Said).
d. Dissolved Inorganic Nitrogen (DIN):
The average concentration ranged between (0.028 – 0.125 mg/l) along
Mediterranean coast which recorded low concentrations in most of stations
except for some stations such as (El Max, El Maadia, El Gamil West, and
El Gamil East and Port Said)
e. Total Nitrogen TN:
Average concentration of Total Nitrogen ranged between (0.07 – 0.2 mg/l)
recorded relative decrease in some stations of Western sector from Sallum
to Bagoush, and some stations in Eastern sector as well from El Arish to
Rafah in comparison with some areas in Alexandria and Delta as shown in
figure (6-11), the total nitrogen values have shown that the basic form of
Nitrogen in the Mediterranean coast is the organic form.
Average concentration of Total Nitrogen in Mediterranean 2012
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Figure (6-11) average concentration of Total Nitrogen in Mediterranean
2012

f. Active Phosphate PO4-P:
Average concentration of active Phosphate ranged between (0.0009 –
0.037 mg/l) indicates to decrease in the concentration in most of stations
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and with relative increase in stations (El Dikhelia, El Max, Maadia, West
and East El Gamil, Port Said).
g. Total Phosphorus TP:
Average concentration of Total Phosphorus ranged between (0.012 – 0.056
mg/l), it records low values in the Western area and some stations in the
Eastern sector which was lower than the other areas, and the highest values
recorded in some stations such as (El Dikhelia, El Max, Maadia, West and
East El Gamil, Port Said).
Average concentration of Total Phosphorus in Mediterranean 2012
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Figure (6-12) average concentration of Total Phosphorus in Mediterranean water 2012

h. Active Silicate SO4:
Average concentration of active silicate ranged between (0.012 – 0.772
mg/l) where low values recorded in all sectors except for Delta sector
which recorded high values in most of stations (Rashid 1, 2 – West and
East El Gamil) due to the effect of fresh water from Nile River.
i. Chlorophyll A:

Average concentration of chlorophyll A ranged between (0.4 – 11
microgram/l) where most of stations recorded values close to each other,
and other stations in Delta and Eastern sectors recorded high values in
stations of (Damietta, West and East El Gamil, Port Said).
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j. Suspended Matter:
Average concentration of suspended matter ranged between (20.5 – 56.93
mg/l) and there is relation between suspended matter and the other
components (Nitrogen, Phosphorus, Silicate and Chlorophyll A) and that
reflects the indirect role of suspended matter in the marine environment.
Figure (6-13) shows the relation between concentration of Chlorophyll A
and suspended matter during 2012.
Average concentration of Chlorophyl_A and Totao Suspended Matter in Meditrranean 2012
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Figure (6-13) average concentration of Chlorophyll A & Total Suspended Matter
in Mediterranean water 2012

From the above and through study of the physical, chemical and biological
changes for 2012, most of Mediterranean monitoring stations recorded concentrations
from low to moderate for these changes, eight stations were identified along
Mediterranean recording high concentrations from the measurements which included
in the monitoring programme ( El Dikhelia, El Max, Western Harbor, East El Gamil,
Electric station, El Borg, West El Gamil and Port Said), and that it might be the effect
of different quantities of agriculture discharge, northern lakes outlets and Nile river
estuaries on those areas.
k. Pollution Index in Mediterranean coast during 1998 to 2012:
By calculation of pollution index for the hot spots along the Egyptian coast of
the Mediterranean during 1998 to 2012, it shows decrease this year than the
other years except for East El Gamil station in which the index increased in
2012 than 2011, as shown in the figure (6-14)
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Pollution Index at the Hot Spots along the Mediterranean Coast of Egypt during 98-2012
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Figure (6-14) Pollution Index in the Hot Spots along Mediterranean during 1998 to 2012

Red Sea and Gulfs of Suez and Aqaba water quality:The Red Sea is located between the continents of Asia and Africa, as it is
characterized by vital location geographically and strategically, mediating the
wings of the Arab world and it is the main road for traffic between the Eastern,
West, North and South of the world, In addition, it represents the waterway with
the Gulf of Aden from the Indian Ocean to the East of the Mediterranean and vice
versa.
Because the Red Sea environment is one of the most world's rich marine with
coral reefs that have got environmental, touristic importance and other aquatic
life forms, as it includes biologically unique variety as more than 1,200 of
different species and fishes, it also includes about 330 genera of hard and flaccid
coral including certain types of endangered animals such as the green turtle and
dugong.
Therefore, it is considered a very significant economic value to be preserved in
addition to combating pollution to achieve the principle of sustainable
development for all generations.
For this, EEAA collaborates with Institute of Oceanography and Fisheries to
implement a program to monitor the water quality of the Red Sea and Gulfs of
Suez and Aqaba since 1998 for the purpose of:
1. Determine the aesthetic value, protection and development of the coastal
areas of the Red Sea On one hand; and increase the national income on the
other hand.
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2. Create a database for real environmental situation of the coastal region from
the Red Sea based on the efficiency and quality system, and can be used in
the environmental management of these areas.
According to the program there are four trips done during the year periodically
(March – May – July – September) to monitor the water quality of coasts of the
Red Sea and Gulf of Suez and Aqaba seasonally for 22 monitoring stations
covering the activities of all population and development divided as 8 stations on
the Red Sea coast and 8 stations on the Gulf of Suez and 6 stations on the Gulf of
Aqaba, as shown in Table (6-2) and the maps no. (6-2 & 6-3) which describe the
names and locations of these stations.
Table (6-2) Names and Symbols of monitoring stations of the coasts of the Red Sea
and Gulfs of Suez and Aqaba.
Suez Gulf

Symbol

Red Sea

Symbol

Aqaba Gulf

Symbol

Suez ( south of Suez
Canal )

SU1

Hurghada "in front of
Sheraton Hurghada"

RE4

Sharm El Sheik (Ras
Mohamed National Park)

AQ1

Suez ( in front of NIOF )

SU2

Safaga ( Ras Abu Soma )

RE7

Sharm El Sheik Port

The area of the fishing
port ( Ataqa )

SU3

Safaga ( In front of the
Phosphate Port )

RE8

Naama Bay

Ain Sukhna Port

SU5-a

El Hamrawein ( North
Port )

RE10

Dahab

Ain Sukhna

SU5

Quseir ( In front of
phosphate mining area )

RE11

Nuweiba Port

Ras Gharib ( South of the
city (oil fields) )

SU7

Quseir ( In front of the
phosphate Port )

RE12

Taba

Ras Shukeir ( in front of
the Port )

SU9

Marsa Alam ( In front of
the Port outside the
intertidal zone )

RE14

El Tur ( The public Beach
of the city outside the
intertidal zone )

SU13

Bir Shalatin ( In front of
the fishing port )

RE15
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AQ2

AQ3

AQ5

AQ8

AQ11

Map (6-2) locations of water quality monitoring stations in the Red Sea
Source: EEAA- Central Department for water Quality- National program for
Coastal water monitoring

Map (6-3) locations of water quality monitoring stations in gulfs of Suez &
Aqaba
Source: EEAA- Central Department for water Quality- National program
for Coastal water monitoring
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The monitoring results of water quality showed for the Red Sea and the Gulfs of
Suez and Aqaba in 2012 as follows:1. Physical Measurements:
a. Transparency reached to the entire water column for different areas of the
coastal zone of Red Sea and gulfs of Suez and Aqaba with exception of
northern zone from Suez gulf and Ras Gharib.
b. Average concentration of pH was in Suez Gulf (8.18), Aqaba Gulf (8.21)
and Red Sea (8.20) where the recorded values were generally stable and
steady in most stations and the differences between them are limited.
c. Temperatures ranged between (19.3 - 28.92 C) in Suez Gulf, (22.29 - 28.8
C) in Aqaba Gulf and (24.5 - 30.06 C) in the Red sea.
d. Changes in temperatures indicate that there is no thermal stratification due
to depth Shallowness on the coastal line of the study area, where large
changes in temperature related to seasonal conditions completely, while
minor changes linked to other factors such as waves movement and
hydrodynamic conditions in addition to the time of samples collections.
e. Recorded salinity average values in Suez Gulf (41.3 g/l), in Aqaba Gulf
(39.74 g/l) and in the Red Sea (40.02 g/l) with slight increase in Northern
part of Suez Gulf comparing to other areas of Gulf and with significant
increase in Bir Shallaten station overlooking the Red Sea coast where the
salinity value reached (43 g/l) as shown in figure (6.15).
The minor changes in salinity values coincide principally with the limited
impact of freshwater sources in different study areas, therefore the
distribution of salinity is mainly based on the movement of water for each
of these areas.
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Average concentration of Salinity in The Red Sea and Gulfs of Suez & Aqaba 2012
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Figure (6-15) average concentration of salinity in the Red Sea and Gulfs of Suez and Aqaba
Source: EEAA, National Institute of oceanography

f. The average concentration of dissolved oxygen (DO) ranged between (6.33
– 9 mg/L) in Suez Gulf, (6.2 – 8.63 mg/L) in Aqaba Gulf and (5.49 - 8.83
mg/L) in the Red Sea where all values were higher than the allowable
minimum limit (4 mg/l). Generally, water is with high content of dissolved
oxygen and good at ventilation and (DO) hasn’t reached yet to vanishing
in all the different areas of study during 2012 as shown in the following
figure (6-16).

Figure (6-16) average concentration of Dissolved Oxygen in the Red Sea and Gulfs of Suez and
Aqaba 2012
Source: EEAA, National Institute of oceanography
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2. Chemical Measurements:
a. Chlorophyll-A:
The average concentration of chlorophyll-A in Suez Gulf ranged between
(1.41 – 2.55 micrograms/L), the highest average concentration of
chlorophyll-A recorded in northern part stations of Gulf (near urban and
industrial areas of Suez city) than southern part of it, where average
concentration in northern part stations ranged between (2.27 – 5.06 µg/l)
while in southern part stations (0.57 – 1.75 µg/l).
By reviewing the annual average concentration of Chlorophyll-A in Suez
Gulf, it is noticed the relative increase for its content in station (Su2) of
northern part by annual average (4.81 µg/l), Ataka station (Su3) by annual
average (4.48 µg/l) and Ras Gharib station (Su7) by annual average (1.91
µg/l). This is due to the presence of sources rich of nutrient from the
activities of the port and maritime transport and various drains.
There is clear reduction of Chlorophyll-A concentration in all Red Sea and
Aqaba Gulf stations (less than 1 µg/l) where the average concentration
ranged between (0.02-0.95 µg/l) for Aqaba Gulf and (0.09 - 0.82 µg/l) for
Red Sea as shown in figure (6-17).

Figure (6-17) Average concentration of Chlorophyll-a in the Red Sea and Suez and Aqaba Gulfs
2012
Source: EEAA, National Institute of oceanography

111

b. Suspended matter:
The average concentration of Suspended matter ranged in Suez Gulf water
between (25.45 - 40 mg/l), Aqaba Gulf water (19.82 – 22.24 mg/l) and The
Red Sea water (20.03 - 27.94 mg/l) where the values were high as usual in
stations of the northern part of Suez Gulf (Su1 – Su2 – Su3), While low
values generally observed in the rest of the other locations and the figure (618) shows the average concentration of suspended matter in 2012.

Figure (6-18) average concentration of Suspended matter in the Red Sea and Suez and Aqaba
Gulfs 2012
Source: EEAA, National Institute of oceanography

c. Ammonia NH4-N:
The average concentration of ammonia in Suez Gulf ranged between (0.02 0.22 mg/L), the highest concentration was in northern region stations of the
Gulf where the station (Su2) recorded highest average concentration among
other locations of Suez Gulf (0.22 mg/l). As ammonia levels came generally
low in the Red Sea and Aqaba Gulfs where the average concentration ranged
in both of them between (0.005 - 0.079 mg/l) & (0.03 - 0.018 mg/l)
respectively as shown in figure (6-19).
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Figure (6-19) average concentration of Ammonia in the Red Sea and Suez and Aqaba Gulfs 2012
Source: EEAA, National Institute of oceanography

By comparing the average concentration of ammonia in 2012 with the last two
years, we found a slight increase in concentration in most stations while there
was a remarkable increase in (Su1) station (south of Suez Canal) and (Su3)
station (the area of Fishing port in Ataka) as shown in figure (6-20).

Figure (6-20) comparison between average concentration of Ammonia in the Red Sea and Suez and
Aqaba Gulfs during 2010 to 2012
Source: EEAA, National Institute of oceanography
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d. Nitrite (NO2-N):
Nitrite doesn’t exist in measurable quantities in various sites along the Red
Sea coast and Gulfs of Suez and Aqaba except for the northern region of
Suez Gulf where the average concentration ranged between (0.008 - 0.025
mg/l), (0.001-0.003 mg/l) and (0.001-0.006 mg/l) for the Gulfs of Suez And
Aqaba and the Red Sea respectively.
e. Nitrates (NO3-N):
The concentration of nitrates was low in most stations, where the average
concentration ranged between (0.033 - 0.085 mg/l), (0.008 - 0.022 mg/l) and
(0.013 - 0.043 mg/l) for the Gulfs of Suez and Aqaba and the Red Sea
respectively.
The northern part of Suez Gulf recorded higher average concentration of
nitrates than the southern part of it where the average concentration was
(0.23 mg/l) in (Su2) station as shown in figure (6-21).

Figure (6-21) average concentration of Nitrates in the Red Sea and Suez and Aqaba Gulfs 2012
Source: EEAA, National Institute of oceanography

By comparing the results in 2012 with the results of the last two years, we
found decrease in nitrates concentration clearly in most monitoring stations
except for a slight increase in stations (Re12 & Re11) of the Red Sea as
shown in figure (6-22).
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Figure (6-22) comparison between average concentration of Nitrates in the Red Sea and Suez and
Aqaba Gulfs during 2010 to 2012
Source: EEAA, National Institute of oceanography

f. Dissolved Inorganic Nitrogen (DIN):
The levels of dissolved nitrogen in organic compounds were very low in the
coastal water of the Red Sea and Gulfs of Suez and Aqaba in all regions
except for the northern part of the Suez Gulf and Ras Gharib station (Su7)
where the average concentration in Suez Gulf ranged between (0.016 - 0.47
mg/l), in Aqaba Gulf between (0.023 - 0.033 mg/l) and in the Red Sea
between (0.015 -0.081 mg/l).
It is clear from monitoring results in 2012 that both of the Red Sea coast and
Gulfs of Suez and Aqaba are areas of small to medium of eutrophication
(oligotrophic to mesotrophic) while the northern part of Suez Gulf and Ras
Gharib station (Su7) is classified as an area of high abundance of
eutrophication (Eutrophic).
g. Total Nitrogen (TN):
Average concentration of total nitrogen ranged between (0.49 – 0.924 mg/l)
for Suez Gulf, (0.097 – 0.597 mg/l) for Aqaba Gulf and (0.102 – 0.308 mg/l)
for the Red Sea showing a lower concentration in most monitoring stations
compared to station (Su2) in the northern part of Suez Gulf and Taba station.
(Aq11) recorded relative higher concentrations as shown in figure (6-23).
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Figure (6-23) average concentration of Total Nitrogen in the Red Sea and Suez and Aqaba Gulfs
2012
Source: EEAA, National Institute of oceanography

h. Active phosphate (PO5-P):
The average concentration of Active phosphate ranged between (0.002 0.006 mg/l) for Suez Gulf, (0.001 - 0.003 mg/l) for Aqaba Gulf and (0.001 0.004 mg/l) for the Red Sea pointing out the presence of low values in most
monitoring stations in the Red Sea and Gulfs of Suez and Aqaba except for
Al-Tur station in Suez Gulf (Su13) which recorded relatively high values
during May.
i. Total Phosphorous (TP):
Average concentration values of total phosphorous ranged between (0.025 0.055 mg/l) for Suez Gulf, (0.015 - 0.035 mg/l) for Aqaba Gulf, and (0.018
- 0.043 mg/l) for the Red Sea.
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j. Active silicate SiO4:
Average concentration of silicate for Suez Gulf ranged between (0.06 - 0.08
mg/l), (0.04 - 0.096 mg/l) for Aqaba Gulf, and (0.032 - 0.09 mg/l) for the
Red Sea, and recorded a relatively high increase in Ras Ghareb station (Su7)
in Suez Gulf (0.134 mg/l) and in safaga station (Re8) in the Red Sea (0.121
mg/l).
3. Bacteriological Measurements
Bacteriological Measurements for water were executed for (24) monitoring
stations by (10) stations in Suez Gulf, (8) stations in Red Sea and (6) stations
in Aqaba Gulf and compared to the Egyptian and European standards which
specifies the number of total coliform (500 microb/100 ml), and for each of
E.Coli and streptococci (100 microb/100 ml).
Generally, the measurements during monitoring trips over 2012 showed the
following:
a. The Suez Gulf:
Bacterial contamination levels on the beaches of Suez Gulf recorded
remarkable increase in three stations of ten monitoring stations (Su1, Su1b,
Su7) where the numbers of mentioned bacteria exceeded the allowable EU
limit.
 ''Su1'' station (Port Tawfiq beach - Suez) recorded numbers of bacteria
exceeding the allowable limit in summer season which affected by the
fishing port near it, as well as the activity of beach-goers in the summer.
 "Su1b" station (Suez – EL-Kabanon beach) recorded numbers of bacteria
exceeding the allowable limit because it is affected by EL-Kabanon drain
(which holds waste of the slaughters).
 "Su7" station (Ras Gharib- the city) always recorded very high bacterial
numbers during the year which is always associated with pollution caused
by pouring untreated sewage for the city of Ras Gharib directly in
seawater.
General Remarks
 In Ras Gharib city (Su7), Numbers of Bacteria relatively decreased but still
higher than the permissible limit along the year 2012 due to little untreated
sanitary waste quantities pouring directly on sea water because of starting
in preparing a sanitation network and station in the city.
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 In, (Su 1b) Station in suez (EL-Kabanon beach), Numbers of Bacteria
decreased but still higher than the permissible limit in March only due to
the transfer of slaughter house, which was pouring its waste in this area. In
addition to the transformation of sanitary drains which were pouring in ElKabanon drain to sanitation stations.
b. The Aqaba Gulf
The monitoring results did not record any bacterial contamination levels on
the Egyptian beaches of Aqaba Gulf as they were in previous years, due to
the decline in numbers of tourists, visitors and tourist and beach activities.
In addition to the presence of a number of natural protectorates on the
Egyptian shores of Aqaba Gulf, and establishment of Private pavement
particularly in "Aq2" station (Sharm El Sheikh - Marina Sharm) which is
equipped with a suction system for human waste of tourist boats thrown in
the sea, and generally the Egyptian coast of Aqaba Gulf is considered clean
and uncontaminated from the Bacteriological point of view throughout the
year 2012.
c. The Red Sea
In general the pollution levels of bacteria on the Red Sea shores came
acceptable and within the allowable limits in most times of the year, while
only two stations (Re11, Re15) among the monitoring stations recorded
bacteria count exceeding the Egyptian and European Allowed limits:
 "Re11" station (Al-Qusayr – movenpick resort) recorded bacterial count
slightly exceeding the allowable limit of the total coliform bacteria (100
ml / 150 cell) in month of May, affected by some touristic activities.
 "Re15" station (Bir Shalatin) recorded bacterial count slightly exceeding
the allowable limit of streptococci bacteria and E.Coli bacteria in
months of March and May, affected by fishing activity as it is a random
and primitive fishing port with a large number of primitive fishing boats.
The figures (6-24), (6-25) and (6-26) show the comparison between the
average values of the bacterial count during the year 2012 for the total
coliform bacteria, the streptococci bacteria and E.Coli bacteria respectively,
in the Red Sea and Gulfs of Suez and Aqaba.
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Figure (6-24) comparison between count for total coliform bacteria in the Red Sea and Suez &
Aqaba Gulfs during 2012
Source: EEAA, National Institute of oceanography

Figure (6-25) comparison between count for E.Coli bacteria in the Red Sea and Suez & Aqaba
Gulfs during 2012
Source: EEAA, National Institute of oceanography
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Figure (6-26) comparison between count for Faecal Streptococci bacteria in the Red Sea and
Suez & Aqaba Gulfs during 2012
Source: EEAA, National Institute of oceanography

By comparing The results of bacterial count in 2012 with results of the previous years,
it was found that there is a decrease in bacterial count in all monitoring stations located
on the coast of the Red Sea and Gulfs of Suez and Aqaba except for some stations which
recorded a slight increase higher than the allowable limit especially those located in the
northern part of Suez Gulf and Ras Gharib station which located in the southern part.
The decline in results is attributed to the following reason:
 Transfer of slaughter house discharging its residues in this region, as well as
converting sanitary outlets which was discharging in Kabanon drain to
sewage plants.
 Decreasing of untreated sewage quantities of Ras Gharib city which flowing
directly into the sea.
 Regulate and prevent fishing within three months each year as well as the
area cleanness due to presence of a modern desalination plant adjacent to
primitive marine fishing port.
 Significant decline in numbers of tourists, visitors and tourist and beach
activities especially in all the shores of villages and tourist resorts.
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Figure (6-27) comparison between count for Total Coliform bacteria in the Red Sea and Suez
& Aqaba Gulfs from 2008 to 2012
Source: EEAA, National Institute of oceanography

Figure (6-28) comparison between count for E.Coli bacteria in the Red Sea and Suez &
Aqaba Gulfs from 2008 to 2012
Source: EEAA, National Institute of oceanography

The different environmental conditions have been compared in different study
regions in period (1998 - 2012) especially food abundance variables
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(Eutrophication) Based on the average annual values and to assess the distinctive
features, whether there were variables trends control in water quality. It was clear
from these comparisons the following:

A. The Northern part of Suez Gulf (Su1 – Su3):
 Significant increase in nitrate, nitrite and ammonia. The increase in
dissolved inorganic nitrogen synchronized with decrease in total nitrogen
(reflecting a significant decrease in organic nitrogen) compared to
previous year.
 Slight increase in concentration of Chlorophyll-A than previous year,
with an increase in its concentration in 2010 and 2011 compared to
previous years.
 Significant increase in reactive and total phosphorus concentration with
a significant decrease in concentration of silicates compared to previous
year.
 In general there is a relative increase in human impacts on coastal water
in stations of this part (Su1 – Su3).

B. The Southern part of Suez Gulf (Su5 – Su13):
 Relative decrease in ammonia synchronized with a decrease in
dissolved inorganic nitrogen compared to previous year.
 Relatively decrease in concentration reactive and total phosphorus
concentration with increasing in concentration of silicates compared to
previous year.
 There is a relative increase in human impacts Ras Ghareb station (Su7)
compared with other stations in this part.
C. Aqaba Gulf:
 Significant increase in ammonia concentration (the highest value
recorded in the period from 1998 to 2010).
 Steady decrease in other forms of nitrogen, reflecting a slight increase
in human activity and impact, while it is still intact with poor food
availability (oligotrophic(
 Significant increasing in concentration of Chlorophyll-a compared to
previous year
 Significant increasing in concentration of silicate compared to previous
year.
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D. The Red Sea:
 Significant increase in Chlorophyll-A concentration and total suspended
matter compared to previous year.
 Significant increase in concentration of ammonia and nitrates
synchronized in decrease in total nitrogen concentration reflecting
relative increase in human activity on study region during this year.
 Significant increase in concentration of silicate compared to previous
year.
In general, from the coastal region study for each of Suez and Aqaba Gulfs and
the Red Sea, it became clear that there is no significant change in levels of salinity
in all of these areas, and therefore there is no a strong relationship between the
levels of salinity and levels of various nutrients sites from the study and during
different study periods.
By comparing the levels of Chlorophyll-A as well as the levels of dissolved
inorganic nitrogen (DIN) and dissolved inorganic phosphorous (DIP) levels
which obtained during current study for coastal water in Suez and Aqaba gulfs
and the Red Sea with those from other regions, it has been found that the current
levels of each of these variables and all of these areas are located in the levels of
reference zones far from human influence and much lower than the high levels of
different regions which indicates that the environmental situation of coastal areas
for Suez and Aqaba Gulfs and the Red Sea is still good and far from food
availability (Eutrophication) due to the lack of human activity impact.
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Part Three
Biodiversity
Afforestation, landscapes & Green belt
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Chapter Seven
Biodiversity
7-1 Introduction
Biodiversity comprises much of the renewable natural capital on which
livelihoods and development are grounded. All Policies relating to issues
such as land degradation and desertification, trade, transport, development,
climate change, security, health care and education have impacts on
biodiversity. Despite the critical need for more effective conservation and
sustainable use, the trends from available indicators suggest that the state of
biodiversity is declining, the pressures upon it are increasing, and the benefits
derived by humans from biodiversity are diminishing. The losses are due to
a range of pressures driven by a range of socio-economic drivers. Climate
change will act synergistically with other threats with serious consequences
for biodiversity. Despite the many efforts taken around the world to conserve
biodiversity and use it sustainably, responses so far have not been adequate
to address the scale of biodiversity loss or reduce the pressures.
As Egypt is Party in the Convention on Biological Diversity (CBD) and other
biodiversity related agreements, Egypt is committed to conserve and
sustainably use biological diversity for the benefit of present and future
generations by addressing the main drivers of biodiversity loss. Environment
and conservation of natural resource of fauna and flora species. Most
important of these laws are: Law No. 102 /1983 for the establishment and
management of natural protectorates and law No. 4 /1994 on Environment
Protection, amended by Law No. 9 / 2009, that prohibits hunting of wildlife
and controls their exploitation. These laws stipulate the preparation of annual
State of the Environment Reports (SOE) to be presented to the President of
the Republic and the Cabinet, a copy of which to be delivered to the People's
Assembly. The first SOE report was issued in 2004 and annual reports were
subsequently issued.

7-2 pressures and major threats to biodiversity
The principal pressures on biodiversity were identified as habitat loss and
degradation, overexploitation and unsustainable use, climate change,
pollution and the spread of invasive alien species. These pressures are
increasing continuously and are themselves driven by a range of socioeconomic drivers, mainly the increased human population and associated
increases in global consumption of natural resources and energy. The direct
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drivers of biodiversity loss act together creating multiple pressures on
biodiversity and ecosystems. Efforts to reduce direct pressures are challenged
by the deep-rooted underlying causes or indirect drivers that determine the
demand for natural resources and are much more difficult to control.
7-2-1 Habitat Loss and Degradation:
Worldwide, loss and associated fragmentation of natural habitat is regarded
as the foremost cause of loss of biodiversity. Habitat loss and degradation is
driven by a range of factors of which land-use change and development
pressures is a serious concern in all ecosystems across Egypt. Direct habitat
loss is a major threat to terrestrial and marine and coastal ecosystems; and
freshwater ecosystems are particularly severely affected by fragmentation.
7-2-1-1 Threats to Wetlands:
Egypt has 6 major inland wetland areas: the Bitter Lakes, Wadi El Natrun,
Lake Qarun, Wadi El Rayan Lakes, Nile River and Lake Nasser. In addition,
there are many smaller wetlands scattered in the Nile delta and valley, and in
oases in the Western Desert. There are also 6 major coastal lakes on the
Mediterranean coast: 4 are situated along the Nile delta coast (Northern Delta
lakes: Manzala, Burullus, Edku and Mariout) and 2 to the east of the Suez
Canal (Malahet Port Fouad or Port- Fouad and Bardawil). All of them, with
the exception of Lake Mariout, are directly connected to the sea. The Red
Sea coastal habitats and wetlands include mudflats, reefs, mangroves and
marine islands.
Most Egyptian Northern coastal lakes have been degraded drastically during
the past 50 years and became a conservation priority in the National
Biodiversity Strategy and Action Plan (NBSAP). Main threat facing these
lakes and their vulnerability to climate change according to the information
provided is habitat loss and degradation driven by significant reduction in
area, coastal erosion, water pollution from agriculture and industry, over
fishing, the use of illegal fishing methods, illegal harvesting of fish fry,
spreading of aquatic plants and the blockage of their connections with the
sea.
However, Nile River and Lake Nasser, water quality monitoring results
conducted by Environmental Monitoring Centre affiliated to Ministry of
Health and Central Laboratory affiliated to Egyptian Environmental Affairs
Agency proved that fresh water quality is within the international permissible
level (State of the Environment Report 2007).
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7-2-1-2. Threats to coastal and marine ecosystems:
Egypt is bounded from the north by the Mediterranean Sea with about 1000
Km and from the east by the Red Sea with about 2000 Km. Direct habitat
loss is a major threat to coastal and marine ecosystems as a result of:

a. Unplanned rapid economic development for some areas such as urban
development along the northern coast and the coast of the Suez Canal.
b. Unsustainable use of marine resources; deterioration of fish stocks
breeding and nursery sites in many areas, especially in the
Mediterranean Sea; the deterioration of fish stocks in the Red Sea is
lower than in the Mediterranean Sea due to declaration of some
protected areas along coasts and islands of the Red Sea.
c. Commercial ships crossing the Suez Canal and oil leakage from some
oil fields in the Red Sea.
d. Sanitation discharge in the Mediterranean Sea and some of its coastal
lakes are of the most important sources of coastal pollution in Egypt.
e. Social pressures on the government to meet needs of the growing
population (unemployment, introduction of new patterns of
development, competition for make use of available resources, lack of
public awareness with the importance of inherited culture associated
with unorganized development plans and threat of investments due to
beaches' erosion ).
f. Coastal development, intensive tourism, and land reclamation for
agriculture is also increasing pressures on key wildlife habitats in the
Mediterranean. For example, the vast geographical extension of what
was previously suitable habitat for Egyptian Tortoise (Testudo
kleinmanni) in the North Coast have become unsuitable for this
species, and it is obvious that no animals could survive any longer in
these areas. Perhaps the most serious threat to T. kleinmanni is the
complete (and possibly irreversible) destruction of habitat caused by
agricultural activities. Local and regional problems related to
pollution, specifically effluents from domestic and industrial sources,
oil transportation and refineries, and agricultural runoff, have also an
impact on wildlife.
7.2.1.3 Threats to desert habitats:
Desert habitats cover over 90% of Egypt’s territory. From the terrestrial point
of view, outside the Nile Valley Egypt is one of the most hyper-arid countries
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in the world, with large areas of completely barren desert where no rain has
fallen for decades. There is slightly more rainfall in the north close to the
Mediterranean coast, in the mountains of Sinai, and in the extreme southeast
where fog deposition in Elba mountain produces the only Egyptian example
of an officially (WWF) endangered habitat – a Red Sea Fog Woodland.
The main threats to desert biodiversity are habitat loss and land degradation.
The cause of land degradation in the northern coast of Egypt is due to
overgrazing, where the grasslands are converted to seasonal agriculture.
Other causes are air and water erosion in addition to inappropriate techniques
of land management, limited and ineffective popular participation. As well
as the establishment of several developmental projects that had a deep impact
on biodiversity.
Other threats include overharvesting of plants especially medicinal plants,
hunting wild animals outside protected areas, logging in the Eastern and
Western Desert for fire, increased urban development and safari tourism in
unpopulated areas; in addition to landmines left after World War II in ElAlamein (nearly 17.5 million mines occupying more than quarter million
feddan suitable for agriculture) and climate change that led to more droughts,
increased temperatures and decreased rainfall rates.
7.2.1.4 Threats to mountain habitats:
Mountains and valleys are characteristic of the landscape mainly in the
Eastern Desert and Sinai. Mountain habitats of South Sinai and the Eastern
Desert, particularly Elba mountain, support unique faunal and floral
biodiversity. Biodiversity loss in mountain areas results from human
activities such as hunting, logging, trafficking in species, urban development,
invasive alien species, climate change, and natural disasters (mainly
flooding).
7.2.1.5 Threats to agricultural biodiversity (SOE 2010):
The main threats to the agricultural biodiversity in Egypt are as follows:
a. Urbanization expansion on agricultural land in spite of the strict
legislation facing destruction of agricultural lands.
b. Absence of suitable successive agricultural cycles in addition to
cultivation of specific crops that have a high economic values.
c. Use of surface flooding irrigation methods, which led to land
degradation, reduction of soil fertility and increase soil salinity.
d. Groundwater contamination with pesticides and chemicals leading to
unhealthy production of food contaminated with traces of these
pesticides.
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e. Excessive use of chemical fertilizers and pesticides, which led to the
disappearance of most of the wildlife (pollinators, kite, owl, fox,
mongoose and wild cat).
f. Invasive species, especially palm weevil, grasses and various
agricultural pests, which cause significant economic losses.
g. Increased migration from countryside areas to cities with increasing
burden on resources.
h. Neglecting the local breeds and varieties as a result of the introduction
of high yielding crops and animal breeds so that some became badly
degraded or so rare with others disappear.

7.2.2. Invasive Alien Species:
Invasive alien species continue to be a major threat to all types of ecosystems
and species. There are no signs of a significant reduction of this pressure on
biodiversity, and some there are indications that it is increasing. A famous
example is the detrimental effect of the introduction of the water hyacinth
(Eichhornia crassipes) in the River Nile and irrigation networks in the
drainage canals throughout the country. Another example is the introduction
of the water fern Azolla filiculoides to be used as a biological fertilizer in rice
fields but it inadvertently has escaped into water courses where it seems to
be wiping out a number of other native hydrophytes (e.g. Lemna spp. and
Spirodela spp.). Similarly, the exotic freshwater crayfish (Procambarus
clarkii) introduced in aquaculture basins found its way into major water
channels where it became a serious pest to commercial fish and to
biodiversity in general. The recent non-intentional introduction of red palm
weevil and avian flu are other good examples of invasive species; their
estimated damage may cost the country over one billion Egyptian Pounds
(LE).
Several attempts have been made to record different taxonomic groups of
invasive alien species in Egypt. However, most of these did not apply or
acknowledge the appropriate international criteria used to evaluate invasive
species status. Currently, available information about invasive alien species
in Egypt is still insufficient and exerted efforts are still limited in spite of the
fact that invasive species represent real threats to the Egyptian ecosystems,
economy and human health.
.
Changes in the extent of invasive alien species recorded in the Egyptian
environment in the period from 2004 – 2010 is shown in Table (7-1).
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Table (7-1) Changes in the extent of invasive alien species recorded in the
Egyptian environment, 2004 – 2010.

Year
Number
of
invasive
species
recorded

2004/2005

2006

2007

2008

2009

2010

49

55

145

170

169

211

In 2010, the number of invasive species increased to 211 species. The
recorded species included aquatic plants (44), terrestrial plants (40),
crustaceans (16), insects (26), spider (1), fish (29), mammals (3), birds (5),
reptile (1), amphibian (1), viruses (17), fungi (8), bacteria (6), nematodes (5),
mollusks (5), echinodermates (1), coelenterate (1) and polychaetes (2) (Fig.
7-1).
It is important to note the upward trend in the numbers of alien species
arriving in Egypt and the uncertainty of their number. More expert studies
are needed to ascertain the accuracy of recorded invasive species over years
and additional studies are required to record the changes in the extent (land
area or coastline) of widely established invasive species in freshwater, marine
and terrestrial environments. Such information is important for setting
eradication priorities, decision making and formulating and implementing
credible invasive species programs and action plans.

Fig. (7-1) Alien invasive species recorded in Egypt

Table (7-2) invasive alien species recorded in Egypt, included in the
world list of the worst alien invasive species

1
2
3

Eichorniacrassipes
Caulerpataxifolia
Imperata cylindrical

Water hyacinth
Caulerpa , killer alga
Cogon grass
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4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

Arundodonax
Mimosa Pigra
Prosopisglandulsa
Lantana camara
Leucaenaleucocephala
Carcinusmaenas
Trogodermagranarium
Bemisiatabaci
Cyprinuscaprio
Latesniloticus
Gambusiaaffinis
Oreochromismossambicus
Micropterussalmoides
Musmusculus
Rattusrattus
Bufomarinus
Banana bunchy top virus
Rinderpest virus

Gaint reed
Black mimosa
Honey mesquite
Lantana
Horse tamarind – leucaena
Green crab
Khapra beetle
Sweet potato whitefly
Common crop
Nile perch
Western mosquito fish
Mozambique tilapia
Large mouth bass
House mouse
Black rat – ship rat
Cane toad
Bunchy top virus
Rinderpest virus

Among the invasive alien species recorded in Egypt, 21 species were
included in the world list of the worst 100 alien invasive species (Black List)
developed by The World Program of Invasive Species (2010). This indicator
reflects the extent and spread of invasive species and measures taken to limit
their spread. Table (7-2) shows the recorded invasive species in the Egyptian
environment and included in the worst global list.
As Egypt becomes warmer under the influence of global climate changes, it
seems likely that its ecosystems will become increasingly prone to invasions
by more alien species. Extreme climate events such as floods increased the
problem, allowing invasive alien species to move into new areas.
7.2.3. Climate change:
Climate change has an impact on biodiversity, and is projected to become a
progressively more significant threat in the coming decades, especially
terrestrial ecosystems with limited carrying capacity and sensitive
ecosystems such as desert ecosystems and coral reefs, respectively. Already,
changes to the timing of flowering and migration patterns as well as to the
population density and distribution of species have been observed worldwide
(Rosenzweig et al. 2007). There is widespread evidence that climate change
will also act synergistically with other threats, such as the spread of diseases
and invasive alien species.
Studies had shown that Egypt’s climate had changed greatly over the last
10000 years (Bubenger et al. 2008), as it turned gradually from wet climate
(rainfall was more than 300 mm/year) to arid climate (less than 50 mm/year)
which is prevailing till now. Human relationship with his surrounding
environment was intimate where many animals like giraffes and elephants
were living at that time, and then disappeared later on due to the arid climate.
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Seasonal temperature distribution in Egypt in the year 2005 and the projected
years 2025, 2075 and 2100 has been studied (Hegazy et al., 2008; Fig. 2). It
is anticipated that there will be increased air temperature throughout the four
seasons in the coming 100 years, from the southern towards the northern parts
of Egypt. This change will require the management of the local agro
ecosystems in order to adapt planting or sowing practices for the projected
climate change scenarios.

Winter

Spring

Summer

2005

2025

2050
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Autumn

2075

2100

“Business-as usual scenario”
Range of projected annual changes: 2025 = 0.5 – 1.0; 2050 = 1.5 – 2.0;
2075 = 2.0 – 3.0; 2100 = 2.5 – 4.5 oC
Map (7-1) Seasonal temperature distribution in Egypt in the year 2005 and the projected for
years
2025, 2075 and 2100 (after Hegazy et al. 2008)

The study predicted a contraction in arable land area and shift in cultivation
time. Crop production systems will be under increasing pressure to meet
growing national demand in the future. There is also some empirical
evidence that higher atmospheric levels of carbon dioxide (CO2) could result
in lower protein levels of some grain crops.
The influence of the increased air temperature on the spatial and temporal
distribution of four of the major economic crops in Egypt was also studied
(Hegazy et al., 2008) (Fig. 3). The study concentrated on cotton (Gossypium
barbadense L., cv. Giza 89), wheat (Triticum aestivum L., cv. Gemiza 9),
rice (Oryza stiva L., cv. Sakha 101) and maize (Zea mays L., cv. Hybrid 10).
Optimum air temperature allowing maximum growth for each of the study
crop cultivars and the current and projected air temperature patterns in the
future years were used for projection of the seasonal and crop distribution
maps in the years 2005, 2025, 2050, 2075 and 2100.
Results showed that sowing dates of a target crop may be managed in order
to allow maximum predicted planting area in the same region. The current
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maximum area suitable for planting cotton and wheat will be greatly affected
by the projected increase in air temperature.

2005

2075

2025

2050

2100

Fig. (7- 3) Projected temporal and spatial distribution of Wheat cultivar Gimeza 9 during the years
2005, 2025, 2050, 2075 and 2100.

Climate change phenomenon has also been documented in St. Catherine
Mountains by monitoring its impact on the disappearance of living organisms
on peaks of St. Catherine due to temperatures’ increase. Studies proved that
annual change in temperatures, expedite Sinai baton blue (Pseudophilotes
siniacus), the smallest butterfly in the world, to danger of extinction because
the rate of Sinai Thyme flowering decreased about 40% or more during
drought years. Sinai baton blue larva feeds on buds while adult butterflies
feed on the flower nectar of Sinai Thyme (Thymus decussates). If the
temperature continues to increase, Sinai Thyme will continue to decrease.
This will expose Sinai baton blue to danger of extinction within very limited
period, especially if exposed to additional human threats such as over grazing
and collection of Sinai Thyme for medical purposes.
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7.2-4. Overexploitation and unsustainable use:
In Egypt, overexploitation and destructive unregulated harvesting practices
of wild species to meet consuming demand is considered a real threat to
biodiversity. One of the most threatened groups are medicinal plants,
mammals to have meat and recreational hunting, birds for food and the pet
trade, and amphibians for traditional medicine and food. Terrestrial, inland
water and coastal and marine ecosystems and their associated species are
widely used for commercial, semi-commercial purposes through both formal
and informal markets. While some of this natural resources is not well
managed and/or is at levels within the capacity of the resource for renewal,
but unfortunately this uses are mostly are unsustainable.
During the last 25 years about 40 % of desert ecosystems plant species
became extinct as result of overexploitation for food and medicine. As a
result of unregulated hunting activities during the last 60 years and drought,
Mountain Gazelle (Gazella gazella), Scimitar-Horned Oryx (Oryx dammah),
Addax (Addax nasomaculatus), Bubal Hartebeast (Alcelaphus buselaphus)
disappeared completely. Only Dorcas Gazelle (Gazelle dorcas dorcas) and
Rhim Gazelle (Gazelle leptoceros) remained and threatened with extinction.
Overfishing is also a problem in freshwater wetlands, although in many cases
adequate data are not available to quantify the extent of loss .but such
practices can ultimately lead to major shifts in community composition. Bycatch from fisheries can be a major threat to groups such as sharks and turtles.
7.2.5 Pollution:
Pollution from nutrients (nitrogen and phosphorous) and other sources is a
continuing and growing threat to biodiversity in terrestrial, inland water and
coastal ecosystems. Pollutants such as fertilizers and pesticides effluents
from agriculture, industry including mining and oil or gas extraction, sewage
plants, run-off from urban and suburban areas, and oil spills harm
biodiversity directly through mortality and reduced reproductive success, and
also indirectly through habitat degradation. Inland wetlands and coastal
marine habitats face a major threat from waterborne pollutants. Meanwhile,
atmospheric pollution in terrestrial systems, particularly the deposition of
eutrophication and acidifying compounds such as nitrogen and sulfur.

7-3. Current status and trends of Egypt’s biodiversity
The biodiversity of Egypt reflects its position, habitats and climate. Egypt is
the meeting point of biotic elements belonging to four bio-geographical
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regions: Sahara-Sindian which is represented in the vast deserts; IranTuranian which occupies a small area in the Sinai highlands; Mediterranean
which occupies a small area along the Mediterranean coast; and Afrotropical.
The country possesses a wide range of habitats (e.g. mangroves, coral reefs,
mountains, wades) and species (dugong), representing both tropical and
Mediterranean environments.
7.3.1 Status and Trends of Natural Habitats of Egypt:
The country possesses a wide range of habitats (e.g. mangroves, coral reefs,
mountains, wades) and species (dugong), representing both tropical and
Mediterranean environments. The natural habitats of Egypt can conveniently
be divided into; i) desert habitats, ii) wetland habitats, iii) coastal and marine
habitats, and iv) arable and urban landscapes.
Egypt’s first national assessment of the status of biodiversity at the ecosystem
level was carried out during 1996 - 1998 as part of assessing the completeness
of coverage and status of existing protected areas (PAs) network as the main
vehicle for biodiversity conservation. The objective was to systematically
identify geographical priority areas for the development of a network plan
for PAs in Egypt.
7.3.1.1. Wetland Ecosystems:
Wetlands and river ecosystems in Egypt are poorly protected and most
Egyptian wetlands and river systems have been degraded drastically during
the past 50 years as a result of multiple pressures including drainage for
conversion to other land uses, such as agriculture and settlements, abstraction
of water for irrigation, industrial and household use, the input of nutrients
and other pollutants, introduction of alien species. River systems are being
significantly affected by water withdrawals, leaving some small rivers nearly
or completely dry, reducing biodiversity. Although species diversity was
recorded for many inland water wetlands (Nile River, Lake Nasser and
Northern Delta lakes such as Lake Burullus and Lake Bardaweel), there is a
need for regular assessment and evaluation to identify priorities for
conservation.
A. Nile River and Lake Nasser:
Nile River (6650 km total length) runs 1530 km in Egypt. Nile River water
quality is good from Aswan to Cairo but this quality is less in Delta. Species
diversity recorded include: 87 aquatic weeds, 100 zooplankton and 80
phytoplankton (algae). At the beginning of the 20th century, a total of 82 fish
species was recorded. After establishing the high dam and establishment of
Lake Nasser only 58 species were recorded; today 22 species of these
(Tilapia spp) are widely spread and 36 species are less spread or rarely found.
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Also, 31 amphibian species and reptiles previously moitored in the river
including Nile crocodile, Nile tersah and Nile warel are now found only in
Lake Nasser. Presently mammals are not well represented in Nile River; 37
species were previously recorded and Nile rhino was observed only up to
year 1800. The mostly found mammals are small ones such as rats and bats.
Less spread mammals include nems, red fox, jungle cat and ibn awa who are
found mainly in Nile valley and Delta cultivated lands. For bird species, 122
species were recorded in Nile River and its islands. In Lake Nasser, more
than 200,000 birds were recorded which represent 140 species.
Many invasive species are also recorded in the Nile River; most important
are water hyacinth and freshwater crayfish. The water hyacinth covers some
487 km2 of the river and the networks of irrigation and drainage canals
throughout the country and 151 km2 of the lakes, causing 3.5 billion cubic
meters water loss annually from evaporation. It also prevents the sunlight
penetration causing changes in the ecosystem and species diversity.
Freshwater crayfish uncontrolled spreading led to deterioration of local
fisheries, crops and irrigation networks.
B. Lakes:
The Different taxonomic groups were recorded in Lake Burullus and Lake
Bardaweel ecosystems. A total of 887 species have been recorded in Lake
El-Burullus: 197 species of vascular plants (100 species of annual plants and
97 species of perennial plants), 11 species of aquatic reeds (Phragmites
australis), 276 species of phytoplankton (145 of diatoms, 50 species of blue
algae, 10 species related to other groups), 90 species of zooplankton, 33
species of benthic animals, 127 species of land invertebrates (screwworms,
molluscs, arthropods), 33 species of fish (but only 25 were recorded
recently), 23 species of reptiles, 112 species of birds, and 18 species of
mammals.
During 1970's, 33 species of fish were recorded in El-Burullus Lake but at
the beginning of this century 25 species were recorded (most of them fresh
water fish and migratory fish) while 8 species of marine fish disappeared.
This is a biological evidence of dominance of agricultural sewage to the lake
and lower saline. In spite of increasing primary productivity of the lake, the
quality of fish (mostly freshwater fish) value has decreased dramatically.
In El-Bradweel Lake, a total of 2111 species have been recorded (136 plant
species belonging to 109 genera and 42 subfamilies), 241 phytoplancton and
59 zooplankton species), 72 species of invertebrates including field worms,
crustacea (shrimps), molluscs and echinoderms, 55 spiders, 202 species of
insects, 45 fish species (bream and mullets), 23 species of reptiles, 241
species of birds (more than 50% of recorded species in Egypt) and 21 species
of mammals. A remarkable change was observed over the past 30 years,
'
namely the dominance of bream fish during 1980 s, then Mugilidae family in
1990s and now crustacea (shrimps) amounts to 50% of lake production.
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Biodiversity status of El-Bradweel Lake according to the red lists described
by IUCN includes 6 plant species threatened with extinction, 2 of them are
endangered, one is unidentified, and one is rare. In addition to that, 5 species
are considered to be limited in distribution. One of the most famous
threatened animal species in El-Bardawil Lake is the Egyptian tortoise (3
species), the wild Egyptian turtle in addition to corn crake which has
increased greatly in the last few years. Lake mammals like Greater Gerbeoa,
Fennec Fox (Vulpes zerda), wild cat, and sand cat are threatened species.
C. State and pressure indicators of threatened wetland habitats:
Change in lake areas, eutrophication, pollution with pesticides and heavy
metals, fish landing and fish species diversity are appropriate pressure and
state indicator as they reflect water quality in wetland areas and the adequacy
of law enforcement in regard to land use.
 Change in lake areas:
Change in the areas of the four Nile Delta lakes are shown in Figures 4-6..
As early as 1977, prior to the dramatic increase in private ﬁsh farming
enclosures, lake surface areas lost to land reclamation were already 60
percent in Mariout, 29 percent in Edku and 11 percent in Manzala lakes. By
1988, losses had risen to 30 percent in Manzala and 62 percent in Edku.
Today, Manzala’s surface area is a mere one third of its original expanse of
327,000 feddans and Lake Idku has been reduced to less than half its original
size. Similarly, Lake Burullus has lost an estimated 37 percent of its openwater area and 85 percent of its marsh area in the past 40 years, largely as a
result of ongoing drainage and land reclamation. The situation is
compounded by the fact that the water quality in what remains of these lakes
has been seriously compromised through the systematic discharge of waste
into them.
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Fig. (7-3) Changes in the areas of the four Nile Delta lakes, 1950 - 2008.

231

Ton

Faddan

Change in the areas of the four Nile Delta lakes

70000
Area (km2)

60000

Area (Feddans)

Faddan

50000

Percentage of 1889

40000
30000
20000
10000
0
Before
6000 years

1889

1920

1952

1965

1000%
900%
800%
700%
600%
500%
400%
300%
200%
100%
0%

%

Changes in Lake Mariout area

2001

Year

Km2

Fig. (7-4) Change in Lake Mariout area

120%

Changes in Lake Manzala area

100%

Area (km2)
Percentage of 1900’s

80%
60%

%

1800
1600
1400
1200
1000
800
600
400
200
0

40%
20%
0%
1900’s

1981

1988

2007*

2015 forecast

Year

Fig. (7-5) Change in Lake Manzala area
Assuit University wwww.aun.edu.eg/abstract_th.php?R_ID=4058

 Eutrophication:
The lakes are highly eutrophic as a result of the enhanced input of plant
nutrients mainly nitrogen (N) and phosphorus (P) due to agricultural runoff
and discharge of domestic wastewater. Lakes has become increasingly rich
in plant biomass, especially algae, resulting in the depletion of dissolved
oxygen and often causes increased species mortality, changes in species
assemblages and loss of aquatic flora and fauna diversity.
 Pollution:
The severity of pollution varies among various lakes and the main causes in
all cases are the discharge of untreated or partially treated industrial and
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household waste water (mainly sewage) and the dumping of agricultural
drainage loaded with fertilizer, pesticide and herbicide residues. Pesticides
and the relatively higher levels of heavy metals are severely damaging fish
habitats, species survival and water quality in wetland areas. According to
surveys of ﬁsh in the 1980s, over 60 percent of ﬁsh sampled in the four Delta
lakes contained DDT and benzene chloride. Numerous other investigations
in the four lakes had shown high levels of heavy metals, pesticides and PCBs
in ﬁsh.


Fish landing:

The four northern Delta lakes (Manzala, Burullus, Edku and Mariout) were
among the richest and most diverse ecosystems in Egypt until just 40 years
ago. They provided 35 percent of Egypt's fish catch during the 1970s. They
now account for just 17 percent of the catch. The dwindling catch is attributed
to pollution and improper resource management, among others. The relative
areas, in hectares (ha), and fish production, in metric tons (t), for the four
lakes are shown in Table (7-3) and the development of fish catch in Lake
Mariout from 1974 to 2006 is presented fig (7-5).
Table (7-3) Relative Areas and fish production for the four Delta lakes
wwww.aun.edu.eg/abstract_th.php?R_ID=4058

Lake
Landings (t)
Area (ha)
Production (t/ha)

Mariout
3,500
6,800
0.5

Edku
8,209
7,100
1.1

Burullus
59,200
48,000
1.2

Manzalah
59,600
80,500
0.7

The production on both Lake Mariout and Lake Manzalah who are adjacent
to large urban populations is on the order of half of the production on Lakes
Edku and Burullus which are adjacent to lower-density agricultural
communities and are consequently less affected by domestic and industrial
pollution and fishing pressure.
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Fig. (7-5) Development of fish catch in Lake Mariuot from 1974 to 2005
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 Fish diversity and density:
Fishes are appropriate indicators of trends in aquatic biodiversity because their
enormous variety reflects a wide range of environmental conditions. Fish also have
a major impact on the distribution and abundance of other organisms in waters they
inhabit.
As a result of wastewater discharge into Lake Mariout since 1988 and excessive
fishing pressure, most of the less tolerant high-valued fish such as Mugil cephalus,
Labeo niloticus, Bagrus bajad, Lates niloticus and Barbus bynni, decreased or
completely disappeared from the lake while Tilapia spp. flourished and it
represented about 90 % of the total yield in recent years. The mullet catch in Lake
Mariout has been reduced from 3.6 percent of the catch in the late1970s to less than
1 percent in the early 1990s. The eel catch is in danger of disappearing completely
(Fig. 7-7).
In Lake Manzala, there has been a substantial reduction over the last few decades
in both fish and bird species. In Lake Bardawil, fisheries catch composition has
been changed since 1995 and the contribution of the most economic species such
as the sea bream and sea bass has sharply declined from 56.5 %, in the 1982-1988,
to about 7.5 % in 2007, of the total catch.
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Fig. (7-6) Fish catch of major species from Lake Mariout, 1962-2005
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7.3.1.2. Coastal and Marine Ecosystems:
The Egyptian coastal and marine environment is distinguished by specific
habitats, namely mangroves and coral reefs where the greatest known species
diversity of any marine ecosystem is found. Coastal habitats have come under
pressure from many forms of development including tourism and urban
infrastructure and port facilities.
A. State of Mediterranean Sea Biodiversity:
Many of the Mediterranean Basin biodiversity are threatened by a range of
human activities. Among the most endangered marine vertebrate species are:
the Mediterranean monk seal; common bottlenose dolphin, short-beaked
common dolphin, and striped dolphin; sperm whale; green turtle, leatherback
turtle and loggerhead turtle; and cartilaginous fishes (sharks, rays, and
chimaeras) (UNEP/MAP/MED POL 2005). Sea turtles are vulnerable to human
activities throughout their life cycle. Contributing to their decline in the
Mediterranean are past exploitation, degradation of beach nesting habitat due
to sand extraction; entanglement in fishing gear, loss of sea grass meadows
which serve as feeding grounds for adult turtles, tourism, pollution and plastic
waste, and increased ship traffic. Loggerhead and green turtles have been listed
as Endangered by the IUCN while the leatherback turtle is listed as Critically
Endangered (UNEP/MAP 2012).
Seabirds of conservation concern nest in the Western and Eastern
Mediterranean. In the Eastern Mediterranean, seabirds are threatened by habitat
loss due to drainage, water diversion, changes in annual water regime,
eutrophication, reed cutting, and landfills, chemical pollution, and hunting
(UNEP/MAP 2012).
B. State of Red Sea Coral Reefs:
About 60 percent of Red Sea coral reefs were assessed as at risk primarily due
to coastal development, overfishing, and the potential threat of oil spills in the
heavily trafficked Arabian Gulf and southern end of the Red Sea (Fig.9).
Almost two-thirds of Gulf reefs are at risk, largely because over 30 percent of
the world’s oil tankers move through this area each year. Industrial pollution
and coastal development are threats in some areas. Corals in many parts of the
Gulf of Aqaba have been degraded through tourism impact and related
development. Reefs in the northern Red Sea and the Arabian Gulf are especially
vulnerable to degradation due to limited water circulation and temperature
extremes.
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Within the Gulf of Aqaba, reefs were estimated to be approximately 70 percent
under low threat and 30 percent under high threat, largely from coastal
development. This is regarded as a potential underestimate due to the threats
posed by tourism and shipping. In some of the once most pristine reef areas,
insufficiently managed dive tourism (damage from anchors and recreational
scuba divers) has also taken its predictable toll on the reefs. Diving areas
represent 60% of coral reefs areas (remaining areas are closed and protected);
numbers of diving or surface swimming (snorkeling) ranged in every region
between several thousands to more than 70 thousand dive a year (SOE 2010).

Map (7-2) Estimated Threat to Red Sea Coral Reefs: low (blue), medium (yellow), high (red).

Ras Mohammed National Park was established by Egypt in 1983 to help
alleviate some of these problems and it includes miles of healthy fringing reefs.
Red Sea coral reefs status inside protected areas is better than elsewhere. Sites
which are far away from human activities witnessed 14% increase in coral reefs
compared with areas with human activities (5-7%), due to pollution or
unfavorable environment where soft corals have been increased at the cost of
hard ones.
Different taxonomic groups so far recorded in Red Sea coral reefs ecosystems
includes more than 1000 fish species, 500 species of Crustaceans, 400 Mollusca
species and hundreds of species of other organisms.
C. State of Red Sea mangroves:
There are two types of mangroves in the Red Sea: Avicennia marina and
Rhisophora mucronata. The Avicennia marina is the most abundant trees
where it was recorded in 28 areas along the coast and islands of the Red Sea
and the Gulf of Aqaba in Ras Mohammed and Nabq PAs, while the second type
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Rhisophora mucronata was recorded in the southern region only (in and around
Shalateen) and beyond the Egyptian borders. The most important areas with
mangrove trees are islands of Monkar and Qaysom, Wadi El-Gemal, Hamata
and the southern coast of Safaga. The mangroves provide habitat for a large
number of faunal assemblages of marine organisms including a high diversity
of fish, crustaceans, molluscs and echinoderms. Many terrestrial organisms and
avifauna visit these mangroves for reproduction, food and shelter. They are
surrounded by very rich habitats including coral reefs and sea grasses. They act
as nursery for juveniles of commercially important fish species. Different
taxonomic groups so far recorded in Red Sea mangrove ecosystems includes
more than 22 fish species, 36 species of algae, 40 insect species, 82 Crustacea
species, 65 Mollusca species and 17 Echinodermata species.
D. State and pressure indicators of coastal and marine ecosystems:
The percentage of coastal and marine protected areas of total PAs, number of
marine species extinct or at risk of extinction as a result of change in the marine
and coastal environments and its degradation, and the status of threatened
sensitive marine and coastal habitats (e.g. mangroves and coral reefs) are used
as state and pressure indicators.
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7.3.1.3. Desert Ecosystems:
Dry and sub-humid lands habitats cover over 90% of Egypt’s territory
combining different environmental systems. The Mediterranean coastal desert
receives the highest rain fall in the country (up to 200 mm annually) and has a
fair amount of vegetation cover and the greatest national floral diversity. The
influence of coastal rains extends up to 60 km inland.
Western Desert which occupies about two-thirds of the country’s area (681
thousand km2) is a harsh environment for plant growth because of the hot
summer (sometimes above 50 C) and the extreme daily temperature fluctuation
in the winter (from above 30 C in the day to below zero at night) and extremely
rare rain water. Oases are the most prominent features of the Western Desert
and are the only source of water and vegetation over much of this desert. Over
a long history of human settlement, the local biota was severely affected by
humans. Inside oases land was transformed into cultivated fields and orchards.
As a result, it is difficult to ascertain what natural vegetation had been there
before human interference.
In contrast, the desert bordering the Red Sea is very dry and the vegetation is
typical of that of the Eastern Desert (223 thousand km2), being largely restricted
to mouths of larger wades and along the coast where saltmarsh vegetation
grows. As for Sinai Peninsula (61 thousand km2) it is considered to be a huge
mass of basic formation with high rough peaks (St. Catharine Mountain),
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valleys and some oases. Wades and mountains are characteristic of the
landscape of much of the Eastern Desert and Sinai.
About 1775 plant species have been recorded in desert ecosystems: 279 in
North Sinai, 472 in South Sinai, 328 in North Coast, 66 in Halayeb, 250 in
Western Desert and 280 in Eastern Desert. Most of recorded plants are
associated with traditional knowledge in Sinai, North Coast, Eastern and
Western deserts.
Biological diversity recorded in Al Omayed, as an example of deserts'
protectorates, includes 251 plant species (1 endemic, 11 threatened, 17
endangered of extinction), 324 animal species (39 bird species: 4 endemic, 1
globally endangered, 19 rare; 10 mammals: 1 endemic, 2 endangered of
extinction, 4 rare; 33 reptiles: 3 endangered of extinction, 12 under
environmental threat; and 242 insect species (2 endangered of extinction). In
addition to the presence of some genetic resources such as wild cotton in Siwa.
In Wadi Allaqi PA biological diversity is represented by: 139 plant species (98
of them became extinct between 2000 and 2006 and 6 species are deteriorating
due to over and random grazing),15 mammal species (including El Kabsh El
Arawy, Gazelle, Heyena, sand cat, fox, mountain rabbit, Ibn Awa, and wild
donkey) and 100 bird species; ostrich species last seen in 1992.
Biological diversity reported in Siwa PA included: 53 plant species, 28 wild
mammals including 8 rare species threatened with extinction (namely cheetah,
striped hyena, Egyptian gazelle, white gazelle, red fox, wild cat and fanak
fox),32 reptile species, 164 bird species and 36 insects and a large number of
invertebrates.
In Wadi El Gemal and Hamata 140 plant species including 32 used in traditional
medicine, 24 mammal species, 29 species of reptiles and amphibians and 45
bird species were recorded.
There are indicators referring to loss of biological diversity in desert
ecosystems. For example the loss rate of plants has reached 40% in Wadi El
Allaqy protectorate during the last 20 years as a result of increased dryness
which decreased the ability of plants to reproduce, as well as other grazing
animals. For example, Cheatah has not been seen during the last two decades in
the Western Desert. In addition, Egyptian desert was dwelled by 6 species of
large mammals known as Antelopes: Mountain Gazelle (Gazella gazelle),
Dorcas Gazelle (Gazelle dorcas), Scimitar horned Oryx (Oryx dammah), Rhim
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Gazelle (Gazelle leptoceros), Addax(Addax nasomaculatus), African Wild Ass
(Equus asinus). These animals were common in the deserts till mid 1940’s of
the last century. As a result of hunting activities and drought, Mountain Gazelle
(Gazella gazelle), Scimitar Horned Oryx (Oryx dammah), Addax (Addax
nasomaculatus), African Wild Ass (Equus asinus) disappeared completely.
Only Dorcas Gazelle (Gazelle dorcas) and Rhim Gazelle (Gazelle leptoceros)
remained and are presently threatened with extinction. The Dorcas Gazelle is
relatively widely distributed compared to Rhim Gazelle which had been
monitored in limited areas of Western Desert close to Siwa oasis. Dorcas
Gazelle was observed in 11 protectorates (Wadi El-Gemal, Siwa, White Desert,
Elba, Wadi El-Rayan, Wadi El-Allaqy, El-Asuti, St. Catharine, Degla, Nabeq
and Taba).

Indicators of state of biological diversity in desert ecosystems:
Dorcas Gazelle (Gazelle dorcas dorcas), being capable of adapting with desert
harsh conditions is considered to be one of the indicators of biological diversity
condition in the Egyptian desert ecosystems. Activity index for the period 2006
to 2010 in monitoring areas in South Sinai shows drastic reduction in activity
of the deer within different areas of the study in 2010, compared to previous
years, especially in north areas which were considered the most important areas
of Ghazal existence.
7.3.1.4 Mountain Ecosystems:
Mountainous areas are concentrated in three places in Egypt: South Sinai, El
Owaynat, and Read Sea and Elba. They cover 0.7 % of Egypt’s territory and
are characterized by unique biological diversity, particularly plants because of
the variety of habitats distinguished with dryness and graduation of
temperatures according to the altitude and different habitats such as mountain
peaks, rifts, mountain slopes, desert valleys, mountain valleys, and caves.
More than 600 plant species were documented in mountainous areas; about 70
of them (indigenous and endangered species in Elba and St. Katherine
Mountains) are lost. The Different taxonomic groups so far recorded in
mountain ecosystems are: 472 plant species (including 19 endemic and 140
medicinal plants), 41 mammals, 36 reptiles, 50 birds and 33 butterflies in St.
Katherine Mountains; 361 plant species in Eastern desert mountains; 458 plant
species (3 endemic), 36 mammals, 38 reptiles and amphibians and 60 birds in
Elba; 150 plant species in Hamata; 71plant species (40 species became extinct
in the last 20 years), 12 mammals, 12 reptiles, 30 birds and 24 invertebrates in
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Gebal Al Owainat and 64 plant species in Gelf Elkebir. Most familiar mountain
mammals include Slender horned gazelle, Nubian ibex (Capra nubiana), Wild
cat (Felis silvestris), Swamp cat (Felis chaus), Caracal (Caracal caracal), Rock
hyrax (Procavia capensis), hedgehog and ozone vulture.
7.3.1.5. Agricultural Biodiversity:
Agricultural Biodiversity refers to the diversity of all living organisms in the
agricultural landscape used directly or indirectly in food and agriculture
production. Wild life plays an important role in agricultural habitats in
pollination and keeping ecological balance. Almost all of the cultivated land in
Egypt is in the Nile valley and delta (80 % of total cultivated land). There are
also small areas of cultivation in Northern Sinai and Western Desert oases
which are irrigated with underground water. Urban centers are mostly
concentrated around the Nile valley and in the delta, with smaller settlements
in coastal areas.
Most of Egyptian botanical crops depend completely or partially upon insect
pollination in its production. Egyptian economy's losses were estimated by
about 13.5 billion pounds/year due to usage of pesticides which contributes to
the loss of pollinators.
The excessive use of fertilizers and pesticides had also led to the disappearance
of important agricultural biodiversity such as owl, kite, and pollinators.
Fertilizer use increased from 707,400 tons in 2001 to 996,000 tons in 2003 and
4000,000 tons in 2005. Agricultural land is being lost to human settlements.
About 286,000 feddans were lost from 1990 to 1996; 47,700 feddans every
year. In addition, the introduction of high yielding varieties and their wide use
led to the neglect and disappearance of traditional varieties and the erosion of
crop plant genetic diversity. Currently, Egypt depends on 4 crops (wheat, corn,
rice and potato) for 50% of its vegetarian food and 14 mammal and bird species
for 90% of animal proteins. Invasive alien species such as palm weevil and
invasive weeds are also of great concern.
7.3.2 Status and Trends of Species Diversity:
Egypt has a rich and diverse biota; its unique geographical position at the
juncture of several biogeographic regions, as well as the great variety of
landscapes and habitat types support a correspondingly diverse species.
Habitats with the greatest floral and faunal species diversity, or informally “the
biodiversity hot spots” of Egypt, are roughly the mountains of South Sinai, the
Gebel Elba region, and the Mediterranean littoral and coastal desert west of
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Alexandria. The Nile River itself and the Delta lakes support a considerable
number of species. However, the species richness of the Red Sea’s coral reefs
is unrivaled in Egypt.
Despite being dominated by desert and drought, Egypt’s biodiversity has 143
unique species with global significance, in addition to species with limited
geographical distribution to certain areas “Oasis, Elba Mountain and Sinai
Mountains”, as well as endemic species. Egypt is inhabited with more than
22000 faunal and floral species, many of which is of high resistance to drought
and diseases, including 3302 flowering plants (62 endemic and 2 threatened
with extinction), 800 nonflowering plants, 111 mammals (40 threatened with
extinction), 480 birds (26 threatened with extinction), 109 reptiles (27
threatened with extinction), more than 1000 fish species, 800 Mollusca, 1000
Crustacean, more than 325 types of coral reefs, 10000 – 15000 insects
(including 63 butterflies) in addition to thousands of algae, fungi, bacteria and
viruses. A significant part of these species are found in nationally designated
protected areas.
Some animal and plant species represent relicts of a once flourishing growth in
ancient periods when the environment was less severe. As conditions became
decidedly arid, limited population’s numbers of these species remained in the
natural refugee sites. For example, small populations of gymnospermus trees of
Juniperus phoenicea still exist in a few hilly sites in North Sinai (e.g. Gebel ElMaghara, Yelleg, Labni and El-Halal). Similarly, a few individual cheetahs can
be found in the Qattara Depression of the Western Desert, but they are on the
brink of extinction.
The wild flora of Egypt is well documented in many reference books. It
comprises some 2121 species and 153 infra‐specific epithets (subspecies,
variety and forma) of native and naturalized vascular plants, in addition to 158
species of mosses and hepatics. Substantial part of this diversity is confined to
wettest regions: Mediterranean, Sinai Peninsula and Gebel Elba, a mountain
range that supports Acacia woodland. While not counting its northern
Mediterranean fringe, Western Desert is the poorest regions in the country in
terms of plant diversity (El Hadidi and Hosni, 1996 and Boulos, 1999-2005).
The vegetation of Egypt is also well documented in many theses, scientific
papers and reports. However, there is no checklist for the algal and agricultural
flora in Egypt, but as a rough estimate the algal diversity approximates 1500
species; while the agro diversity approximates 2100 species in addition to ca
1000 species of ornamental cultivated species. Thus, it must be a priority to
concentrate future studies on algal and agro biodiversity in order to prepare
accessible verified check lists for both groups of plants.
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Few of Egypt’s described taxonomic groups or species have been assessed to
determine their conservation status.
7.3.2.1. Freshwater species diversity:
The aquatic fauna of the Northern Delta lakes is a mix of freshwater and marine
species. The freshwater fauna is dominated by tilapia species which make the
majority of catch. Many Nile species also inhabit these lakes such as;
Hydrocynus forskalii, Lates niloticus, Cyprinus carpio, Barbus bynni, Clarias
lazara, C. gariepinus, Bagrus bayad, Lates niloticus. Several marine species
tolerant of freshwater are also found in the Delta lakes, including mullets, soles,
sea bream, sea bass, meager, eels and shrimp. In recent years many fish species
disappeared from these lakes and all of these species are of marine origin.
The distribution of threatened species in freshwater habitats is poorly known,
but regional assessments from the Mediterranean Basin indicate that freshwater
species are, in general, at much greater risk of extinction than terrestrial taxa
(Smith and Darwall 2006, Stein and others 2000). The conservation status of
877 of Northern African freshwater species belonging to five taxonomic groups
assessed in accordance with IUCN regional Red List guidelines showed that:
a. Freshwater species are mainly concentrated in Mediterranean Maghreb
and the Nile River in Egypt.
b. 247 (28.2%) Northern African freshwater species assessed are
threatened with Extinction at the regional level, with a further 9.5% as
Near Threatened and 14.1% as Data Deficient.
c. 18 (2%) of freshwater taxa, previously present within the region, are
Extinct at the global level (one endemic fish: Salmo pallaryi and 17
molluscs), and a further 32 (4%) taxa are regionally Extinct (23 fish, 2
molluscs, 6 dragonflies and damselflies and 1 aquatic plant).
d. The River Nile basin stands as the region where more northern African
freshwater species have gone extinct (28 species were recorded extinct
or regionally extinct including 23 freshwater fish, 3 odonates, and 2
molluscs).
e. Almost half of the 199 endemic species (94 taxa) are threatened with
extinction.
f. The Nile River basin of Egypt, predominantly the Lower Nile was
identified as one of three areas having the highest numbers of freshwater
species. It supports 13% 0f the threatened species (32 species and
subspecies), including 21 freshwater fish, 6 aquatic plants, 1 mollusc, and
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4 odonates. A significant part of these areas are covered by the existing
protected areas network.
7.3.2.2. Coastal and marine species diversity:
The Egyptian coastal and marine environment is distinguished by specific
habitats and threatened species especially all marine mammals (17 species),
marine turtles (4 species), sharks (more than 20 species), sea cucumber, special
bivalves (clams), coral reefs, mangrove trees and many birds (white eyed gulls,
sooty falcons, ospreys). This is in addition to great biodiversity (more than
5000 species), including 800 species of seaweeds and sea grasses, 209 species
of coral reefs, more than 800 species of molluscs, 600 species of crustacea, 350
species of echinodermata, in addition to hundreds of species that have never
been discovered until now especially in the Exclusive Economic Zone in the
Red Sea and the Mediterranean
A. Status of Mediterranean Sea Local Species:
The Conservation Status of Mediterranean Sea species found between southern
Europe and northern Africa is Critical/Endangered. A total of 19 species of
cetaceans are encountered: 8 of them are considered common (Fin whale,
Sperm whale, Striped dolphin, Risso's dolphin, long finned Pilot whale,
Bottlenose dolphin, Common dolphin, Cuvier's beaked whale), while 4 are
occasional (Minke whale, Killer whale, False killer whale, Rough toothed
dolphin), and 6 accidental, alien to the Mediterranean, but occasionally sighted
in the last 120 years (among them the Humpback whale).
A few of the characteristic species are the endangered Mediterranean monk
seal, Mediterranean mussel, Mullets, Gilthead sea bream, Sea bass and the
Greater flamingo. Also found in this ecosystem are loggerhead sea turtles, green
sea turtles, and leatherback sea turtles.
Although the Mediterranean Basin is high in biodiversity, many of its species
are threatened by a range of human activities. Among the most endangered
marine vertebrate species are: the Mediterranean monk seal; common
bottlenose dolphin, short-beaked common dolphin, and striped dolphin; sperm
whale; green turtle, leatherback turtle and loggerhead turtle; and cartilaginous
fishes (sharks, rays, and chimaeras) (UNEP/MAP/MED POL 2005). Sea turtles
are vulnerable to human activities throughout their life cycle. Contributing to
their decline in the Mediterranean are past exploitation; entanglement in fishing
gear; loss of sea grass meadows which serve as feeding grounds for adult turtles;
degradation of beach nesting habitat due to sand extraction, tourism, light
pollution; pollution and plastic waste; and increased ship traffic. Approximately
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2.500 sea turtles are caught annually as by catch by Eastern Adriatic trawl
fisheries and over 4.000 are caught by Italian fisheries (UNEP/MAP 2012).
Loggerhead and green turtles have been listed as Endangered by the IUCN
while the leatherback turtle is listed as Critically Endangered, (UNEP/MAP
2012. The loggerhead, leatherback and green marine turtles are all found in the
region. While the loggerhead remains relatively abundant, it seems to have
almost deserted the Western Basin. The other two species are becoming
increasingly rare. Nesting sites for the herbivorous and migratory green turtle
are in Cyprus, Turkey, Syria, Egypt, Lebanon and Israel. There are a total of
only 2.000 nesting females at these sites, and this number is declining.
Important nesting sites for the loggerhead turtle are on the coasts of Greece and
Turkey, on a number of Mediterranean islands, and in Tunisia, Libya and Egypt
along the North African coast. The leatherback turtle is rarer in the
Mediterranean and has no permanent nesting sites, although there are some
breeding records for Israel and Sicily.
B. Status of Red Sea coral reefs species:
The greatest known species diversity of any marine ecosystem is found in coral
reefs; their vertical growth and complexity provides numerous niches for
different species to fill. Red Sea coral reefs are particularly well developed in
the north and central portions (off the coasts of Egypt, Saudi Arabia, Sudan),
with large sizable offshore reef complexes containing many islands, fringing
reefs, and other coral reef habitats. Further south, coral growth is somewhat
inhibited by the influx of nutrient laden water where the Indian Ocean enters
the Red Sea. In general, the marine biota of Red Sea coral reefs is characterized
by high endemism. For example, of the 1200 or so coral reef fish species
recorded, about 10% are endemic (found nowhere else). About 300 hard coral
species have been recorded from the Red Sea as a whole. The Egyptian coast
alone supports about 200 species of reef building corals belonging to almost 50
genera. This represents about four times the hard coral diversity found on
Caribbean reefs, and is comparable to the coral diversity found in the Maldives
and Seychelles in the Indian Ocean.

C. Status of Red Sea mangrove species:
Biotic communities so far recorded in Red Sea mangrove ecosystems includes
more than 22 fish species, 36 species of algae, 40 insect species, 82 Crustacea
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species, 65 Mollusca species and 17 Echinodermata species. However, the
diversity of macroinvertebrate fauna (crustacea, molluscs and echinoderms
species) reported in 2006 (27 genera) were lower than those recorded in 2002
(33 genera) while the coral cover in the fringing reefs adjacent to the mangrove
did not change.
C. State and Pressure indicators of threatened taxonomic groups and
species:
To understand trends in extinction risk, the conservation status of an entire
taxonomic group must be assessed at regular intervals. Attempts of evaluating
Egypt’s biodiversity conservation status are meager and patchy. Several
attempts have been made to provide a conservation assessment for different
taxonomic groups in Egypt and in protected areas. By the end of 2012,
conservation status is only available for the following taxonomic groups:
mammals (111 species), insects (mainly butterflies: 63 species and Odonata: 40
species), four plant families (Apocyanaceae: 22 species, Euphorbiaceae: 51
species, Primulaceaa: 9 species and Amaranthaceae: 25 species) and birds,
which indicate a continuing increase in the risk of extinction.
7.3.2.4 Red list of endangered species:
The Egyptian Red list currently includes four main groups of animals and four
families of plants as of table 2010:
A. Mammals: total number of recorded species in Egypt is111, categorized
as indicated in fig. (7-10)

Mammals
4
11

15

21

24
0
36

Critically Endangered
Endangered
Vulnerable
Near Threatened
Least Concerned
Not Evaluated
Data Deficient

Fig. (7-10) Red list of mammals (111 species)
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Of the 111 mammal species recorded in Egypt (ca. 27 endemic) in 2010, 40 of
them are included in the IUCN Red list which represents about one third of the
Egyptian mammals. Global environment reports expected that about one
quarter of world mammals will be endangered during next 30 years. In Egypt
many species of desert mammals are already extinct during first half of the 20
century.
B. Insects:
 Butterflies: total number of recorded species in Egypt is 63, categorized
as indicated in Fig. (7-11)

Butterflies
11
16

14

Critically Endangered
Endangered
Vulnerable
Near Threatened
Least Concerned
Not Evaluated

14

17

0

Data Deficient

Fig. (7-11) Red list of insects butterflies (63 species)

Table (7-4) Trends in Sinai Baton Blue butterfly (Pseudophilotes
sinaicus)

Year
2004 2005
Number 103 129

2006
0

2007
144

2008
55

2009
15

2010
79

2011
54

 Odonata: total number of recorded species in Egypt is 40, categorized as
indicated in Fig (7-12)

248

Odonata
3
Critically
Endangered
Endangered

9
7

Vulnerable

0

11

Near
Threatened
Least
Concerned
Not
Evaluated

10

Fig. (7-12) Red list of insects Odonata (40 species)

C. Birds: total number of recorded species in Egypt is 43, categorized as
indicated in Fig.(7-13)

Birds

5

10

10

Critically Endangered
Endangered
Vulnerable
Near Threatened

11
6

Least Concerned
Not Evaluated

10

Data Deficient

Fig. (7-13). Red list of recorded bird species

D. Plants:
 Apocynaceae: total number of recorded species in Egypt is 22, categorized
as indicated in Fig.(7-14)
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0

2

Apocynaceae

0

2

Critically Endangered
Endangered
7

Vulnerable
Near Threatened
Least Concerned

11

Not Evaluated

Fig. (7-14) Red list of plant family Apocynaceae (22 species)

 Euphorbiaceae: total number of recorded species in Egypt is 51,
categorized as indicated in Fig.(7-15)

Euphorbiacea
7

0
15

Critically Endangered
7

Endangered
Vulnerable
Near Threatened
Least Concerned

22

Fig. (7-15) Red list of plant family
Euphorbiacea (51 species)

 Primulaceaa: total number of recorded species in Egypt is 9, categorized
as indicated in Fig. (7-16)
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Primulaceae

0
2

1

Critically Endangered
Endangered
Vulnerable
3

Near Threatened
Least Concerned
Not Evaluated

3

0

Fig. (7-16) Red list of plant family Primulaceaa (9 species)

 Amaranthaceae: total number of recorded species in Egypt is 25,
categorized as indicated in Fig.(7-17)

Amaranthaceae

0
5

3

Critically Endangered
Endangered
6

Vulnerable
Near Threatened
Least Concerned

0

Not Evaluated

11

Fig. (7-17) Red list of plant family Amaranthaceae (25 species))
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Red List Category

Critically Endangered

40

Endangered

35

Vulnerable
Near Threatened

30

Least Concerned

25

Not Evaluated

No°

20

Data Deficient
15
10
5
0

Category

Fig. (7-18) Red list categories of assessed animal and plant taxonomic groups

Starting from 2010, 364 species had been assessed (Table 4). 41 % (152 species)
are considered threatened with extinction. Among selected mammals, insects
and plant groups, between 70% and 25% of species are currently threatened
with extinction, with plant family Euphorbiacea facing the greatest risk.
Of the mammals, butterflies, insect odonata, bird,
Apocynaceae,
Euphorbiacea, Primulaceaa and Amaranthaceae species assessed, 31%, 25%,
50%, 60%, 40%, 70,%, 44% and 36%, respectively, are threatened. Global
environmental reports expected that about one quarter of world mammals will
be endangered during next 30 years. In Egypt there are many species of desert
mammals already extinct during first half of the 20 century.
However, the impact of conservation interventions on the extinction risk of
these species cannot be assed due to lack of monitoring programs over a certain
period of time.
Currently efforts are carried on to identify the rest of the groups such as reptiles,
rest of plant species, rest of insect species, and other groups.
Table (7-5) Conservation status of assessed animal and plant taxonomic groups
Red list
Mammals Butterflies Odonata
Category
CR

4

1

3

Birds

Apocynaceae Euphorbiacea Primulaceaa Amaranth
aceae

10

7
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EN

11

1

7

6

2

7

1

3

VU

24

14

10

10

7

22

3

6

NT

36

17

11

11

11

15

3

11

2

5

9 species

25
species

LC

5

NE

21

14

DD

15

16

9

Total

111
species

63 species

40
species

CR: Critically Endangered
LC: Least Concerned

1
2
43
22 species
species

EN: Endangered
NE: Not Evaluated

51 species

VU: Vulnerable
NT: Near Threatened;
DD: Data Deficient

7.3.3 Status and Trends of Genetic diversity:
Genetic diversity is being lost in natural ecosystems and in systems of crop and
livestock production due partly to the intensification of production, and partly
to abandonment linked to migration from rural to urban areas. The main cause
of this genetic loss was the use of uniform crop varieties to replace hundreds, if
not thousands, of local varieties used over large areas. In addition, abandonment
of traditional agricultural practices caused loss of cultural landscapes and
associated biodiversity. The continued loss of genetic diversity of such crops
may have major implications on food security.
The amount or rate of loss of genetic diversity is poorly known, but an example
of the reduction in crop diversity in Egypt is cotton, where the number of local
cotton varieties being cultivated in 2000s has greatly declined from those
cultivated in the 1950s. It is either no longer found and the area devoted to its
cultivation has been greatly reduced.
Plant genetic resources for food and agriculture:
In Egypt important progress is being made to conserve plant genetic diversity,
especially using ex situ banks. A number of programmes were initiated for the
collection of different genetic varieties for cataloguing and storage for possible
future use. Plant genetic resources of field and horticulture crops existing in
National Gene Bank (NGB) conservation facility situated in the Agricultural
Research Center (Cairo) is estimated in 2006 at more than 35,000 genetic
origins, 500 of which are vegetables collected from breeding programs and
international gene banks. However, the NGB capacity is estimated at 200,000
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genetic origin samples. Classes and species of these genetic resources are
shown in Table (7-6).

Table (7-6) Plant genetic resources existing in National Gene Bank (SOE 2007)

groups

_______________________________________________________________
Crop
Number of species
Number of classes
Field crops
48
111
Vegetables
45
56
Medical and aromatic plants
133
173
Wild plants
141
227
Trees and bushes
45
63
Total
412
630

Almost all the Egyptian plant collections are kept in the herbaria of the
universities, research centers and botanical gardens (e.g. Aswan, Orman, Kobba
Palace and Zohareya in Cairo; Montazah Palace and Antoniadis in Alexandria).
Nine of these herbaria have been registered in the Index Herbarium of the New
York Botanical Garden.
Animal genetic resources for food and agriculture:
Major efforts are still needed to conserve genetic diversity of animal genetic
resources.
7.3.4 Status of Existing Protected Areas Network:
In Egypt as in elsewhere, protected Areas have been Egypt's most important
and effective tool to conserve its biodiversity, prevent ongoing losses of species
and habitats and fulfill its international commitments. They also play an
important role in social and economic development. Egypt has declared a
relatively good proportion of its land as PAs, and the ecological and social
benefits offered by Egypt’s PA system are high.
By the end of 2012, the number of protected areas in Egypt reached 30 (Fig.21)
covering over 146,000 Km2 or about 14.7% of the country land and marine
areas, lower than that recommended by CBD as a target for national protected
area coverage (Aichi Target 11: “at least 17% of terrestrial and inland water
areas, and 10% of coastal and marine areas”). Although the percentage of
terrestrial and inland water areas meeting the 17% target has increased from
7.2% in 1994 to 14.7% in2012, the percentage of marine ecoregions meeting
the 10% target is only about 1.7 %. Protected areas vary in size, from the
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largest, El Gelf El Kebeer PA, at about 48,500 Km2 to Saluga and Gazal, at
about 0.5 Km2.
The nationally designated protected areas system contains a good
representation of Egyptian habitats (but this needs quantitative verification)
with high biological significance, along with other sites of importance such as
biodiversity hotspots, cultural heritage, geological formations, landscapes of
outstanding natural beauty and Important Bird Areas (IBAs). The system
appears to be equally important for most aspects of biodiversity conservation,
i.e. representativeness, important species, full range of diversity, significant
populations, etc.
Number of Protected Areas until 2012
35
30

Proteced Area

No°

25
20
15
10
5
0

1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

Year

Table (7-19) Extent of nationally designated protected areas from 1983 -2012 (Area
protected % of total/ terrestrial and inland water areas, coastal and marine areas, versus
years every 5 years

7.3.4.1 Protected Area categories:

groups

Currently protected areas cover the six IUCN protected area categories and
fall under four general ecological groups (Fig. 7-20).
.
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0.03% 13.02%
0.90%

18,808.3
1,088.53 126,600.
9
16
Protected Area Classification

32.74%

33.12%

853,502.
92
Protected Marine

Protected Inland

20.19%

متنزه وطنى

محمية اإلستخدام المستدام للموارد الطبيعية

محمية الحياه الفطرية

محمية إدارة موائل وأنواع

محمية آثر طبيعى

محمية منظر طبيعى

Table (7-20) Protected areas categories

groups

7.3.4.2 Representation of the world’s major habitat types (biomes) and
Eco regions in nationally designated protected areas:
According to the Worldwide Fund for Nature (WWF) global classification,
Egypt falls in the Palearctic bio geographical realm or Eco zone and contains
habitat types and Eco regions of global significance. It appears that existing
Protected Areas Network contains a good representation of these habitat types
and Eco regions.
7.3.4.3. Areas of particular importance for biodiversity covered by
nationally designated protected areas:
A. Important Bird Areas (IBAs) in nationally designated protected areas:
A total of 34 Important Bird Areas (IBAs) comprising a wide range of habitats
critical for birds, including: wetlands, high altitude mountains, desert wades,
coastal plains and marine islands are found in Egypt. They cover an area of
35,000 Km2 or some 4 % of Egypt's territory. Fifteen IBAs or about 44% of the
total fall entirely within the existing protected area network. All Egypt’s avian
habitats are represented within the identified network of IBAs, although not
equally so.
B. Species representation in nationally designated protected areas:
The protected areas of Egypt comprise about about 50% of the flora of Egypt.
Elba, Omayed, St. Katherine, Allaqi, Salouga and Ghazal, Nabq and Abu
Galum are the most important centers of plant and habitat diversity. They
include most of the endemic, threatened and unique plant species. For example,
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among the 61 endemics to Egypt, 33 are restricted to the mountains of St.
Katherine Protectorate (South Sinai). This means that 60.7 % of the endemics
to Egypt are under in situ conservation in this protectorate.
c. Biological diversity hot spots in nationally designated protected areas:
Egypt’s most important marine biological diversity hot spot (i.e. Red Sea coral
reefs) is fairly represented by the existing network. Similarly, the country’s four
terrestrial biological diversity hot spots (St. Katherine, Elba, wetlands and
western Mediterranean coastal desert) fall completely within existing protected
areas.
d. Endemic and Endangered species coverage in PAs network:
The distribution of most of the endemic taxa in Egypt coincides with that of the
biodiversity hot spots. Thus, they are fairly covered within the existing PA
network.
The coverage of endangered species in protected area network is fair. Taking
faunal elements as indicators of coverage, many of the globally endangered
species of fauna listed by IUCN that still occur in Egypt are represented in the
existing network of protected areas, e.g. Cheetah (Acinonyx jubatus), Slenderhorned Gazelle (Gazella leptoceros), Egyptian Tortoise (Testudo kleinmanni),
White-eyed Gull (Larus leucophthalmus), Small Giant Clam (Tridacna
maxima), Fennec Fox (Fennecus zerda), Four-toed Jerboua (Allactaga
tetradactyla), Greater Jerboua (Jaculus orientalis), and Barbary sheep
(Ammotragus lervia).
e. World cultural and natural heritage sites in nationally designated
protected areas:
The existing protected area network covers important cultural (St. Katherine
Monastery) and natural (Wadi El Hetan area of Wadi El Rayan) heritage sites,
biosphere reserves (El Omayed and Allaqi protected areas) and Ramsar list of
wetlands of international importance (Zaranik, Burullus, Qarun and Rayan).
7.3.4.4. Performance of protected areas:
The performance of protected areas in maintaining populations of their key
species is poorly documented. To assess the completeness of coverage and
status of the existing protected area network and identify additional sites which
make important contribution towards the comprehensiveness and proportional
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representatives of the PA network, and establish a data base which can be used
in future assessments of the PA network in the country, and in order to evaluate
the PAs network in terms of species of flora and fauna represented in the
network, an extensive data base of collected specimens and observations was
required. By early 2006, the BioMap project funded by the Italian Cooperation
computerized and mapped more than 200,000 records using GIS programme.
In the meantime, the number of endangered species is used as an indicator of
species representation in the PA network.
7.3.4.5. Threats and pressures to species and their habitats in protected
areas:
The World Database on Protected Areas (WDPA) held at the UNEP-World
Conservation Monitoring Centre (UNEP-WCMC) developed a number of
indicators to characterize protected areas of the world in terms of threats and
pressures to species and their habitats.
Irreplaceability and pressure indicators for four of Egypt’s protected areas
included in the WCMC data base, namely Ras Mohamed, Gebel Elba, Wadi
El Assuity and Qarun Lake (Quaron) protected areas, with respect to other
PAs in Egypt and in the same ecoregion as well as species potentially
associated with the PA by taxa and by IUCN categories are assessed using the
IUCN indicators.
Summaries of the assessments of the irreplaceability of these protected areas
and the pressures on them, relative to the average values for the country and
ecoregion extracted from WDPA are presented in UNEP-WCMC World
Database on Protected Areas 2010 (Overview of protected areas
irreplaceability and pressure indicators). The more irreplaceable a PA habitat is,
the higher the ranking in any potential prioritization scheme.

7.4 Impacts of Biodiversity Loss
Biodiversity is deteriorating at the level of ecosystems, species and populations;
genetic diversity is also declining. Climate change is likely to exacerbate many
of the risks associated with other stressors, by further taxing the already
compromised resilience of natural systems, and reducing the choices open to
individuals and policy makers.
The impacts of major pressures on biodiversity and associated effects on
ecosystem and people are summarized below.
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7.4.1Habitat loss and degradation (conversion):
A-Impacts on biodiversity: decrease in natural habitat, homogenization of
species composition, fragmentation of landscapes, and soil degradation.
B-Potential impacts for ecosystem services and for people: increased
agricultural production, loss of water regulation potential, reliance on fewer
species, decreased fisheries, decreased coastal protection and loss of traditional
knowledge
Examples: Degradation of inland waters casts uncertainty over the prospects
for food production from freshwater ecosystems. This is important, because
wild fish are caught from inland waters, and frequently make up large fractions
of dietary protein for riverside or lake communities.
Between 1950 and 2008, Lake Manzala, the largest of Egypt’s Mediterranean
coastal wetlands and the most productive for fisheries, has lost nearly 70 percent
of its surface area to farmland. Lake Mariout has been reduced by more than
75 percent of its former size and is still shrinking; if current trends continue, the
lake could cease to exist by 2015. Another example is the Egyptian gazelle,
which used to live in many places, is now restricted to 3 areas (eastern and
western desert and south Sinai).
7.4.2Invasive alien species:
A-Impacts on biodiversity: competition with and predation on native species,
changes in ecosystem function, and extinctions.
B-Potential impacts for ecosystem services and for people: homogenization,
genetic contamination, loss of traditionally available resources, loss of
potentially useful species, losses in food production, increased costs for
agriculture, fisheries, water management and human health and disruption of
water transport.
Examples: The inadvertent introduction of water hyacinth (Eichhornia
crassipes) in the River Nile who found its way into irrigation networks and
drainage canals where it became a serious pest; the introduction of the water
fern Azolla filiculoides as a biological fertilizer in rice fields but it inadvertently
escaped into water courses where it wiped out a number of other native
hydrophytes (e.g. Lemna spp. and Spirodela spp.). Similarly, an exotic species
of freshwater crayfish (Procambarus clarkii) was introduced in aquaculture
basins but it found its way into major water channels where it became a serious
pest to commercial fish and to biodiversity in general. The recent nonintentional introduction of red palm weevil and avian flu are other good
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examples of invasive species; their estimated damage may cost the country
billion Egyptian Pounds (LE).
7.4.3 Overexploitation:
A-Impacts on biodiversity: extinctions and decreased populations, alien species
introduced after resource depletion and homogenization and changes in
ecosystem functioning
B-Potential impacts for ecosystem services and for people: decreased
availability of resources, decreased income earning potential, increased
environmental risk (decreased resilience) and spread of diseases from animals
to people.
Examples: During the last 25 years about 40 % of desert ecosystems plant
species became extinct as result of overexploitation for food and medicine.
During the last 60 years, 4 large mammals became extinct Mountain Gazelle
(Gazella gazella), Scimitar-Horned Oryx (Oryx dammah), Addax (Addax
nasomaculatus), Bubal Hartebeast (Alcelaphus buselaphus) disappeared
completely and 2 are critically endangered of extinction Dorcas Gazelle
(Gazelle dorcas dorcas) and Rhim Gazelle (Gazelle leptoceros) as a result of
overexploitation. Also, Loggerhead and green turtles have been listed as
Endangered by the IUCN while the leatherback turtle is listed as Critically
Endangered (UNEP/MAP 2012) due to degradation of beach nesting habitat
and loss of sea grass meadows which serve as feeding grounds for adult turtles.
Bird populations at IBAs face excessive mortality and disturbance due to
unregulated hunting and hunting for food and supplementary income, falcon
trapping and improper pest control practices.
7.4.4Climate change:
A.Impacts on biodiversity: extinctions, expansion or contraction of species
ranges and changes in species compositions and interactions
B-Potential impacts for ecosystem services and for people: changes in
resource availability, spread of diseases to new ranges, changes in the
characteristics of protected areas and changes in resilience of ecosystems.
Examples: Climate changes impacts on biological diversity have been recorded
by monitoring for the first time coral bleaching in 2007, decrease in the spread
and distribution of Ombet trees, Medemia argum on elevated areas of Elba
mountain, and many of medicinal plants in St. Katherine mountain, in addition
to the small Sinai baton blue (Pseudophilotes) the smallest butterfly in the world
which is endemic to Sinai and its home range doesn't exceed 5 km2, feeding on
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Sinai Thyme (Thymus decussates) a plant species endemic to St. Katherine.
The impact of sea level rise, by reducing the area of coastal ecosystems, will
increase hazards to human settlements, and the degradation of coastal
ecosystems and coral reefs will have very negative impacts on the tourism
industry. The decline of fish stocks and their redistribution towards the poles
has major implications for food security and nutrition in poor regions, as
communities often rely on fish protein to supplement their diet.
7.4.5 Pollution:
A-Impacts on biodiversity: higher mortality rates, nutrient loading and
acidification.
B-Potential impacts for ecosystem services and for people: decreased
resilience of service, decrease in productivity of service, loss of coastal
protection, with the degradation of reefs and mangroves and eutrophication,
anoxic water bodies leading to loss of fisheries
Examples: Northern Delta lakes are affected by nitrogen pollution greater than
their critical loads. This triggered eutrophication, and the associated increases
in algal blooms and impacts on biodiversity and fisheries. For instance, Lake
Mariout water pollution causes remarkable effect on fish catch and the present
catch is less than one fifth of the normal levels of the sixties. Similarly, in Lake
Idku, industrial waste and chemicals used to spur agricultural productivity
nearby are severely damaging fish habitats in the Lake and the fishing industry
is dying.

7.5 Responses to the threats to biodiversity
National responses to the continuing loss of biodiversity are varied and threats
to biodiversity are addressed through a number of activities.
7.5.1 The Country Biodiversity Strategy and Action Plan:
The Convention on Biological Diversity (CBD) that came into force at the end
of 1993 requires all member states to develop a national biodiversity strategy
and action plan (NBSAP) as the primary mechanism for the implementation of
the CBD strategic plan with the aim to stimulate conservation action at the
national level. A National Biodiversity Strategy and Action Plan (1997-2017)
were developed by Egypt using a wide participatory approach. The strategy was
adopted by the Government in 1998 as response to Egypt’s obligations under
the Convention on Biological Diversity (CBD).
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Although the NBSAP stimulated conservation action at the national level and
contributed to a better understanding of biodiversity, its value and management
have not been fully effective in addressing the main drivers of biodiversity loss
or mainstreaming biodiversity and ecosystem services in development
activities. Egypt, as a Party to the CBD, is expected by 2014 to revise its plans
in line with the new CBD Strategic Plan for Biodiversity 2011–2020, which
includes reference to improving mainstreaming.
7.5.2 International and Regional agreements and strategies for cooperation:
Egypt is party to conventions and agreements pertaining to various aspects of
biodiversity conservation, such as to the Convention Relative to the
Preservation of Fauna and Flora in their Natural State, African Convention on
the Conservation of Nature and Natural Resources,
Convention on
International Trade in Endangered Species of Wild Fauna and Flora,
Convention on the Conservation of Migratory Species of Wild Animals,
Convention on Wetlands of International Importance Especially as Waterfowl
Habitat (also known as the Ramsar), United Nations Convention on the Law of
the Sea, Convention on Biological Diversity and its biosafety and access and
benefit sharing protocols, United Nations Framework Convention on Climate
Change, United Nations Convention to Combat Desertification, Convention for
the Protection of the Mediterranean Sea against Pollution, Protocol for the
Protection of the Mediterranean Sea against Pollution from Land-Based
Sources, Protocol Concerning Mediterranean Specially Protected Areas.
7.5.3 National legislative, institutional support and capacity building to
protect biodiversity:
Egypt established a system and legislation for the conservation of its natural
heritage. Most important are Law 48 (1982) for the Protection of the River Nile
and Water Channels, Law No. 124 (1983) for Fishing, Aquatics and Regulating
Fish Farms, Law 102/1983 as the legal framework for the declaration and
management of protected areas (followed by the declaration of Ras Mohammed
in South Sinai as the first protected area in Egypt), Law 124 /1983 for the
regulation and management of fisheries, Law 101 / 1985 to secure a suitable
source of funding for protected areas, Law 4 / 1994 on environment protection
which constituted a supportive national legislation helping to fulfill Egyptian
obligations under the Convention on Biological Diversity and regulating
hunting of wild animals and prohibiting the destruction of their natural habitats.
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Human resources in nature conservation sector reached more than 600 persons
including 7 holding PhD, 33 with MSc, 31 with BSc, 127 with higher
intermediate education, and the rest with basic essential education.
In order to strengthen the environmental structure and management process, the
powers and duties for inspection, enforcement, and environmental assessment
of the EEAA was increased and the Nature Conservation Sector (NCS) was
established. NCS liaises and coordinates activities with all sectors and
departments of EEAA as well as with other relevant national, regional and
international institutions.
7.5.4 Protected area-based conservation:
As indicated earlier, protected areas have been one of the primary responses for
maintaining biodiversity in Egypt. They have expanded over the past 30 years
in both number and area. By 2012, 30 protected areas were established,
extending over 14.6 % of the total land and marine areas of the country. They
include a representative range of national habitats and physiographic regions,
along with other sites of importance. They also cover major habitat
types/biomes and eco regions of global importance identified in Egypt.
However, the coverage did not meet the CBD 2020 Aichi target. Outside
protected areas the proportion of sustainably managed production landscapes
for agriculture, fisheries and aquaculture, amongst others, is limited.
7.5.5 Management effectiveness of Protected Areas:
CBD requested parties to review management effectiveness of Protected Areas.
assess the status (or “health”) of Egypt’s system of protected areas (PAs) by
determining the extent to which PAs are achieving their objectives, identifying
relative management strengths and weaknesses, and focusing attention for
action and policy intervention.
In 2009, assessment of management effectiveness of protected areas was
carried according to international standards using the Management
Effectiveness Tracking Tool (METT) for 7 PAs (Wadi Degla, St. Catherine ,
Nabq , Ras Mohammed, Northern Islands of the Red Sea, Wadi El-Gemal and
White Desert) which was later increased to 11 PAs (39% of its current protected
areas) thus exceeding the target adopted by the CBD, which requires Parties to
conduct evaluation for at least 30 % of their protected areas by 2010.
The main findings of the assessments were: PAs generally meet their
conservation objectives and the staff technical skills are generally good; the PA
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system is a vitally important socio-economic asset to Egypt but many benefits
are unrealized; PAs are all under-resourced, far below the norm for Developing
Countries or even for Africa; there is a marked disparity in the allocation of
staff and budgets to areas as opposed to their needs and the national priorities
in regard to biodiversity value; the conversion of land use, recreational use
(especially tourism) and hunting are considered as the greatest pressures
operating on the PA system and coordinated national strategies are required to
address these issues; while there appear to be good local relations, local people
don’t necessarily support the PAs and they are not involved in management
decisions; the system is vulnerable as a result of poor law enforcement,
overexploitation of resources, lack of resources and excessive pressure on
managers to accommodate unsustainable demands; site planning is generally
poor and only half of the protected areas have formal management plans or
definitive work plans.
The lack of financial resources is currently one of the main limitations to for
the effective management of existing protected areas in Egypt. Major sources
of protected areas funding in Egypt currently include national government
budget, bilateral and multilateral agencies (e.g. member countries of the
Organization for Economic Co-operation and Development (OECD), the
Global Environment Facility (GEF) and the World Bank; and probably other
sources. Generally, however, neither government budgets nor international
assistance have kept pace with the expansion of Egypt’s protected area network
since the CBD came into force in 1993. PAs are all under-resourced, far below
the norm for Developing Countries or even for Africa. In order to match the
regional or developing countries norms Egypt would need to invest between
$7.4 million and $15.7 million annually in its national protected area system –
a 4 to 9 fold increase on current expenditure.
Although public sector funding and bilateral/multilateral assistance will
certainly continue to be important funding sources, new and innovative
financial mechanisms are required to fill existing and future funding gaps.
Financial sustainability is a critical requirement of the effective protected area
networks envisaged by Aichi Target 11.
Considering this situation and the economic value of protected areas, a number
of economic instruments have been applied in Egypt to generate funds for
protected areas and to make them financially self-sustaining. While several of
these mechanisms have been around for some years, their successful
implementation may also require new approaches to ensure protected areas
indeed retain critical funds for effective performance and future growth.
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Outside protected areas, complementary ex-situ conservation measures were
undertaken for 17 animal and plant species. They resulted in the success of
captive breeding for several endangered species for the first time in Egypt.
These included Oryx dammah and Arabian Oryx, Caracal and porcupine.
Cheetah was introduced for the first time since 40 years, in addition to breeding
the fourth generation of Egyptian Gazelle. African turtles became also available
in large numbers.
Efforts have also been undertaken to rehabilitate some endemic flora and fauna
species to increase their numbers in their natural habitats to protect them from
extinction. These included: cultivation of some plant species in St. Katherine
PA, including Arfeja (Annarhinum pubscens), Zayteia (Septemcrenata nepeta),
Alloseeg (Sailne shimperiana), Alghasah (Ballota kaiseri) and St. Katherine
Thyme (Origanum syriacum) with fenced areas to protect them from random
grazing and other threats where the number of fenced areas reached 52
distributed in 18 sites; rehabilitation of wild turtles (Testudo kleinmanni) within
Zaranik protected area after its discovery in an area outside the PA;
reproduction of Acacia tree (Acacia raddiana) tree in Wadi al Gemal PA;
reproduction of Haglig tree (Balanites aegyptiaca) in Elba PA; reproduction of
Sarh plant (Maerua crassifolia) in Wadi al Gemal PA (wild animals like
gazelle, hyrax, hares and Al teatel pastures over seed, flowers and leaves of this
plant); and reproduction of Nabq plant (Zizyphus spina – Christi) known as the
apple of the desert in Nabq PA.
7.5.6 Managing invasive alien species:
Successful management of invasive species relies on preventing the
introduction and spread of species to new areas, as well as controlling and
eradicating established invaders in accordance with different international
agreements and organizations to which Egypt is party. In this regard, ample
efforts were undertaken by the Ministry of Environment in collaboration with
other relevant agencies to record different taxonomic groups of invasive alien
species in Egypt and to control invasive species transported by seas and ballast
water, and to obtain information about current status of marine alien-invasive
species. Although this signifies the national intent to manage biological
invasions, there are no legislation or strategies and management plans to control
and eradicate existing ones and to prevent the introduction of new ones.
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Exerted efforts are still limited and the number of alien invasive species arriving
in Egypt is increasing in spite of the fact that invasive species represent real
threats to the Egyptian ecosystems, economy and human health. Moreover,
information on existing management activities either does not exist or is not
readily available. Combating Invasive species is beyond the country’s current
potentials in terms of human, financial and technical resources, and requires
participation of all concerned agencies.
7.5.7 Managing wildlife trade and use:
In Egypt, terrestrial, inland water, coastal and marine wildlife is widely used
for commercial, semi-commercial and subsistence purposes through both
formal and informal markets. While some of this use is well managed and/or is
at levels within the capacity of the resource for renewal, much is thought to be
unsustainable. Nevertheless, there is no reliable information available on
informal commercial industries based on biological resources (e.g. hunting,
ecotourism and medicinal plants harvesting) because they are not appropriately
regulated, or managed through permit and licensing systems.
The first wildlife protection law in Egypt was passed in 1912; it made it illegal
to kill certain species of birds known to be beneficial to agriculture. Since the
1960’s, a number of important steps have been taken to conserve Egypt’s
vulnerable wildlife populations and important habitats. Law 53/1966 prohibited
hunting birds and other wild animals considered to be beneficial and in need of
protection. Law 102/1983 concerning protected areas is an important legislation
for nature conservation in Egypt where much of the country’s nature
conservation effort has focused on the establishment of a network of protected
areas. Law 4/1994 for Environment addresses wildlife conservation offering
protection of threatened species listed by decrees and laws. National
organizations were established for the protection of nature including the
Egyptian Wildlife Service established at the Giza Zoological Garden in 1979
and the Egyptian Environmental Affairs Agency (EEAA) established in 1992,
now the main component of the Ministry of State for Environmental Affairs. A
Game Bird Hunting Management Committee was established in 1994. With the
passage of the Environment Law (law 4 for 1994) a new, more powerful and
effective legislative system was established, which grants better protection to
Egyptian wildlife. Law 4 for 1994 gives the Egyptian Environmental Affairs
Agency (EEAA) the mandate and responsibility to protect Egypt's wildlife and
their habitats, and makes the organization the focal point for all of the country's
international conservation obligations (including CITES).
266

Intensive commercial collection and habitat destruction are the two main factors
which have led to the disappearance of many wildlife species in Egypt. For
instance, the Egyptian Tortoise (T. kleinmanni) is disappearing from much of
its former range because of intensive collection for trade and habitat destruction
despite that it was protected by the Minister of Agriculture Decree 1403 for
1990. This decree however was not implemented and has joined similar wildlife
conservation legislation in their fate of ineffectiveness. In fact the Zoological
Garden at Giza, part of the Ministry of Agriculture and was the managing
authority for CITES has continued giving export authorizations for increasing
numbers of this species over the past few years.
All available data about Egypt over 30 years at CITES in terms of the quantities
and the current status of international trade in endangered fauna and flora
species reveal that the Egyptian list combines 355 species including (352) fauna
species among which 296 in annex”2” and 3 flora species only. The list shows
that registered species contain 43 mammal species only out of 120 species, 75
bird species only out of 480 migratory and endemic species, 28 reptile species
only out of 112, 10 fish species only, 3 bivalves and the remaining majority
belongs to sanitarians species (367) which includes most of coral reef species
registered in Egypt.
Egypt State of Environment Report
Previous information indicates that Egypt is one of the most important countries
in the international trade of migratory species whether through direct export of
its natural resources which are mostly endangered or through being a transit
country for many species that come from Africa or being smuggled through
illegal trade. In spite of all exerted efforts since early 2000 to form
administrative and scientific committees to regulate and strict control over all
Egyptian “seaports and airports”, prohibit trading of these endangered species,
inspection campaigns on hotels and bazaars selling these endangered species or
their derivatives (leather and ivory handicrafts); however due to the limited
qualifications and capacities of committees’ members and customs’ employees
(mostly veterinarians) they require enhancement of their technical and
institutional capacities; as well as conducting scientific surveys on current
status and trends of these endangered species, in order to issue exporting
permits on a scientific basis. There is also a need to implement education and
public awareness campaigns at all levels.
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7.5.8Managing agriculture and biodiversity:
Sustainable agriculture has received increasing attention because expanding
agriculture is globally the principal driver of biodiversity decline. The extension
of agriculture in Egypt required more land than intensive agriculture to achieve
the same production levels. Although it may have fewer impacts on wildlife and
human health, it led to habitat loss and fragmentation and the erosion of genetic
diversity. In response, the National Gene Bank (NGB) situated in the
Agricultural Research Center (Cairo) undertakes the process of collecting,
conserving, describing, evaluating, regenerating and documenting the genetic
resources of the flora, fauna and micro‐organisms in the agricultural field. NGB
capacity encompasses 200,000 genetic origin samples, but the plant genetic
origins of the field and horticulture crops is estimated to be ≥ 35,000 genetic
origins, 500 of which are vegetables collected from the breeding programs and
international gene banks. In addition, there are many botanic gardens in Egypt
with good management and staff facilities. Almost all the Egyptian plant
collections are kept in the herbaria of the universities, research centers and
botanical gardens. Nine of these herbaria have been registered in the Index
Herbarium of the New York Botanical Garden.
The use of GMOs was identified as one of the new approaches that combine the
most effective, least harmful practices from intensive and extensive farming.
However, the use of GMOs in agriculture and also in aquaculture potentially
presents both threats and opportunities for biodiversity. To maximize the
benefits and to minimize the potential threats of GMO for biodiversity, the
status of Genetically Modified Organisms (GMOs) in Egypt was studied within
a national framework concerned with safety of handling, transport and use of
GMOs through Biosafety project funded by GEF/UNEP. A draft law has been
prepared and approved by the Ministry of Justice pending its submission to
People’s Assembly.
Organic agriculture in Egypt dates back to the mid-1970s. Bio fertilizers and
compost have been produced and applied to legume crops and cereals.to
increase food production while reducing the amount of chemical fertilizers
applied to crops. The Ministry of Agriculture has realized the importance of
organic farming of vegetables, fruits and some crops and Egypt’s first organic
farm was launched in 1977 by Sekem which recognized that fertilizers and
pesticides were degrading the soil and seeping into the food chain. By 2010, the
total area of organic farming was reached about 82167 ha. (Table 7-6).
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Table (7-7) Development of organic farming
in Egypt
Year
2005
2006
2007
2008
2009
2010

Area
(ha)
groups
24548.4
14165
19205.89
40000
56000
82167

% Organic
0.72
0.41
0.54
1.13
1.58
2.23

The Ministry of Agriculture and Land Reclamation is taking necessary steps to
issue a decree outlining the rules and procedures of organic farming for
conserving the newly reclaimed agricultural lands (e.g. Tushka Project in the
southwest Egypt) from the excessive use of fertilizers and herbicides. A number
of certifying agents are starting now to register, inspect and certify organic
products.
7.5.9 Local Community empowerment -conserved areas:
Local community empowerment-conserved areas are increasingly recognized
as legitimate and powerful tools for biodiversity conservation and sustainable
use. In Egypt, none of the existing protected areas is being managed by local
communities. Although local communities are not excluded from protected
areas, their role in safeguarding biodiversity remains a challenge to real
progress. However, the linkages between poverty alleviation and wellfunctioning ecosystems is emphasized at the local and community level, where
the impacts are felt, as well as at a national level where important decisions
about economic growth and development are made. Local communities are
encouraged to actively participate through partnership arrangements as in the
case of the medicinal plants project. A number of important poverty alleviation
and community development programs have been initiated, and presented
opportunity for improving natural resource management and employment for
the poor and linking biodiversity and social development.
7.5.10 Regulating access and benefit sharing of genetic resources and
associated traditional knowledge:
By ratifying the Nagoya Protocol on access and benefit sharing of genetic
resources and associated traditional knowledge in 2013, Egypt is committed to
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implementation of the benefit sharing provisions of CBD once the protocol
enters into force. To date, Egypt has no national legislation or administrative
mechanisms pertaining to access to Egypt’s genetic resources and associated
traditional knowledge and benefit sharing from their utilization. The absence of
legal and administrative mechanisms to regulate access to Egypt’s genetic
resources and to set conditions for benefit-sharing is a key constraint towards
achieving more meaningful benefit sharing. However, a draft law on “Access
and Fair Benefit Sharing” has been finalized; and a strategy on medicinal plants
including improving partnerships with private sector and civil society was
completed and adopted by the Egyptian Government.
7.5.11Recognizing the value of cultural diversity and traditional
knowledge:
The Strategic Plan for Biodiversity Convention and the Aichi Biodiversity
Targets support greater respect of traditional knowledge and its full integration
and reflection in CBD implementation at all levels, with the full and effective
participation of indigenous and local communities (Aichi Target 18).
Egypt protected and documented traditional knowledge and their usage
particularly in protected areas; through registration of 38 species of medicinal
plants in South Sinai, 45 species in North Sinai, 19 species in Elba's area, 13
species in western desert, 16 species in eastern desert; in addition to registration
of handicrafts and linkage of cultural heritage with natural heritage in protected
areas.
The recently finalized draft law on the regulation of access to genetic resources
and related traditional knowledge and the equitable sharing of benefits from
their use covers the protection of traditional knowledge, innovations and
practices of communities concerned with biological resources within a
framework recognizing their individual and collective rights.
7..5.12 Managing the impacts of climate change on biodiversity through
mitigation and adaptation:
Managing the impacts of climate change on biodiversity through mitigation and
adaptation is covered in the Chapter on “Climate Change”.
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7.5.13. Communication, education and Public Awareness:
A Communication, Education and Public Awareness Strategy was prepared. It
covers issues such as the importance of taking necessary steps to conserve
biological diversity; allocating suitable materials in the field of education,
communication and defining targeted groups; mainstreaming biological
diversity in education strategies; establishing an effective method for
communication and exchange of information; developing data bases and
establishing websites ; publishing books, reports, CD's, films, videos; holding
workshops, TV and radio interviews, delivering lectures for targeted groups.
This strategy has achieved success in raising public awareness among public
that can be manifested through the increasing numbers of protected areas
visitors, and the increasing numbers of electronic mails reporting about
violations in protected areas by local inhabitants, public and foreign tourists.
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Chapter 8
Afforestation , forest , green belts and spaces

8.1 Introduction
The trees are considered one of the most natural environmental elements that give
good protection and shade, the planted forests and trees are one of the most
important renewable natural resources that keep the ecological balance. Besides,
they play an important role in the natural environment where they are present, they
interact with various forms of climatic and environmental elements like land and
marine and vital work to protect the environment in all its elements, and without
trees, the human life will become unsustainable, and the best proof of that is
advocated by many conventions and conferences, we have to preserve the forests
and plant trees for our planet.

8.2 Exerted Efforts
The Ministry of State for environmental affairs has developed a strategy for
organizing and supporting many activities of planting many landscapes, green belts
and timber forests as follows:
8.2.1

Green

Belt

around

the

Ring

Road

of

Greater

Cairo

The project aims to cultivate a green belt around Greater Cairo with length of 100 km
planted with 550,000 trees irrigated by treated waste water, the first stage aimed to
plant the length of 14 km, starting from the intersection of Katameya road through
Ain Sokhna - with the ring road to the intersection of Cairo-Suez Road, where 65,000
trees were planted, and currently the following-up of the maintenance work to that
stage has been completed . The infrastructure of the second phase has been completed
with the length of 8 km, starting from the intersection of the Cairo - Suez road until
the cross road to Cairo - Ismailia, where the digs needed to plant trees were completed
in addition to the completion of the infrastructure of reservoirs and main lines of
irrigation in preparation for the start of planting trees where 50 thousand trees are
cultivated at this stage, and it will be irrigated by Drip irrigation system using treated
wastewater to protect the environment, the second phase of the project has been
included
as
a
CDM
project.
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Map (8-1) green belt around Greater Cairo

Pic. (8-1) The first phase of the project the green belt around Greater Cairo
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1. Ministry of Environment pays much attention for planting green belts around
cities, as well as participating in the project of green belts in the Arab world in
coordination with the General Secretariat of the Arab League with the participation
of 22 countries, and currently it is in the executive steps to start the first phase of the
project.
8.2.2 Afforestation, planting landscapes and garden activities: 1. Successively the Ministry of Environment pays much attention for afforestation,
green landscapes and establishing new gardens, where the ministry has developed a
garden at Cairo University with an area of 400 m2 by cultivating green landscapes,
palm trees and seasonal flowers. The Ministry has also developed Magraa Elayoon
Park in the Hospital of 57357 on an area of 16 thousand m2, where landscapes have
been developed by planting flowers and palm trees in addition to building pergolas.
The entrance garden of Raswa in Port Said Governorate has also been developed on
an area of 33 thousand m2, as well as raising the efficiency and the development of
Ezebt Elwalda garden in Helwan on an area of 6 acres. The maintenance work of the
plantations of peace garden in Sharm el-Sheikh on an area of 33 acres has been
completed of which 5.5 acres including 45 species of medicinal and aromatic plants
with medical and traditional use over the years by South Sinai Bedouins. in addition
to 45 species, including palm and semi palm trees, shrubs, herbs , climbers and green
landscaping as well as garden of Cactus contains 35 species, and more than 3,500 of
the
olive
trees,
symbol
of
peace,
were
also
cultivated.
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Pic. (8-2) Raswa garden in Port Said

Pic. (8-3) 57357 Hospital in Magraa Elayoon
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Pic. (8-4) Cairo University garden

Pic. (8-5) Peace Park in Sharm El Sheikh
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2. within the belief of the Ministry of Environment of the important role of
public gardens, landscaping and its vital role in maintaining the ecological
balance and improving the living conditions, an inventory of the number of
gardens and its area has been completed this year all over the Republic in
cooperation with the Environment offices in the governorate during the period
from 2005 to 2012. it has showed exclusively that the highest numbers of the
gardens were in the following governorates in this order: Cairo 764 gardens,
Dakahlia 172 gardens, Giza 168 Parks, Alexandria 156 gardens, while the
lowest numbers of gardens were in the New Valley 10 gardens, Matrouh 14
gardens, Luxor 17 Gardens, Red Sea and Aswan 25 gardens.
3. Within the celebration of World Environment Day, the ministry contributed
to the support of all the governorates of the Republic with trees and shrubs
where the number of trees provided to support the ecosystem amounted to
(13,500 trees) with average of about 500 trees for each governorate, the trees
species have been selected carefully with scientific experience of aesthetic
and economic value, as well as the suitability to the environmental conditions
for each governorate of the Republic.
4. Providing environmental support with trees for environmental awareness
convoys to the number of 20 counties with a total of 4,500 tree to raise the
environmental awareness of young people and their participation in the
cultivation of these trees.
5. Support the initiative “ Ministries without walls” in coordination with the
Ministry of Youth with campaign of “youth is giving “, where the young
people planted those trees in all the governorates of the Republic (27
governorates) number 4500 trees with 150 trees for each governorate as well
as the number of 13500 and 500 seasonal flowers for each governorate ).

Pic. (8-6) youth participation in tree planting through awareness campaigns in the governorates
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6. Through “clean home” initiative that has provided support for the cultivation
of trees in some areas like El zawya Alhamra- Almarj- Sharabia) and Cairo
Governorate (Elamranih- Elmartioutih- Imbaba-Ard Eliwaa) in Giza
Governorate, where the accumulations have been raised in those areas and
they were planted by trees to raise environmental awareness among the
citizens where 2000 trees were planted.
7. Contribute to the planting and beautification of some universities, colleges
and public schools, as well as planting around mosques, monasteries and
public hospitals, units of the Central Security, public squares, NGOs and the
Ministry of Civil Aviation, the number of trees amounted to (12000 trees).
8. Continuing the development of the central nursery and the Child garden
affiliated to EEAA as the central nursery is always a source for the production
of trees, shrubs and plants shade and it is used for environmental support of
schools, units of the Central Security, public hospitals, mosques, monasteries
and NGOs, and the Child garden is an environment and health outlet for the
people of New Cairo area. The ministry has provided support for the
establishment of a nursery in EEAA regional branches in New Valley,
Fayoum and Alexandria, in activation of Article 27 of law no 4 of 1994 that
stipulates on the necessity to establish a nursery in every village and
governorate.

Pic. (8-7) The development of the Child park of EEAA in Katameya
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Pic. (8-8) the development of the central nursery of EEAA

8.2.3
Planting
Timber
forests
using
treated
wastewater:
The planting of Timber forests using treated wastewater is one of the best and the
most secure investment to make use of this quality of water, in addition to ending
the problem of wastewater disposal, there are many environmental, economic and
social returns that can be obtained from the establishment of timber forests.
There are many efforts exerted in coordination between the relevant ministries
(Ministry of Environment, The Ministry of Agriculture and land reclamation and the
Ministry of Housing and Utilities) in the implementation of the national program for
the safe use of wastewater treatment in planting timber forests and implementing the
Egyptian CODE for the use of treated wastewater in agriculture and it was issued in
2005. Also, 17 thousand acres of timber forests have been planted over 34 forests in
17 governorates.
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s.

Map (8-2) Distribution of Timber forest irrigated by treated waste water in governorates
treatment distribution
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Table (8-1) shows the status of the implementation of timber forest that are irrigated with treated
wastewater

Governorate

Station
No. of
disposal(10 timber
00m3 /day forests

Planted
Area
(acre)

Irrigation
system

The plant species

Aswan
Luxor

100
55

4
2

730
900

Qena

274

3

900

Kaya - Termanalaa
Kaya- Jatropha
camphora - Tut
Acacia
camphor - Kaya

Sohag

416

6

2491

Assiut
Minya
Giza

223
110
65

3
2
1

495
200
500

Drip
Drip
+develope
d Flood
developed
Flood
Drip+
developed
Flood
Drip
Drip
Drip

Dakahlia

2

1

200

Drip

Menofia

18

1

600

Drip

Matrouh

50

1

200

Drip

1

60

Drip

Cupressus- concarpus
Casuarina
Cupressuscamphora CasuarinaPinales Acacia
Casuarinacamphora
Casuarinacamphora
CupressusPinales KayaCasuarina
camphora- concarpus
Jatropha
Cupressus- Pine
CamphoraCasuarina

Alexandria
Ismailia

90

1

500

Drip

Suez
North Sinai
South Sinai

30
15
10

1
1
2

400
300
700

Drip
Drip
Drip
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Kaya- Jatropha

Kaya
camphora - Casuarina
Cupressus- Kaya

Red Sea

94

1

200

Drip

New Valley

41

3

1800

Drip+
developed
Flood

34

11176

Total

Casuarina- Jatropha Kaya
Kaya- Terminalia
CasuarinaCamphora- AcaciaTamarix aphylla- Azadirachta indica

The project aims to:
1. Making use of the treated wastewater in planting green belts and spaces and
timber forests.
2. Reclamation and adding new spaces from desert land.
3. Providing new job opportunities for young people.
4. Protect water resources from pollution (the Nile River, lakes and
groundwater), as well as the soil.
5. Providing part of the timber produced locally to rationalize importing from
abroad such as mahogany wood.
6. Protecting the desert areas and new cities from the wind, sand creep, dust
storms and the resulting health and environmental damage, and desertification
confrontation, as well as the absorption of carbon dioxide and producing
oxygen.
7. Establishing wooden Industries and adding new sources of income from
secondary production of forests such as raising silk worms for the
manufacture of silk and Sisal to manufacture ropes in addition to production
of
biofuels
from
Jatropha
and
jojoba
cultivation.
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Pic. (8-9) Jatropha forest in Luxor

8. Possibility of selling carbon credits from trees that are planted in these forests
and belts as CDM, plant species that are cultivated in these forests are selected
carefully and with scientific experience that have an economic value, as well
as its suitability for ecological conditions (soil and climate). Recently Ministry
of Environment in collaboration with the Ministry of Agriculture and Land
Reclamation and the University of Munich, Germany, have signed a
memorandum of understanding on the provision of the German experience in
the field of planting forests to benefit from the German experience in the
establishment of more forest.

8.3 Future Vision
The Ministry of Environment is intensifying efforts to add more green space and
planting trees and support environmental awareness and the creation of parks, both in
schools, universities, public places and ancient towns and new urban communities, as
well as the supporting NGOs in view of its environmental, health, beauty and tourism
that has a useful implications for society.
With the ever-increasing quantities of wastewater that is treated and the succession of
the establishment of treatment plants in other parts of the country during the years of the
plan, the Ministry of Environment in collaboration with all relevant ministries ensures
the vital importance to the progress of work and the cultivation of more timber forests
and green belts around the Ring Road of Greater Cairo and major Crossroads around
the old and new cities.
522

Part Four: Urban Environment
Chapter 9: National efforts for Combating Desertification
Chapter 10: Urban, Industrial and touristic development
Chapter 11: Industry
Chapter 12: Solid Waste
Chapter 13: Hazardous Substance & Waste
Chapter 14: Environment Protection Fund
Chapter 15: Environmental Performance Index

782

Chapter Nine
The National Efforts
for Combating Desertification

9-1 Introduction:
Egypt has a total area of about one million kilometer within arid and
Semi- arid climatic conditions with only 3% of total area as agricultural
productive lands. Egypt is considered a densely populated country with
more than 90 million persons, mainly concentrated on an absolutely small
territory around the Nile Valley and Delta. This led to eventual
environmental pressures which, together with the diversity and sensitivity
of the natural ecology and cultural heritage, have made the environmental
protection a matter of serious public concern.
Egypt has signed the Convention to Combat Desertification (CCD) on
July 22, 1996, and submitted four national reports, the last one was on Dec.
2012. In addition to signing the Convention on the Climatic Changes on
July 14, 1999, but hasn’t signed the protocol of Kyoto yet. Moreover, it
signed the Convention on the Biodiversity on July 12, 2001.
Since there are significant variations in the environmental
characteristics in each of the four agro-ecological zones in Egypt, but the
active desertification factors and processes and their impacts are
necessarily variable. Accordingly, this made it inappropriate to formulate
a unified programme to combat desertification in such zones.
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9-2 The four agro ecological zones of Egypt:
Egypt is endowed with four main agro-ecological zones having
specific attributes of resource base, climatic features, terrain and
geomorphic characteristics, land use patterns and socio-economic
implications. Therefore, it is found appropriate to formulate programmes
comprised of subcomponents geared to address the specific attributes in
each of the agro ecological zones distinguished as follow:
1. The Nile Valley: encompassing the fertile alluvial land of Middle
and Upper Egypt, the Nile Delta region and the reclaimed desert
areas in the fringes of the Nile Valley.
2. North Coastal belt: including the coastal area stretching east from
North-Western coast to North coastal area of Sinai.
3. The Inland Sinai and the Eastern Desert with their elevated
southern areas.
4. The Western Desert: encompassing oases and southern remote
areas, including East oweinat, Tushka and Darb El-Arbian areas.

9-3 The main pressures and processes that drive to
desertification
Desertification factors:
1. Urbanization
Urbanization is one of the most extreme forms of land degradation
because it means irreversible loss of soil function, and causes sealing of
agriculturally productive land.
2. Salinization
Salinity problems are wide-spread in Egypt. Almost 30% of the irrigated
farmlands are salt-affected. It is estimated that 60% and 20% of the
northern cultivated land and both middle and southern Delta regions, in
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sequence, are salt-affected soils. Meanwhile, in the Nile Valley salt
affected soils represent about 25% of the cultivated areas.
3. Pollution
Chemical degradation of water and land resources, defined as the
combined negative effects of the chemicals and chemical processes on
the aquatic system and the properties that regulate soil function, is
considered an important agent of desertification.
4. Soil fertility depletion
Extensive and frequent cropping, under the conditions of unsustainable
irrigation water management and improper agricultural practices, in the
Nile Valley and Delta have resulted in depletion and deficiency in many
nutrient elements.
5. Wind Erosion
Because of the arid climate, wind erosion is one of the major processes
of land degradation in Egypt, as it is clear in the Western and Eastern
desert & inland Sinai which are mostly sandy-soil. Wind erosion also
occurs in the coastal zone where coastal sand dunes dominate.
Therefore, wind erosion affects about 90%of the total country area.
6. Water Erosion
Water erosion is among the major factors of land degradation in the
northern coastal zone of the country where abrupt and intense rainstorms
cause excessive runoff and considerable soil erosion. Such process also
prevails in the coastal plains, hilly and mountain slopes of the Red Sea,
Al Aqaba Gulf as well as the southern parts of Sinai and many wadis in
the western East Desert. The annual soil loss via water erosion in rain
flowed areas along the northwestern coastal sub- zone is estimated
between 0.8 and 5.3 ton/ha/year.
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7. Sand Encroachment
Sand dunes and other sand forms in the coastal and inland deserts are
the most vulnerable to wind erosion and deposition, consequently they
constitute a serious threat to the agricultural development, rural and
urban settlements, road traffic and public health. Active dunes and sand
encroachment cover more than 166000 km2, i.e., about 16.6% of the
total country area.

9-4 Impacts of Desertification
The major impacts of desertification can be summed up in the
following:
1. Vegetation cover and grazing resources
Desertification leads to decreasing percentage of natural vegetation
cover, decline of most high and medium palatable species percentage
and total disappearance of others, disappearance of many good annuals
of high forage value. …etc. While overgrazing of plant species led to
their disappearance or remarkable decline, which increased the run-off
and reduce the infiltration, production and ground water recharge.
Therefore, reduce the perennial cover and reduce production from
annuals at soil surface.
2. Water and Soil Resources
Desertification processes lead to increase wind and water erosion and
their negative consequences on natural water and soil resources. These
negative consequences include salt encrustation, organic matter and
nutrient depletion, increasing storms dust probability….etc.
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3. Socio-economic impacts
This includes the indirect negative consequences of desertification on
water resources deterioration and land resources degradation on public
health which includes; drinking water resources contamination,
exposure to hazard diseases, fish and food products contamination,
increasing the probability of sandstorms blowing…..etc. Consequently,
these factors negatively affect the local communities in many aspects
that increase the suffering and poverty in the desertification affected
local communities.

9-5 National response for Combating Desertification:
The National Response framework to combat desertification included
integrated programmes, each embraces some illustrative and replicable
projects and their action plans were suggested to combat desertification in
each agro – ecological zone as previously described and could be
summarized as follows;
1. Nile Delta and Valley:
The integration between the related national bodies such as
MWRI, ARC and DRC achieved significant positive indicators
regarding combating desertification in the region as ;
a. Enhancing the efficiency and environmental sustainability;
through the management and utilization of the most important
natural resources of the country, i.e., water resources and
agricultural land. It is estimated that the crop productivity has
increased, on average, by 15% and the rate of economic return
reached 25%. Consequently, a significant improvement in the
living standard of the rural population is achieved. In this respect,
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it is worth to mention that implementing these programmes
continuously will make the beneficiaries pay their full cost.
b. Adopting and implementing several elements of capacity
building.
2. North Coastal Zone:
Within six integrated programs and projects, the whole region has
positively participated in combating desertification activities.
These activities that has taken for the development of the North
Coastal Zone had positive trends on the environment and local
communities and could be summed as;
a. Minimizing the deterioration of the fragile ecosystems and
reducing the incidence of desertification. This impact was
accomplished through infrastructure development that activates
water harvesting mechanisms, in addition to land improvement
with consequent positive results on agricultural productivity and
farmer income and thereby reducing poverty.
b. Encouraging the local communities' participation by providing
training and extension services including women’s development
activities.
c. Environmental monitoring and applied research for improving
local

capacity

for

testing

and

generating

agricultural

technologies suitable for arid and semi-arid conditions.
3. Western and Eastern Deserts including Inland Sinai
Through implementing eleventh different projects, it was clear
that these projects were very important to the environmental
economy in general and to the local communities in particular.
Some of these projects were based on participatory approach of
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the local communities, where they included components for
training and extension. Furthermore, these activities contributed
for alleviating the negative impact of desertification problem on
the infrastructure and development activities.
Concerning the current situation during the last ten years, the land
improvement authority that is concerned with land improvement
as a major task for combating desertification. One of the top
priorities of this authority is to find out the main causes of land
deterioration in the old cultivated lands which constitute around
90% of agricultural activities in Egypt. These lands mainly
occupy the Nile Valley and Delta agro-ecological zone in
addition to some newly cultivated lands in other agro-ecological
zones of Egypt that were subject to combating desertification
programs through several fields.
Unfortunately there is no a reliable official statement about the
total area under the threat of desertification, yet this statement
could be predicted from the activities of the Land Improvement
Authority during the last ten years that reached land amelioration
of more than 3227075 feddans.
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Chapter 10

Urban, industrial and tourism development
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10-1 Introduction
Egypt suffers from the problem of poor population distribution - like
most developing countries - where most of its population concentrated in
that narrow strip, and that limited space around the Nile Valley and Delta,
which is narrowed by the abundance of the population, despite the great
efforts that are exerted in building new cities outside that strip, but the
problem of population concentration around the Nile Valley and some
few oases in the middle of the desert is still existing. Moreover, Egypt's
population map shows great concentration especially in Cairo, the capital
and some governorates characterized by its development where urban
development is a major factor which directly impacts the proportion of
population concentration.
In general, this concentration of population led to many problems such as
urban sprawl on agricultural lands and environmental pollution, in
addition to the over loading of facilities and services in the governorates
which has high population density, and thus led to several negative
effects on the dynamics of city development that characterized by high
concentration of population.

10-2 In the field of Urban Development
10-2-1 Demographic characteristics of urban areas
a. Cairo occupies rank no. 17 in the list of the largest mega-cities all
around the world in 2009, and it is expected to remain in that rank
until 2025, according to the United Nations estimates.
b. Cairo is the largest Egyptian cities of its population, its population
was more than fifth the Egyptian cities dwellers (21.5%).
c. Alexandria City came in the second rank, it occupied (12.9%) of
the total urban population, followed by the city of Giza by (9.2%).
d. Egypt has 246 cities inhabited by about 31.4 million people
according to 2006 Census, despite this large number of cities in
Egypt, 56% of the urban population is concentrated in the
following cities of the governorates (Cairo-Giza-QalubyaAlexandria)
e. The following figure shows the top 10 cities in terms of population
density to the total number of cities which are (Cairo, Alexandria,
Giza, shubra El-kheima-Helwan-Suez- Port said- El Mahala el
kobra-Mansoura- Tanta) respectively.
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Proporation of Population to the total
population number in Mega cities in Egypt
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Figure (10-1) the top 10 cities in terms of population density

10-2-2 The relative distribution of cities according to population
a. Ratio of 44.3% of Egyptian cities located in the Delta, followed by
Upper Egypt 36, 6%.
b. The relative distribution of city dwellers to the geographical
regions 43, 1% of Egypt’s population living in urban areas
distributed on 241 cities.
c. 41, 8% of the urban population in Egypt live in urban governorates,
followed by the governorates of Delta (28%) then the governorates
of Upper Egypt (27, 4%).
d. More than a quarter of the Egyptian cities (28%) inhabited by
25.000 people to less than 50,000 people.
e. (5) Cities (Cairo, Alexandria, Giza, shubra El-kheima-Helwan)
inhabited by 15.9 million people while 15.9 million people live in
238 city.
f. (4) Egyptian cities (Cairo, Alexandria, Giza, shubra El-kheima)
inhabited by more than million people.
صورة
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األزدحام
السكانى
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Pic. (10-1) Population crowding in greater
cities
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10-2-3 Major environmental problems of urban areas
a. Random urban sprawl on agricultural land that should be preserved.
b. The increasing population density in urban and rural areas.
c. Deterioration of urban environment and overlapping of land uses in
cities and villages.
d. Limited financial allocations for water and sanitation projects.
e. Imbalance of housing services distribution and facilities in all regions.
f. Increased traffic and transportation problems.
10-2-4 Slum areas
(227) million people improved their standard of living and they left the
slum areas during the past ten years from (2000-2010), including 22
million people in developing countries have moved from the slums in
order to be developed.
(1) Among 3 of urban dwellers in developing countries live in slums.
Egypt is considered one of the top 20 cities in the world in terms of
efforts exerted to improve slums conditions as it occupies the fifth rank in
decreasing the percentage of urban population who lives in slums after
Indonesia, Morocco, Argentina and Colombia.
10-2-5 Efforts in the field of urban development
Studying the applications presented from Cairo governorate to modify the
topology of the different activities according to the land uses, through the
governing regulations to change topology of activities and finalize the
study and provide the technical opinion for (13) projects.

10-3 In the field of Industrial Development
10-3-1 The new urban and industrial cities in Egypt
a. The government is seeking to expand the inhabited area by
building new cities, which aims to ease the pressure on the
overcrowded populated areas in the mega cities of the country.
b. The number of new urban cities until 2009 amounted (22) cities vs.
(7) cities in 1982, which means that the new urban cities have been
doubled during the period (1982-2009) about 3 times.
c. (7) cities of the new cities located in the eastern region, it is (10th
Ramadan City – 15th May City - New El-Salehia - Badr – ElShorouk - and New Cairo), while there are two cities built in the
northern region (in the New Damietta city, and New Borg El
Arab), while the North and South region of upper Egypt occupies 9
cities of the new cities. This may be due to the efforts of the
government to develop Upper Egypt through providing services
and facilities.
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10-3-2 Environmental problems in the field of industrial development
Industrial pollution is resulting from the use of outdated technologies in
the industry.
Lack of the information systems and data is considered an obstacle to the
process of decision-making and follow-up of implementation.
The spread of small and medium industrial activities, that use heavy oils,
coal, rubber and some waste as a fuel, which leads to increasing air
pollution emissions.
Lack of funding in order to achieve the cleaner production.
Lack of a digital map of land use for industrial purposes.
10-3-3 The efforts in the field of industrial development
Coordination with Qaliubiya governorate, scientist's syndicate, the central
department of inspection, Central Laboratory, water and air quality
sector, to discuss the development of the Ekresha industrial area (Khanka
center), many field visits were conducted to the Ekresha area in
coordination with the Qaliubiya governorate to determine the current
status of the area.

10-4 In the field of Tourism Development
10-4-1 Tourism Development Areas (the approved division by the
General Authority for Tourism Development)
1- Red Sea 2 – El- Ain Sokhna 3 – Aqaba Gulf 4 - Ras Sidr 5 - North Coast
Lake
7- El- Tour 8 – El- Fayoum.

Map (10-1) Areas of tourism development in Egypt

مناطق التنمية السياحية1
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6 - Nasser

10-4-2 The problems of tourism development :a. Increasing the incoming tourist movement through the protection of the
environmental resources.
b. Disseminate the environmental awareness among the workers in the field of tourism
investment.
c. The necessity to rely on the centers of tourism development in adding urban areas
that allow the permanent settlement.
d. The need to increase the public awareness of the importance of tourism as one of the
tributaries of the national economy and its importance in providing employment
opportunities.
e. Developing an additional tourist patterns that depend on sustainable tourism.
f. Putting the protection of natural resources within the priorities of new tourism
industry.

10-4-3 Efforts in the field of tourism development
a. Conducting a coordinative meeting between the ministries of environment and
tourism to maximize the benefit from the protectorates and put them on the map of
eco-tourism.
b. The Ministry of Environment has signed a cooperation protocol with the Ministry of
Tourism and the Centre for Environment and Development for the Arab Region and
Europe (CEDARE) to upgrade the environmental performance of the tourist facilities.

10-5 The future vision for the development of urban,
industrial and tourism regions
10-5-1 In the field of urban development
a. Directing urban growth into new areas with the provision of
facilities and services.
b. Equitable distribution of services in all urban residential areas,
especially towns and villages.
c. The optimal use of the axes and urban development sites in Egypt
through Urban Development plans.
d. Activate the community Participation concept in the areas of urban
planning for all the villages and cities of Egypt.
e. Reducing the spread of slum areas and upgrading existing ones
with the provision of services and facilities.
f. Legalization of property with the people participation.
g. Directing the planned urban growth towards the expansion of
desert areas to reduce the agricultural lands erosion.
h. Achieve the full coverage of sanitation services and work on the
mechanisms of alternatives technologies in order to solve drainage
problems.
10-5-2 In the field of the development of industrial zones
a. Dissemination of the cleaner production technology.
b. Establishing a comprehensive database for all the information that
is related to industrial activities located in the governorates and the
new industrial zones.
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c. Preparing the studies and sectoral, spatial plans to relocate the
factories that causing pollution outside residential areas.
d. Establishing a specialized industrial zones for industrial activities
such as: foundries, tanneries, and textile activities which cope with
the urban development schemes.
e. Developing an existing industrial zones and design a general plans
for expansion and increase efficiency.
10-5-3 In the field of development of tourist areas
Short-term objectives are applied through a variety of Axes, including:
1st Axe
Including the dimensions of environmental sustainable development,
within the Environmental Impact Assessment studies (EIA)
2nd Axe
Assessing the current situation of tourism projects that have obtained EIA
approval previously through a questionnaire for tourist facilities and
measure the extent of depleting the natural resources or not.
3rd Axe
 Establishing and operating environmental monitoring networks for
tourist projects in coordination with other units of EEAA and its
branches.
 Planning and direct organization of environmental management for
tourist projects which are subject or not subject to the provisions of
the EIA system.
Long-term goals
 Encouraging the environmental architecture (Green building) based
on local materials and methods of use that cope with the
surrounding atmosphere.
 Applying the environmental indicators, and giving the
environmental certification for environment-friendly systems.
 Motivate the use of renewable energy (solar, wind).
 Prepare and implement a strategy for eco-tourism.
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Chapter Eleven
Industry
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11-1 Introduction:
Industrial development in Egypt is considered the essence of growth and
economic development. It reflects extent of economic progress to enlist its
products on the global markets with the purpose of upgrading a manufacturing
& production sector which is reflected on exportation sector, as it is a vital
issue and essential motive for realizing development in any country. Industry
sector occupies an advanced rank in its importance for the Egyptian National
economy; as it stands on the top of the economic sectors in terms of its
contribution to GDP, in addition to its strong interrelation with
many productive and service sectors and its role in developing foreign trade
and improving payments balance.
MSEA implements many funding programs to achieve environmental
compliance, through providing soft packages to finance pollution abatement
and cleaner production projects. The importance of cleaner production projects
is reflected in being the most important method to achieve sustainable
development and reduce pollutants in the industrial sector from the source; as
well as coping with global industrial policies, spreading the cleaner production
trends and the emergence of new global concepts based on principles of
comprehensive quality to achieve the product quality.

11-2 Current Projects and Programs
11-2-1 Egyptian Pollution Abatement Projects –Second Phase (2007-2012)
The project provides soft financial package to support industrial pollution
abatement projects in industrial facilities with financial package (80 % loan,
20% grants). EPAP II concentrates on hot spot polluted areas in Greater Cairo
& Alexandria governorates, combining large industries emitting great amounts
of air and wastewater pollutants loads such as cement, iron and steel, chemical
industries and tanneries. Funding package of this phase estimated with 185
million dollars (one billion Egyptian pounds). Provided support include the
following:
1. Financial Component:
Provide soft loans for industrial facilities, re-loaned by National Bank of
Egypt (80% loan, 20% non-refundable grant). The following illustrates
budget of that component:
303

1-20 Million US$
2- Equivalent to 40 Million US$
3- 40 Million €
4- 40 Million €

World Bank for Construction and Development
Japan Bank for International Cooperation (JBIC)
European Investment Bank (EIB)
French Development Agency (AFD)

2. Technical Support Component:
Provide technical support to industrial facilities which will be financed by
the financial component (non-refundable grants) through:
1- European Investment Bank (EIB)
2.8 Million €
2- Government of Finland
0.88 Million €
3.Current status (2012)
41 projects are currently listed in the project, 31 major companies with
total cost estimated with 195,171 Million US$.
Table(11-1 ) Projects in EPAP II pipe line
Projects

Implemented projects
Implemented projects During 2012
Projects under implementation, start
up test, Monitoring
Projects under supplying and
installation(loan agreement signed)
Projects under bidding (loan
agreement will be signed during
2013)
Projects under preparation
Total

Number of
Projects
8
5
4

Cost (Million dollar)

14

104.205

7

23.496

3

8.4

41

195.171

29.269
26.833
2.968

Table(11-2) Implemented and operated projects through EPAP II During 2012
Loan
(million
Dollar)

Company

location

Project

Abou Zabaal Fertilizer

Qalubia

Rehabilitation of phosphoric
acid units, fertilizer units and its
mills
(3 Projects)

Egyptian Starch & Glucose
Co.

Qalubia

Modify production lines – in
process

11.142

El Nile
Soft Drinks Company
“Crush”

Alexandria

Installing waste water
treatment plant

0.7
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14.991

Total

26.833

Table(11-3) Projects under Start Up
Loan
(million
Dollar)

Company

location

Project

Harvest food

Alexandria

Alexandria Sodium
carbonate

Alexandria

Installing of industrial waste water
treatment plant
De-dusting system

Kiriazi Electric

Obur

Kiriazi Electric

Obur

Total

Installing
of industrial waste water
treatment plant
Installing of industrial waste water
treatment plant
2.968

0.21
1.73

0.435
0.593

Table(11-4) Projects under Supplying and Implementation
Company

location

Project

Loan
(million
Dollar)

Current status

National
Cement

Cairo

New tissue filters for dry
lines 3 and 4

16.5

Under Contracting

Cairo

Replacement of furnaces
‘door

1.,945

Under installation

El Nasr for Coke
Ameria
Petroleum
Refining
Arab Abou Saad
brick factories
Helwan cement
Ameria
Cimpor Cement
Ameria for
Cement
Amreria for
Cement
Porta Egypt

Alexandria

Cairo
Cairo
Alexandria
Alexandria

Alexandria
6 th of October

Under installation

Replacement of phenol
with NMP

15

Fuel switching

25

Cement mills Filters

1.4

Installation of new bag
filter
13 filter replaced in the
area of packaging and
clinker handling line 1-2

7.8
1.26

Filter replacement in line 2

7

Solvent Recovery unit

4

Under
Implementation
Under supplying
and Installation
Under supplying
Under supplying
and installation
Signed contract
Under supplying
and installation
Awarding

Abu Qier
Fertilizer

Alexandria

Installation of Reverse
Osmosis unit

8

Rotografy

6 th of October

Solvent recovery unit

6.5

Awarding

Arabia for

-

Alternative fuel

8

Awarding
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cement
Egyptian
Petrochemical

Alexandria

Installation of industrial
waste water treatment
plant

Awarding
1.8
104.205

Total

Table(11-5) Projects under Tendering Procedure
Company

location

Project

Loan
(million
Dollar)

Current status

Great Food

Alexandria

Installing Waste water
Treatment plant

0.3

under Contracting

Maya Gas

Giza

Fuel switching for Brick
Factories in Saaf area
Installation of ventilation
unit
Installation of industrial
waste water treatment
plant
Rehabilitation of ferforal
production
Waste water pollution
abatement by treatment
from pollution source

15

under Contracting

0.09

Supplying and
installation

0.106

Supplying and
installation

5

Technical
Evaluation

2

Under bidding

1

tender Issued

6 th of
October
Universal

Alexandria
Petroleum
Egyptian
Petrochemical
Alex steel

Alexandria
Alexandria
Alexandria

In process Modification

Total

23.496

Table(11-6) Projects under Preparation
Company

Location

Project

Loan
(million
Dollar)

Current status

Delta for
steel

Cairo

Upgrading dust collection
system in furnace area

4.4

bidding
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Alexandria
for Refinery
and Petro
Chemicals
Industries
Nahdet masr

Alexandria

Installation of industrial
waste water treatment
plant

1.5

Technical
Specification Under
Preparation

Alternative fuel

2.5

Feasibility Study
under preparation

Alexandria
Total



8.4

Examples for financed projects:
Egyptian starch and Glucose :
Replacement of old Glucose unit with a new one work with cleaner
technology with total cost 17.6 million $, EPAP II provided 11.141 million
$ (80% loan, 20% grant), Picture(11-1)

After Project Implementation

Pic. (11-1)

ع بعد التنفيذTorah
المشرو

Before Project Implementation

for Cement:
Replacement of Electrostatic Precipitators with tissue filter, with total cost 20
million $ for the project. EPAP II provided 15 million $ (80% loan, 20% grant)
and the rest is a self-financing by the company, Picture (11-2)
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After Project Implementation

Picture (11-2)

Before Project Implementation

المشروع بعد التنفيذ

11-2-2 Private and Public Sector industry project (PPSI) 2008 - 2012
1.Background
The Private Public Sector Industry Project (PPSI) aims at supporting Egyptian
industry (small – medium – large industries) to comply with environmental
laws and regulations; as well as improve its environmental performance .It is a
joint project between German government (represented by KFW) and the
Egyptian government (represented by Central Bank of Egypt) and the Egyptian
Environmental Affairs Agency as the implementing agency.

2.PPSI's Objectives
a. Support industrial pollution abatement projects in industrial enterprises
in both private and public sectors
b. Develop sustainable financial, technical and institutional mechanisms for
pollution abatement and decrease pollution loads in the selected hot-spots
areas particularly in Delta and Upper Egypt governorates to improve
local environmental conditions.
c. Activate legislative procedures, improve inspection efficiency; develop
technical capacity of environmental institutions and competent banks;
raise public awareness relating to industrial environment in Egypt,
particularly within Delta and Upper Egypt governorates.
3.Current Status ( Dec.2012)
a. PPSI (II) Total grant is 6.55 million Euro allocated to industrial
enterprises as It Described In Table(11-7)
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a. PPSI (III) Total grant 8.5 million Euro allocated to industrial enterprises
As It Described In Table(11-8)
b. PPSI (EPF Contribution) Total grant 0.665 million Euro directed to small
and medium enterprises as It described In Table(11-9)
Table(11-7) companies listed in PPSI(I) and its location
Projects take grants for Technical studies only

No.
1
2
3
4
5
6
7

Company

Project

Qena for Paper-Koes,Qena

convert waste water to Private network and
secondary treatment
Delta Fertilizer, Mansoura
Installation of nitrogen de- (Nox) unit
Mansoura Resins, sandoup, Fuel Switching to natural gas
Mansoura
Al-Amir
for
Ceramic Installation of de-dusting system
Company,10 th of ramadan
Othman
Brothers
for Industrial waste water treatment plant
Textile,Mahalla
SMC Electronics - Mahalla Industrial waste water treatment plant and modify
production process
El-Shoubagy,10thof
Wastewater treatment plant
Ramadan
Projects under operating, Start up, Tendering…..etc
company

Project

1
2

Misr Aluminum,Naga Hamady
Rehabilitation of the old tar melting unit (operating )
Misr for Spinning , Textile and fuel Switching to natural gas ( operating)
Dyeing / KafrEl-Dawar(Textile
Factory)

3

Misr for spinning , textile and
dyeing / Kafr El -Dawar- (Bida
factory)
Sugar and Integrated Industries
Company – Abu-Qurqas
El-Nasr
for
Mining
Co,Adfu,Aswan

4
5
6
7
8
9
10
11

fuel Switching to natural gas( operating )
fuel Switching to natural gas ( operating)

Installation of filters for crusher of raw mining
material (operating)
Alloys Gases treatment (operating )

Egyptian
Ferro
(Ferrosilicon), Adfu,Aswan
CAN for gases filling ,10 th of Installation of units to reduce industrial waste
Ramadan
pollution (operating )
Misr oil and soap
Switching fuel to natural gas, (operating )
,Zaqaziq
Misr oil and soap
fuel Switching to natural gas, (operating )
,Sandoub
Dakhlia textile,sadoub,Mansura
fuel Switching to natural gas, (operating )
Sharkia Rice Mills,Sharkia
Switching fuel to natural gas, , (operating )
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12

Elrabea,10 th of ramadan

13

Al- Ahram Company for Plastic
Bags Production, Kawthar
city,Sohag
Bebobird Factory for Leather
Industries, Kawthar city,Sohag
El-Romani for Plastic Bags
Production Kawthar city,Sohag
Al-Kawther Company for Food
Production ,Kawthar city,Sohag

14
15
16

Replace sesame and tahini Production line
(operating )
Install new printing unit (operating )
Recycling of generated solid waste (operating )
Recycling of generated solid waste (operating )
Install new boiler with its connection utilities
(operating )
Install air filters and 2 silos at the feeding area
(operating )
fuel Switching to natural gas, (operating )

17

Al- Kawther Factory for Animal
Fodder ,Kawthar city,Sohag

18

Abd El-Hay Brick Factory
talka,Mansura

19

Ashmawy Brick factory
talka,Mansura

fuel Switching fuel to natural gas, (operating )

20

El-Rowad for Poultry (ROFI), 10
th of ramadan

Industrial wastewater treatment plant, (operating )
Solid waste treatment unit, (operating )

21

Gest for Metal Co, 10 th of Install new sanding machine( installed and operated)
ramadan

22

El-Redi for extracting oils and
Poultry Fodder,Menia

23
24

Dody plast,Behara
Sohag for Plastic, Kawthar
city,Sohag

25

El-Motahda for plastic

26
El-Barka for chicken fodder
production

27

Abou Eldahb for plastic pipe
production

28

ElnourBrick
Factory,Rashed,Behara

29

Mohmoud
Ibrahim
bakr
BrickFactory,Rashed,Behara

30

Mohmoud refat
bakr Brick
Factory,Rashed,Behara

31

Emad elden elmansy
Factory,Rashed,Behara

32

EIPCO for Medical industries, 10
th of ramadan

Brick

Rehabilitation of fodder line production (operating )
Rehabilitation of boiler (operating )
Plastic Machine Formation (operating )
Install 2 crushers, 2 injection units , 1 mixer, 2
forming units (operating )
Replace old crusher, injection unit , mixer &
forming units with new (operating )
Replacement of old boiler with new natural gas one
(operating )
Install 2 capsule machine, 2 grinding machine &
mixer (operating )
Replacement of old crusher, injection, mixer &
forming units with new one (operating )
Relocation, Switching fuel to natural gas,
(operating )
Relocation, Switching fuel to natural gas,
(operating )
Relocation, Switching fuel to natural gas,
(operating )
Relocation, Switching fuel to natural gas,
(operating )
Industrial wastewater treatment plant (Start Up Test )
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33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

53

54

Kama, 10 th of ramadan
Misr Edfu for Pulp and Paper
Abd
elmged
Brick
Factory,Mahmodia, behara
Abo
bakr
(1)
Brick
Factory,Mahmodia, behara
Abo
bakr
(2)
Brick
Factory,Mahmodia, behara
Ibrahim
Hebala
Factory,Mahmodia, behara
Hassan
Hebala
Brick
Factory,Mahmodia, behara
Mona Ismail Elraes Brick
Factory,Mahmodia, behara
Om elsaad Mohamed fathala
Brick Factory,Mahmodia, behara
Brick Factory,Mahmodia, behara
Elsakr abas amer Brick
Factory,Mahmodia, behara
Algandy Brick
Factory,Mahmodia, behara
Ayman bahnasy Brick
Factory,Mahmodia, behara
Soad hala Brick
Factory,Mahmodia, behara
Elsalam Brick
Factory,Mahmodia, behara
Mohamed ahmad hasanen Brick
Factory,Mahmodia, behara
Soad Hassan hebala Brick
Factory,Mahmodia, behara
Mohamed ismail atya Brick
Factory,Mahmodia, behara
Ahraf bahnasy Brick
Factory,Mahmodia, behara
Fawzaya atea essa Brick
Factory,Mahmodia, behara

Automatic Painting line(start-up test )
Pulp washing & recycling systems (start-up test )
fuel Switching -(start-up test )
fuel Switching -(start-up test )
fuel Switching -(start-up test )
fuel Switching -(start-up test )
fuel Switching -(start-up test )
fuel Switching -(start-up test )
fuel Switching -(start-up test )
fuel Switching -(start-up test )
fuel Switching -(start-up test )
fuel Switching -(start-up test )
fuel Switching -(start-up test )
fuel Switching -(start-up test )
fuel Switching -(start-up test )
fuel Switching -(start-up test )
fuel Switching -(start-up test )
fuel Switching -(start-up test )
fuel Switching -(start-up test )
fuel Switching -(start-up test )

Company-location
Project
Damietta Co for containers, Industrial wastewater treatment plant (supplying)
Damietta

Company-location
Packin -Alexandria

Project
Industrial wastewater treatment plant (Technical
studies under Preparation)
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Table(11-8) company listed in PPSI(II) and its location

4

Company-location
Behera Pack,Behara
Egyptian Belgium For industrial
Investments, Behara
Senyorita for food
industries,Mahalla
Leader for food Industries,Mahalla

5
6
7
8

Eldelta for Marble
Alhasana for Marble
Alhasana for Marble
Alamia for food industries,Elsadat

9
10

Elarabia for medical
Industries,Elsadat
Bel-clour.Quesna

11

Elmotahda for battaries

12

Ismalia Poultry

13

Magdy metwale Brick
Factory,Damitta
Ahamed nasr Brick Factory,Damitta

1
2
3

14

Project
Work Environment Improvements Projects
Industrial Waste water Treatment Plant and
Packing machine
Industrial Waste water Treatment Plant and Work
Environment Improvements Projects
Work Environment Improvements Projects and
Starch Recovery unit
Industrial Waste water Treatment Plant
Industrial Waste water Treatment Plant
Industrial Waste water Treatment Plant
Work Environment Improvements Projects and
Industrial Waste water Treatment
Work Environment Improvements Projects
Industrial Waste water Treatment Plant and in
process modification
in process modification for air pollution
abatement
Industrial Waste water Treatment Plant and
Rendering unit
fuel Switching
fuel Switching

Mohamed Henady Brick
Factory,Damitta
Yones yonesBrick Factory,Damitta

fuel Switching

fuel Switching

18

Reda abdel hamed Brick
Factory,Damitta
Salah Elsaid Brick Factory,Damitta

19

Kamal elsaid Brick Factory,Damitta

fuel Switching

20

fuel Switching

22
23

Mohamed adly Brick
Factory,Damitta
Mohamed adly (2)Brick
Factory,Damitta
Suez steel
Alamal for automotive Industries

24

Elarabia for paper and Carton

15
16
17

21

fuel Switching

fuel Switching

fuel Switching
Industrial Waste water Treatment
Industrial Waste water Treatment
New Painting Line
Starch Mixer
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Eldawlya for Medical industries

25

Industrial Waste water Treatment and in process
modification

Table(11-9) company listed in PPSI(II) Financed by EPF and its location

1

Company-location
project
El-Yasmin
for
Pasta Install natural gas boiler (operating )
Production,Menia industrial Conveyor and ventilation system
Zone
(operating )
Industrial wastewater treatment plant (WWTP)
(operating )

Food Replace packing unit by an automatic one
(operating )
fodder Line filter ventilation, four silos in the storage area
3
with mixing and automatic lift (operating )
wood Replace old wood production line by new technology
4
(operating )
New painting line (operating )
El-Forsan
for
Food Replace 10 sugar cookers, mills & de-dusting system
5
production, Menia
(operating )
Asal for Furniture, Damitta
6
Replacement of Manual Painting Machine with other
automatic
Examples for financed projects:
Rofi Poultry :
Two Project have been financed “Industrial waste water treatment
plant” and a Rendering unit for the solid waste generated from
Slaughterhouse.
The Total investment for the two projects (1.793.758) Euro
539.728,29 as a grant throw PPSI project, the Project was started in
Dec 2009 as it shown in Picture (11-3).
2

El-Mokhtar
for
Industries, Menia
El-Zaeem
for
Production ,Menia
El-Saba
for
production ,Menia

Pic. (11-3) Project after Implementation
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Elmahmodia Brick Factories:
The Project financed 17 brick factories for furnace Fuel switching from
mazot to natural Gas, in addition of external and internal network
Implementation and replacement of existing Burners With total amount
(1710781) Euro and in addition of The Preparation of Technical studies,
(524755.5) Euro as a grant from PPSI Project in addition of the
Technical studies grant, the Project started in Jan 2013, Picture (11-4).

Picture (11-4) Project after Implementation

11-3 Future vision:
1. Raise environmental awareness among civil society through applying different
systems such as assessment and classification of pollution resulting from
industrial projects (Program for Pollution Evaluation Report, PROPER),
through publishing results of such programs in Egyptian newspapers to
evaluate performance of companies.
2. Apply Environmental Impact Assessment (EIA) for all new projects to comply
with the requirements of co-financers (International Bank for Reconstruction
and Development, Japan International Cooperation Agency, European
Investment Bank, French Agency for Development), including the most
important requirement which is holding public hearings and announce about
these projects before their execution
to guarantee transparency and
improvement of the environmental status.
3. Reduce pollution loads of cement companies in Greater Cairo and Alexandria
to the full compliance with permissible local standards and in some companies
to the international standards during next five years.
4. Transfer all polluting industries from residential areas to authorized industrial
zones such as Badr and El Akrasha.
5. Convert discharge of waste water from Nile River to public networks in some
large industrial companies which is considered the main source of Nile
pollution, after conducting projects for treating or recycling waste water.
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6. Reduce pollution loads in Greater Cairo hot spots (air quality) and Alexandria
(discharge into sea), after executing proposed projects in industrial companies
through MSEA’s financial packages.
7. Study the impact of issuing Executive Regulations of Law No. 9/ 2009 on the
environmental performance of industries.
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Chapter Twelve
Solid Waste

12-1 Introduction:
The Environmental problems are considered a global concern not only for one
State or society regardless political boundaries of States as it affects directly or
indirectly the economy of the States.
Waste is considered a significant problem, and we are not only suffering from
this problem, but the whole world is also suffering with varying degrees, the
real problem is that waste accumulations, methods of dealing with it seems to
be in many cases improper, and the main reason of this problem is the increasing
population growth.
High consumption patterns in addition to the capacity of existing services are
incapable of facing this problem, and it is inevitable to resolve it in the
framework of the comprehensive development of the modern State.
The economic growth in the developing countries, has contributed to
economic and social developments during the last two decades in the emergence
of new patterns of living that led to increased needs for human development
that was accompanied by the increasing amount of waste.

In order to deepen the concepts of environmental waste management and
linking it to the economic and social aspects, the process of waste management
has become today a vital issue to maintain public health and safety,
subsequently waste management system has to be an integrated system and
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interrelated in which each step is dependent on the previous one, and forms a
basis for the next one, as it begins by separating from the source, collecting,
transport, recycling and recovery of materials, production of alternative energy
liable for using, and the final disposal for rejects in sanitary landfills. Generally,
it is necessary in every stage to use the appropriate and suitable circumstances,
in addition to using the available resources.
The problem is that the existing systems until now cannot meet the needs of
different segments of society in terms of the achievement of an acceptable level
of cleanliness, reducing the negative health risks resulting from the
environmental problem and providing of a good and appropriate public
Appearance. In this regard, the amount of municipal solid waste in Egypt is
nearly 21 million tons annually, according to estimates by 2012, generated by
the governorates of the territory of Greater Cairo (Cairo, Giza, Qalubia
Governorates) 9.5 million tons annually, which represents 45% of the total
annual generated municipal solid waste, and the average efficiency of collection
operations and transport in urban areas represents about 50 – 65%, and the
average efficiency of collection operations and transport in rural areas is less
than 30 %, which causes a danger to public health and the surrounding
environment in the misdealing with waste in the framework of an Integrated
System for municipal solid waste.
Rates of treatment and recycling operations in Egypt represents about 9.5%
of the total municipal solid waste, which is dealt with in a very small percentage
of the amount of waste which should be reused, and the processing operations
should maximize the use of it, to the final disposal of waste.
In most cases the final disposal of waste is done through random dumps which
are not controlled, making them vulnerable to self-ignition that causes serious
environment problems.
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12-2 Quantity of generated solid waste in Egypt:

Domestic Waste
27 %

Clearing canals Wastes
27

%

Construction waste
5%

Industrial waste
7%
Sludge 2%

Agriculture residues
32%

Fig. (12-1) Quantity of solid waste in Egypt

Table (12-1) he amount of municipal solid waste generated daily in all governorates

governorates

daily amount
of waste by
TON

annual amount of waste in million tons

Cairo

15000

5.47

Alexandria

4000

1.46

AL Giza

4500

1.64

Qalyobia

3500

1.27

Dakahlya
gharbya

4500
3500

1.64
1.27

Almonofya

2500

0.91
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Albehera

3500

1.27

Kafr el sheikh

2500

0.91

Alsharkia

1800

0.65

Damietta

900

0.32

Alesmaeilia

600

0.21

Port said
Al suez
Alfayoum
Beny-suef
Elmenya
Asyout
Souhaj
Qena
Aswan
Luxor
Red sea
Matrouh
North of sinai
South of Sinai
Alwadi elgded
Total

650
400
600
750
1300
700
900
1300
650
250
450
250
200
350
100
55650

0.23
0.14
0.21
0.27
0.47
0.25
0.32
0.47
0.23
0.09
0.16
0.09
0.07
0.12
0.03
20.17

12-3 Current estimated quantities accumulations within the Arab
Republic of Egypt
An estimated total current accumulation of about 21.6 million cubic meters
of historic accumulations deployed in governorates of the Republic the
following table illustrates such accumulations:
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Table (12-2) accumulations of quantities in different governorates

governorates

The amount of accumulations in cubic

Cairo

5.000.000

Alexandria

344.83

AL Giza

3.000.000

Qalyobia
Dakahlya
gharbya
Almonofya
Albehera

1
1.8
1.5
280
600

Kafr el sheikh

227

Alsharkia
Damietta
Alasmailia

510
100
350

Port said

359.04

suiez

1.168.550

Alfayoum

292.5

Beni-suief
Almnia
Asyout
Souhaj
Kena
Aswan
Luxor

150
951
250
281.845
258.48
385.24
107.022

Red sea

1.885.000

Matrouh

146.429
623

North of sinai

140

South of Sinai

512

Total

21.598.936

12-4 Exerted efforts for minimizing the negative impacts during
2012
1. Providing Governorates with equipment within the framework of the
urgent initiative for improving the level of cleanliness:
Table (12-3) equipment used for supporting the governorates in the framework of the initiative to improve urgent

dump car 20
tons

The governorates

First stage
equipment

dump
car 10
tons

dum
p
car
5
tons

plunger
16 tons

plung
er 5
tons

Estee
Laude
r
avera
ge

A tractortrailer

Estee
Lauder
equipped
tractor

Estee
Laud
er 3.2

Estee
Lauder
creeping

Suhaj

-

5

3

-

-

-

-

-

3

3

8

Gharbia

2

-

6

3

5

-

-

-

3

3

Dakahlya

3

6

6

3

-

-

21

-

3

3

Aswan

3

4

5

-

-

2

15

-

3

3

Alfayoum

3

-

3

-

-

2

4

-

3

3

1
3
3
9
2
9
1
2

North of
sinai

-

-

5

-

-

1

10

-

3

3

1
6

Behira

5

3

8

2

-

-

10

-

3

3

Luxor

-

2

3

-

-

1

-

-

3

3

2
8
6

South of
sinai

2

2

3

2

-

1

-

-

3

3

1
0

Matrouh

1

-

5

2

-

-

2

-

3

3

Port said

2

-

5

2

-

1

-

-

3

3

1
0
1
0

Almnofia

3

-

5

1

-

-

-

-

3

3

Kna

2

-

5

-

-

1

-

4

3

3

Beni-suef

-

-

-

2

-

-

-

-

3

3

2

Damietta

2

-

5

-

-

-

-

-

3

3

7

Alsharkia

2

-

5

-

-

-

-

-

3

3

7
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9
1
2

Second stage
equipment

Kafr AL
sheik

4

-

5

3

-

-

-

-

3

3

1
2

Almnia

3

-

2

2

-

1

-

-

3

3

8

New wadi

1

-

1

1

-

1

-

-

3

3

4

Ismailia

2

-

3

2

-

1

-

-

3

3

8

Alexandri
a

2

-

3

-

-

-

-

-

3

3

5

Asyut

3

-

3

2

-

-

-

-

3

3

8

Equipment of Cairo governorate

11

1

25

3

3

13

3

3

6

3

5
6

Equipment of Bahira governorate

8

2

16

3

3

7

3

10

3

3

4
6

Equipment of Qualyoubia
governorate

1

1

14

2

3

4

3

3

1

3

2
3

Suez

1

3

3

3

3

3

3

3

3

5

9

Red sea

3

2

2

3

3

2

3

3

3

3

6

Khafr el sheikh

3

2

1

3

3

1

3

3

3

3

7

South if sinai

3

3

3

1

3

1

3

3

3

3

2

Alfayoum

3

3

3

3

3

3

1

3

1

3

2

The center of atfeh

3

3

1

3

3

3

3

3

1

3

2

The ministry plantation

3

3

1

3

3

1

3

3

3

3

2

The total has been handed over

66

30

152

30

5

41

63

14

12

5

4
1
8

2. The plan to control public landfills on the ring road to control air
pollution during acute air pollution episodes:
a. The completion of plan to control public landfills on the ring road to control
air pollution during acute air pollution episodes through the following:b. Develop a plan to control public open dump sites (Shubrament - Al-Rubeiky
– AL Salam), and ring road to reduce air pollution in Greater Cairo during the
during acute air pollution episodes.
c. The main objective of the plan is to control the public open dumps and help
Cleansing and beautification agencies to eliminate intended fires, which may
arise through some scavengers at those sites, or some of the fires that result
from self-burning as a result of no daily coverage of the waste. This comes
through the provision of equipment in each site to control these problems; the
following table illustrates the equipment that participated in the control of air
pollution from 1/9/2012 to 10/11/2012
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Table (12-4) Equipment used to control the public open dump
Sites

Estee
Lauder

dump car load 10 tons

Al-Rubeiky

2

1

Shubrament
AL Salam
Total

1
1
4

1
1
3

d. The plan also involved monitoring and control on the ring road through two
campaigns to raise accumulations of the ring road. The following table
illustrates equipment used to control the ring road:
Table (12-5)The equipment used to control the ring road
Sites

Lauder

dump car load 10 tons

Southern and Western Arc

1

2

Northern and Eastern Arc

1

2

Total

2

4

The following three pictures show control works in Shubrament - Al-Rubeiky
– AL Salam dumpsites:

Pic. (12-1) Elsalam Dumpsite during work
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Pic. (12-2) shubrament Dumpsite during work

Pic. (12-3) Elroubiky Dumpsite during work

3. Raising the accumulations of Greater Cairo governorates during the President
election campaign and the period of cute air pollution episodes which were
estimated by 200 thousand meters3
4. The opening of handling station of Elbasteen in Cairo Governorate.
5. The opening of handling station of Marioytia in Giza Governorate.
6. Participating in the establishment of a national network for exchange
information and Egyptian experience in the field of solid waste management
(swipe net) and link
a. The most important tasks of sweep net:
 Find a regional field for exchanging experiences and expertise
 conducting training courses and capacity-building activities
 Development of pilot studies and pilot projects and decision making
b. The most important activities of sweep network:


Preparation of regular reports on solid waste management
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 Conducting a regional forums and workshops on the management
of solid waste.
 Establishment of regional electronic gate on solid waste
management (www.sweep-net.org)
 Preparation of a comprehensive database on key parties and
information in this field.
 Implementation of the training programs and educational
electronic activities
 Providing technical and advisory services
 Implementation of field missions and technical visits and pilot
projects.

12.5 Participation in the development of waste management systems
in Greater Cairo
1. Support governorates with new equipment to raise the efficiency of
collection and transportation within governorates
2. Establishing 2 handling stations one in Cairo Governorate, in El basteen and
one in Marioytia in Giza Governorate to reduce the cost of relocation of
cemeteries sites

12-6 Future Vision
3. Preparation of national policy for waste management system at the national
level.
4. Preparing a draft for a law to create a system to regulate solid waste
management.
5. Establishment of handling stations: the completion of 2 intermediate
handling station one in Cairo and the
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Chapter Thirteen
Hazardous Substances & Waste
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13 – 1 Introduction:
Chemicals are used in Egypt in various fields. In agricultural field, it is
used as pesticides and fertilizers at high rates in order to increase the
productivity of farmlands, to meet the needs of the increased population
growth that led to the contamination of agricultural soils and affected
production capacity, in addition to polluting surface water resources and
groundwater, plants and various crops. Human also was affected directly
through touching pesticides or inhaling vapors, or indirectly through
feeding on plants and animals contaminated with these materials.
In the past few years, awareness was raised on the global level about the
dangers that threaten human health and the environment as a result of
increased use of chemicals and their compounds because of their effects on
the environment and public health, the international community focused on
a type of extremely dangerous type of chemicals which are called
persistent organic pollutants (POP's), some of them are pesticides and other
types are industrial chemicals or unintentional products emitted during
some of industrial processes and produced also as result of burning
industrial waste, hospital waste, and oils of transformers and capacitors.
The potential dangers of these pollutants are:
1. Compounds or mixtures of organic chlorinated compounds.
2. Resistant to hydrolysis, chemical and biological photosynthesis.
3. Half-life ranging from months to several years.
4. Volatile and can be spread in the air, water and migratory species
across thousands of miles and deposited far from their place of
release, where they accumulate in terrestrial and marine ecosystems.
5. Low concentrations of these hazardous substances are highly toxic.
6. Characterized by their scarce water solubility and easy to blend into
the grease and fat, which helps to accumulate in the fatty tissue of
living organisms and marine life and wildlife.
7. Absorption of these hazardous substances is easy in nutrients like
vegetables, fruit and milk.
8. there are various types of these hazardous substances but there are
12 compounds that are the most dangerous, and harmful due to their
high spread in food as shown in the following table (13-1):
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Table (13-1) Persistent Organic Pollutants (POP's)
POP
Aldrin
Chlordane
Dieldrin
Endrin
Heptachlor
Mirex
Toxaphene
Ddt
Hexachlorobenzene
Pcbs
Dioxins
Furans

Harmful
chemical

Pesticides

Unintentional products

#
#
#
#
#
#
#
#
#
#
#
#

13-2 The harmful effects of persistent organic pollutants
The harmful health effects of POP's are:
1. Cancer (cancer of lung, bladder, liver and pancreas), skin irritation,
hypersensitivity, damage to the nervous system.
2. Disabling the immune system.
3. Cause genetic mutations.
Due to the importance and danger of POP’s all over the whole world, the
Stockholm Convention on Persistent Organic Pollutants, was signed on
May 2nd, 2003 and entered into force on May 17th, 2004. This global
convention included (151 countries) whose purpose is to safeguard human
health and the environment from highly harmful chemicals that persist in
the environment and affect the well-being of humans as well as wildlife.
The Convention argues parties to eliminate and/or reduce POPs.
Accordingly, POP's were banned.

13-3 Environmental indicators:
13-3-1 Inventorying of chemicals that are imported to the country by
customs releases:
1. The Ministry of environment receives all requests from the customs
to give opinion from an environmental perspective in imports of
hazardous chemicals goods inside the country, coordination was
done in 2012 with the Customs and other competent authorities to
give opinion in number of (202) shipment of imported hazardous
materials.
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2. Reviewing and studying number of (92) Notifications for
transboundry movement of hazardous waste via Suez Canal,
according to the rules of transit stipulated in article no. (6) of the
Basel Convention concerned with control of transboundry movement
of hazardous waste.
3. Revision of (60) Notifications for transboundry movement of
hazardous waste via Suez Canal, used for developmental purposes,
according to the rules of Rotterdam Convention on the pre-informed
Consent of Chemicals and Pesticides of certain Hazardous
Chemicals and Pesticides in international Trade.

13-4 Efforts to reduce the negative impacts:
13-4-1 Technical support for the integrated management of hazardous
materials and wastes
1. Installation and operation of number of (4) incinerators in the
governorates (Suhag - Assiut - Kafr El Sheikh - Beni Suef) with a
total amount of 1.527.000 million (one million five hundred and
twenty-seven thousand pounds).
2. Coordination with the Egyptian General Authority for Standards
and Quality and specification for the preparation of Egyptian
record of pesticides.
3. Within the framework of a joint protocol for cooperation between
the Ministry of Communications and Information Technology
and the Ministry of Environment about ICT eco-friendly site
signed on 9/2/2010 between the two ministries, a steering
committee was formed to implement the activities of the Protocol
including representatives from the following sectors: public
sector, private sector companies, civil society , universities, and
international institutions working in the field of information
technology and environment- friendly communication
13-4-2 Scientific publications and guidelines:1. Increasing the environmental awareness for children about the "Ewaste” was added to the simplified scientific guidelines (definition resources - uses) in Bezra magazine.
2. Preparation of simplified flyers summarizing important information
about the amount of electronic and electrical waste, which is
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considered a big problem to raise environmental awareness through
all segments of society in cooperation with NGOs.
3. Preparing some questions and answers about the "mercury and its
health and environmental impacts", "how to get rid of fluorescent
lamps," in Bezra magazine so as to raise environmental awareness
among children.
4. Preparing some awareness messages about the "chemicals", and how
to rationalize its use of "the wrong behaviors and" safe handling of
chemicals in houses".
13-4-3 Projects:
1. Sustainable management for persistent organic pollutants in
cooperation with World Bank:
a. An agreement was conducted with the World Bank and the Ministry of
Electricity to CO-Finance and emphasis on procedures to prevent mixing
of oils and the importance of providing (Kits) to test the oils before
assembling from the site.
b. Identify important areas for future inventorying of electrical transformers
and capacitors all over Egypt through environmental inspection and
regional branches of EEAA.

2. The project of strengthening strategies to reduce unintended
emissions of persistent organic pollutants in the Red Sea and Gulf
of Aden( PERSGA):
a. Identifying Important sources of emissions of dioxins and furans
like (open burning - and oil refines companies) as following:
 Choosing Suez Oil Refinery to implement the pilot project.
 Choosing controlled sanitary landfill in Hurghada to implement the
project. Picture (13-1)
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Pic. (13-1) sanitary landfill in Hurghada

13-5 Future Vision:
1. Safe disposal of 226 tons the amount of Lindane which is a banned
carcinogenic pesticide and evacuating it from the port of Adabia in
Suez governorate out of the country.
2. Safe disposal of 200 tons of contaminated oil by PCBs and electrical
transformers and capacitors all over Egypt and the completion of the
inventory of the highest concentrations of pollution.
3. Preparing training programmes for various departments and
branches of EEAA on a system for assembling and storage
procedures as primary stage for the safe disposal of oil contaminated
by PCBs.
4. Starting inventorying the quantities and types of industrial hazardous
materials classified as POPs newly added to the Stockholm
Convention on Persistent Organic Pollutants industrial facilities.
5. Working on increasing awareness of hazard mercury and the
electrical and electronic wastes in various educational curricula.
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Chapter Fourteen
Environment Protection Fund

14-1Introduction:
The Environment Protection Fund was established as a governmental tool to provide the fund for environmental
projects. EPF is affiliated to EEAA/ Ministry of State for Environmental Affairs. The Ministry sets the national
plans and coordinates the environmental management activities, in addition to implementing all environmental
laws. The EPF focuses on supporting the environmental projects according to Law No. 4/1994 as amended by Law
No. 9/2009, which aims to reduce the pollution. EPF is preparing the annual executive action plan which includes
the environmental priorities which sets the financial mechanisms of EPF as following:1. Grants
2. Soft loans
3. Interest rate support
4. Contributions
The EPF may change its priorities according to the national plan. as follows:1. Hazardous and medical waste.
2. Solid waste
3. Air pollution
4. Nature protection
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14-2 Projects implemented by EPF in 2012
14-2-1 Projects totally financed by EPF
Project name

Governorate

Total finance

EPF
contribution

Supply 5 incinerators to 4
governorates according to priorities

Bani suef – kafr el sheik –
Assiut - Sohag

1527500

1527500

Supporting the international
conference for childhood and youth
entitled “ let’s take care of our
planet “

Red sea

20.000

20.000

Supporting Sharm el sheikh city to
remove the oil spill pollution

South sinai

15.000

15.000

Supporting the environmental
police

-----------------

100.000

1000.000

Supporting the geological
conference of Nile basin countries
in Alex university.

Alexandria

3000

3000

1665500

1665500

The total
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14 -2-2 Projects Financed by EPF in cooperation with EEAA (investment projects)

Project name
Nature Protection Program

Total amount
1111904

EPF contribution
1111904

Afforestation Program and safe disposal of
waste treated water
National Program for Improving Water
Quality
National Program for Improving Air Quality
National Program of Egyptian Pollution
abatement project
( EPAPII)
The total

1005144

1005144

1244100

1244100

243413
411845

243413
411845

4016406

4016406
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Egyptian Pollution Abatement Project ( EPAPIII)
EPF has financed many environmental Impact assessment studies, these studies are essential to avoid any risks on
the projects, in addition to making maintenance for the Central Laboratories both in EEAA head office and
regional branches.
 Improving air quality Program
Air quality reference Laboratory started operation to monitor industrial emissions and limit the open burning of
wastes .In addition to make the maintenance of the National Network Data base to monitor air pollutants and
operating network of noise monitoring.
 Improving water quality Program
EPF has contracted with the National Institute of the seas and fisheries to monitor the wet land and lakes. This
program aims to the periodical follow – up of water, sediment and plankton in different times and places of these
lakes. This program aims at reducing the impacts of pollutants and to stop the continuous deterioration of the lakes.
EPF has also a contracted with the Institute for post graduate Studies and Researches of Alexandria University to
monitor the Mediterranean water and improve the water quality of lakes connected to the Mediterranean.
 The afforestation program
EPF has also participated in the maintenance and the operation of the green belt project surrounding the Greater
Cairo in addition to the participation of operating the desalination plant at Peace Park in Sharm ELSheik, and
treatment of waste water of green belt project and providing electricity to Sharm Elshiekh Peace Park.
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14-2-3 Projects that are under negotiations for implementation

Project name

Supporting Environmental
Compliance Office in the
federation of Egyptian
industries
Development of coal Klins
Supporting the Nature
protection sector
&Developing Wadi
ElGemal Protectorates

The
submitted
entity
EPF

The entity
conducting the
study
EPF

EPF contribution In
Million

status quo

6

Protocol was signed on
Dec.18,2011 . without
providing the allocated finance

EPF

EPF

1.5

Nature
protection
Sector

Nature protection
Sector

1.840

The project is under
negotiations
Within the project of
developing Nature Protected
areas in cooperation with GEF

Total

9.340
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14-2-4 Cleaner Production Projects implemented in cooperation with the Environmental Compliance
Office:Sector

Food industries
Sector

Name of Company

actual use(LE)

1,812,000

1,812,000

Port Said (Reyada) for food
industry

2,100,000

2,100,000

3,912,000

3,912,000

828,000

828,000

2,100,000

611,346

2.928.000

1,439,346.20

El Amal for Appliance industries

Showlah furniture Co.
Total

Fund

Baraka for industrialization of
Poultry feeding

Total
Home Appliance,
wood and furniture
Sector

Fund
contribution(LE)
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Sector

Name of Company

Textile Sector

Total

Fund
actual use

Odeba Textbilter for Dying and
Preparation

2,100,000

2,100,000

Monaliza Underwear Co.

1,598,400

1,598,400

Sayed & Mohsen ElSeginy for
Dying and Preparation

1,248,000

1,248,000

Dalia Import & Export Co.

2,200,000

2,200,000

7,146,400

7,146,400

Sacom Plast Co,

1,525,000

792,779

Hamad Metal Factory

1,200,000

1,200,000

2,725,000

1,992,779

Total
Metal & Engineering
Sector

Fund
Contribution
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Sector

Plastic industries
Sector

Total

Name of Company

El Walid Co. for Plastics

Fund
Contribution

Fund
actual use

1,399,500

859.650

Amyria for Tiers & plastics

418,000

418,000

Hala for Breaking Plastics

1,750,000

1,750,000

United Co. for Plastics & PVC

2,097,000

1,750,000

Mahrousa for Packs & Plastics

1,450,000

1,304,000

7.114.500

6.081.650

( Taher Mohmed ElShafei)
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14-3 Future vision
EPF continues in supporting the environmental projects and cooperating with different governmental authorities and
NGOs like:1. Enhancing cleaner production projects in cooperation with in the federation of Egyptian industries
2. Research centers and universities
3. Opening new horizons of prospects of cooperation with Ministries of petroleum and communication
4. Social fund for Development.
5. Developing the work of marketing management and promotion of environmental friendly projects, aiming to
raising the awareness of the importance of these projects, targeting the business men, stakeholders, small,
medium, large enterprises in addition to foreign and Arab embassies.
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Chapter Fifteen
Environmental Performance
Index (EPI)
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15.1 Introduction
Within the framework of MSEA’s interest to improve environmental status
and achieve environmental sustainability in Egypt; MSEA follows and
studies international reports that reflect global environmental conditions in
general and in Egypt in particular. In this respect, MSEA studies
Environmental Performance Index (EPI), prepared and issued by Yale
Center for Environmental Law and Policy affiliated to Yale University and
Center for global Earth Science Information Network - Columbia University
in cooperation with World Economic Forum (Davos) and Joint Research
Center - European Commission.
The Total grades of EPI are (100) distributed as follows:
1. 50% for decreasing environmental pressures and impacts on
human health.
2. 50% for increasing ecosystem vitality and proper management of
natural resources.
Calculation of index’s grades relies on 25 performance indicators tracked
across ten policy categories covering (environmental health- air qualitywater quality- water resources- biodiversity- habitats- forests- fisheriesagriculture- climate change).
These objectives reflect priorities of global environmental policies and
international community adoption of the seventh goal of the Third
Millennium Development Goals “Ensuring Environmental Sustainability”.
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15.2 Egypt’s rank in 2012 Global Environmental Performance
Index (EPI)
After reviewing Egypt’s degrees and its rank in all EPIs since its issuance, it
is clear that Egypt’s rank developed successively at all levels as following:
15.2.1 Arab Countries Level:
Egypt ranked the “first” in 2012 out of 16 countries at the Arab countries
level Compared with its rank in 2010 which was the “fourth” out of 17
countries and the “fourth “ in 2008 out of 14 countries whereas the “ninth”
in 2006 out of 13 countries.
Table (15-1) Development of Egypt's rank in the Environmental Performance Index at Arab
Countries Level

Year
Rank
Total no. of
Countries

2006
9

2008
4

2010
4

2012
1

13

14

17

16

Source: Environmental Performance Index 2012

Rank to the total no. of countries

17
13

16

14

Year
Fig. (15-1) Development of Egypt's rank in the Environmental Performance
Index at Arab Countries Level
Source: Environmental Performance Index 2012
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15.2.2 Regional Level (Middle East & North Africa group):
Egypt progressed to the “first” rank out of 18 countries in the Middle East
& North Africa group in 2010, instead of the “fifth” in 2010 out of 21
countries and the “eighth” in 2008 out of 19 countries and the “thirteenth”
in 2006 out of 15 countries.
Table (15-2) Development of Egypt's rank in the Environmental Performance Index at the regional
Level

Year
Rank
Total no. of
Countries

2006
13

2008
8

2010
5

2012
1

15

19

21

18

Rank to the total no. of countries

Source: Environmental Performance Index 2012

21
19

18

15

Year
Fig.(15-2) Development of Egypt's rank in the Environmental Performance
Index at the regional Level
Source: Environmental Performance Index 2012

15.2.3 Eastern Europe & Central Asia level:
Egypt’s position has advanced in the previous years in comparison to the
Eastern Europe & Central Asia countries where it ranked the “fifth” in 2012
out of 18 countries Compared with the “sixth” in 2010 out of 17 countries
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and the “eighth “ in 2008 out of 18 countries whereas the “ninth” in 2006
out of 14 countries.
Table (15-3) Development of Egypt's rank in the Environmental Performance Index at the Eastern
Europe & Central Asia level

Year
Rank
Total no. of
Countries

2006
9

2008
8

2010
6

2012
5

14

18

17

18

Source: Environmental Performance Index 2012

Rank to the total no. of countries

18

17

18

14

Year
Fig. (15-3) Development of Egypt's rank in the Environmental Performance
Index at the Eastern Europe & Central Asia level
Source: Environmental Performance Index 2012

15.2.4 on the International Level:
Egypt’s rank has advanced along issuance years of the EPI (2006, 2008,
2010, and 2012) as it has moved to the “60th” rank out of 132 countries
involved in the index in the international level in 2012, instead of the “68th”
in 2010 out of 163 countries and the “71st” in 2008 out of 149 countries and
the “85th” in 2006 out of 133 countries.
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15.3 Conclusion
According to the Environmental Performance Index (EPI) for 2012, Egypt
had ranked the fifth in the world among 132 countries in the best
environmental performance during the period from 2000 to 2010, which is a
positive indicator in the field of environmental protection and encourages
the continued effort in achieving the policies in the field of environmental
health and ecosystem and to achieve an improvement in air quality, water
quality and conservation of natural resources and biodiversity as well as the
development of indicators that reflect progress rate in these areas.

Pic. (15-1) EPI 2012 Egypt occupies fifth rank all over the world among the best
10 countries during (2000-2010)
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Table (15-4) Egypt’s rank in the global Environmental Performance Index 2012 at different
levels. In addition to better environmental performance during the period from 2000 – 2010

Egypt’s rank in EPI 2012

Rank

Total no. of Countries

Arab Countries Level
Regional Level (Middle
East & North Africa
group)
Eastern Europe &
Central Asia level
International Level
Egypt EBI’s rank during
the period from 2000 –
2010

1

16

1

18

5
60

18
132
All over the
world

5

Source: Environmental Performance Index 2012

Fig. (15-4) Egypt's rank among other countries in EPI 2012
Source: Environmental Performance Index 2012
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List of some Abbreviations used in the Report
BOD

Biological Oxygen Demand

CAIP

Cairo Air Quality Project

CAST

Council for Agriculture
Science & Technology

CCRMP

Climate Change Risk
Management Programme

CDM

Clean Development
Mechanism

Ch4

Methane

COD

Chemical Oxygen Depletion

CO2

Carbon Dioxide

DIN

Dissolved Inorganic Nitrogen

DO

Dissolved Oxygen

EB

Electron Beam

EPA

Environmental Protection

843

Agency
EPAP

Environment Pollution
Abatement Program

ETO

Ethylene Oxide

GDP

Global Domestic Product

GEF

Global Environmental
Facility

GFP

Good Farming Practices

GHS

Globally Harmonized System
of Classification & Labeling
of Chemicals

GWP

Global Warming Potential

FAO

Food & Agriculture
Organization

HCFC

Hydro Chlorofluorocarbon

HPMP

Hydro Chlorofluorocarbon
Phase out Management Plan

843

ICZM

Integrated Coastal Zone
Management

IPCC

Intergovernmental Panel on
Climate Change

IUCN

International Union for
Conservation of Nature

IMO

International Maritime
Organization

JICA

Japanese International
Cooperation Agency

KOICA

Korean International
Cooperation Agency

LEDs

Low Emission Development
strategies

MRV

Measurable, Reportable,
Verifiable

NAP

National Action Programme
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NAMAs

National Appropriate
Mitigation Actions

NH3

Ammonia

NIS

National Inventory System

NO2

Nitrogen Dioxide

ODP

Ozone Depletion Potential

PCB's

Polychlorinated Biphenyls

Pfcs

Per fluorocarbons

PH

Hydrogen Ion Concentration

PM10

Particulate Matter

PPSI

Public & Private Sector
Industrial Project

PRTR

Pollutant Release & Transfer
Registers

REACH

Registration, Evaluation &
Authorization of Chemicals
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REMIP

Regional Environmental
Management Improvement
Project

SF6

Sulfur hexafluoride

SO2

Sulfur Dioxide

TSP

Total Suspended Particulates

QIZ

Qualified Industrial Zone

UNDP

United Nations Development
Program

UNFCC

United Nations Framework
for Climate Change

VOCs

Volatile Organic Compounds

WHO

World Health Organization
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