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Water crisis: The situation in the Middle East
Elias Salameh
University of Jordan, Amman, Jordan
salameli @ u. edu.jo

The water sector in arid and semi-arid climatic zones has since decades been exposed to
increasing stresses, such as diminishing surface water resources, depleting aquifers, quality
deterioration, inadequate water supplies and infrastructure, and salinization processes.

Countries in the arid and semi-arid climatic zones are, since a few decades, witnessing:

Increases in population

Expansion in industrialization, especially mining industries

Improving living standards

Development of agriculture and increasing use of chemicals especially agrochemicals and
detergents.

T
T
T
T

To satisfy the increasing needs of development non-renewable groundwater resources were
developed, not only for municipal use, which can somehow be justified, but also for irrigation
purposes without sound economic analyses or provision for substituting these resources or putting
investments to enable coming generation to generate similar resources. The results are depleting
groundwater resources and salinized aquifers.

Population growth, industrialization, improving living standard, development of agriculture are
causing depletion in water resources. But, water quality deterioration is a function of human
activities and the accompanying rehabilitation measures. In arid and semi-arid regions the
environmental quality deterioration is on the increase negatively affecting surface and ground water
resources used for human consumption.

In arid and semiarid climatic zones provision of waste water treatment and reuse, and recycling of
solid waste are not adequate and are expensive to implement.

One of the major quality problems facing the use of surface water for drinking purposes in arid and
semi arid regions is the eutrophication of surface water bodies and the resulting formation of
chlorinated hydrocarbons as a result of chlorination. These problems are a direct result of human
activities which are on the increase in the developing countries.

The other upcoming problem which will severely affect the water resources in the area is climatic
changes. Many studies indicate that by a decline in precipitation amount of 10% flood runoffs are
expected to decrease by about 24% and ground water recharge by 29%. That is in addition to what
increasing temperatures by 1 or 2 C° may cause.

The negative impacts, both on the groundwater resources as such, and on socioeconomics are
expected to intensify with the passage of time. For future generations, the above mentioned effects
will, additionally mean, loss of resources and resources productivity, desalination to make water
available for municipal use and economic restructuring to create jobs in other sectors than those in
irrigated agriculture.

Rethinking in the management of water sector has become very essential, and radical changes
towards a balanced resources/demand equation have become inevitable for a continual yield of
water resources to guarantee future generations equity in these resources.
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Water, how to manage a rare resource
André Niemann, Thorsten Mietzel

Institute of Hydraulic Engineering and Water Resources Management and Centre for Water
and Environmental Research (ZWU), University Duisburg-Essen, Essen, Germany

andr e. ni e dauren @wen i

Even though 71% of the Earth’s surface is covered by water, only 2.5 % of that is freshwater. 98.8
% of that is in ice and groundwater, leaving less than 0.3 % in rivers and lakes. 70 % of the fresh
water used by humans is used for irrigation in agriculture. According to the United Nations
Millennium Development Goals Report from 2012 89 % of the world’s population had access to
improved drinking water sources in 2010.

Rising demand for water, particularly for irrigation and domestic use, has led to increasing stress on
water supplies in many areas of the world. Over exploitation, saline intrusions in coastal areas and
pollutants of different sources have additional negative effects. Many strategies for sustainable
water management have been developed in the past. Waste water treatment Key elements of these
strategies can also be implemented in emerging countries with fast developing economies. These
key elements are:

1 Source control measures
1 Increase of water efficiency
1 Use of all available water resources and improved waste water treatment

Source control based measures and strategies range from local activities of each individual
household to extended land use management. The time scale for the success may vary depending
the individual conditions. The presentation will give an overview of examples that have been
implemented in the past.

Besides improving the water quality, the water consumption has to be adjusted to the individual
situation. In arid areas the reduction of water losses and an efficient water supply for irrigation and
domestic use is essential. Again examples for successful implementations are presented.

Especially in fast growing urban cities, the need for waste water collection and treatment assures
the continuous availability of existing sources. In arid areas, ground and surface water resources
are not sufficient to cover the fresh water demand. Rainwater harvesting and water reuse can be
additional elements for a sustainable water management. Water reuse does not necessarily mean
to upgrade all waters to drinking water quality. The water quality does not need to extend the
requirements of the intended purpose. Suitable technologies are available in developed nations.
They can be used even more profitable in nations with water scarcity.

The presentation will provide an overview on the historic development of sustainable water
management strategies in Germany. Those strategies will be transferred to fast growing emerging
countries.
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Integrative water resource management with a focus on
semiarid and arid regions

Uwe Troger

Technische Universitat Berlin, Hydrogeology, Berlin, Germany
uwe. tr oebgeerrl @tnu. de

The management of fresh water in semiarid and arid climate is a complete different challenge than
in humid regions. Surface water occurrence is in arid regions not available with exception of the Nile
in Sudan and Egypt.

The climate is semiarid along the North African coast. It becomes arid in a distance of less than 100
km and rainfall is limited to a few mm along the years. Drinking water comes from limited aquifers or
desalinization plants. Irrigation water is less available and often brackish. The management of the
water is not integrative but parallel in different organizations. A better link between organizations
which are dealing with water is not sufficient to resolve coming problems.

The challenge of integrative water management is securing water for people, securing water for
food production, developing other job creating activities, protecting vital ecosystems, dealing with
variability of water in time and space, managing risks, creating popular awareness and
understanding, forging political will to act, and ensuring collaboration across sectors and
boundaries.

Integrative water management in the MENA region is seen more as integration in the water sector.
More competition than integration can be observed between those in charge. Securing water for
people and securing water for food production is the main target. Too little is done so far for
understanding water systems in general which means education of water users in the first place. As
long as water is available it is wasted in households and for irrigation. The protection of ecosystems
is rarely discussed because decisions are made top down. Too often politicians and water
managers expel rules and laws which seldom are used because of the critical situation. The
important question is do they want participation and what are they doing for education that people
can participate.

The water shortage is a fact that can only be alleviated through education. Ecosystems are not only
damaged through bad management but mainly education did fail so far. Sewage treatment and
reuse still are one of the most important problems in semiarid and arid countries. The high
evaporation is the main factor for increasing salinity of treated sewage and makes the reuse often
difficult. Reuse can be only one part of integrative water management. The availability of treated
water in relation to the necessities of agriculture is of minor importance. 10% of the water resources
are used for drinking and industrial purposes and 90% in agriculture. Reuse should be focused
more on in house circulation and garden (grey water). The use of fossil water which is abundant in
huge quantities is an ethic question. Careful use of this resource could be a bridge to the future,
when with cheaper energy desalination plants can be operated.
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The Regulation of Water Utilities — A helpful instrument for
MENA-Countries?

Mark Oelmann

Hochschule Ruhr-West, Mulheim an der Ruhr, Germany
mar k. oel mmanm@hesst . de

To deliver water and/or wastewater services is different from producing and selling other goods. In
economic terms these services are called natural monopolies. It implies that due to missing
competition industries like water, wastewater, energy, postal services, railway or
telecommunication have the tendency to be relatively inefficient. For this reason energy, postal
services, railway or telecommunication are already regulated in most countries worldwide. Its main
approach is it to regulate the network by calculating non-discriminatory access prices and by
defining access conditions to the network and at the same time to introduce competition on all other
steps of the value chain.

For many reasons this kind of blue-print-approach is neither feasible for water supply nor
wastewater services. What kind of options do we alternatively encounter to make water supply or
wastewater utilities to behave in favor of its citizens?

The presentation will briefly start out with explaining various approaches like voluntary
benchmarking, compulsory benchmarking, competition for the market or the regulation of utilities. It
will then focus on the idea of regulating water supply and wastewater utilities. It will first present the
main idea of regulation. Secondly, it will describe the different steps of installing a water regulatory
body. Its main argumentation line will be that each single country will certainly come up with a
slightly different model due to different circumstances and challenges. Starting-point however
always are the accessibility of robust data and accounting guidelines, which are already installed
and which are followed by utilities.

Very often these pre-conditions are not implemented. Thus, countries decide to follow a step-wise
approach. It might e.g. be feasible to start with the introduction of benchmarking and at the same
time to slowly improve the monitoring of quality in its widest meaning.

Prof. Oelmann has been the only non-British member of the advisory panel of the leading water
utility regulator OFWAT and has been advising countries like Albania, China, Lebanon, Yemen,
Kenya, Tanzania or Zambia concerning the introduction of benchmarking, the organization of their
respective water and sewerage sectors and the installation of independent water utility regulators.
These practical experiences will guide the presentation.

February 18.-20"2 0 1-€ai ro, Egypt 11



First Egyptian-German Workshop on ,Sustainable Water Technologies* SUSWATEC

Session 2:

Water Management

February 18-20"2 0 1-€ai r o, Egypt 12



First Egyptian-German Workshop on ,Sustainable Water Technologies* SUSWATEC

Water Balances in a Watershed

Burkhard Teichgraber
Emschergenossenschaft/Lippeverband, Essen, Germany
teichgraeber . burkhard@egl v. de

Water management tasks mostly comprise as well technical issues as management aspects. To
decide upon investing resources or goals to reach balances are a feasible tool.

The catchment area of the Emschergenossenschaft is described as an example for a small river in
a densely populated area with many concurrent uses.

The increase of the population in the 19™ century caused a high drinking water demand which could
not saturated from sources within the catchment area. Drinking water is imported from surrounding
water bodies. The largest drinking water source is located in the Stever catchment area, a tributary
to River Lippe. A large reservoir near the city of Haltern had been constructed to feed a vertical
sand filter system 100 m in height from which drinking water in excellent quality is produced by
Gelsenwasser AG.

Due to mining activities drainage water with high salt contents is fed to the rivers in the Emscher
catchment area. Actual and future water balances show significant impacts on salt concentrations.

During seasonal variations river Emscher contains a portion of sewage between 30 % and 70 %.
This causes high contents of treated sewage constituents in the river, e. g. Boron, industrial
chemicals (polycyclic organic carbons) and pharmaceuticals. They exceed standards of the
German Surface Water Requirements dramatically.

Mass balances combined with hydrological balances allow mass flux estimations and enable the
Emschergenossenschaft to choose adequate measures to manage water quality and drainage
purposes of the region.

February 18.-20"2 0 1-8ai r o, Egypt 13



First Egyptian-German Workshop on ,Sustainable Water Technologies* SUSWATEC

A prospective study for efficient water management
under the prevailing water challenges

Mahmoud M. Shendi

Soils & Water Sciences, Fayoum University, Fayoum, Egypt
mms 00 @ ayoum. edu. eg

Egypt has an increasing population of about 85 million, and receives an annual Nile water share of
55.5 billion cubic meters. Out of its total area (one million km?), it is estimated that the cultivated
area reaches to 8.3 million feddans (about 3.5 million hectares) which constitute only 4% of the total
area of Egypt. The increasing population rat, urban and industrial plans and agricultural expansion
reclamation projects constitute a serious excessive pressure on our limited water resources. As a
result, a continuous decrease of per-capita water availability is achieved, reached to the water
poverty level since 1998 and expected to reach close to 500 m® capita/year by the year 2025. It is
estimated that about 85 percent of our water resources is used in agricultural activities. However, a
huge volume of this water leaks away, evaporated or misused.

Similar to the famous statement “Egypt is the Gift of the Nile" as Herodotus said, we could add that
“Fayoum is the Gift of Bahr Youssef”. Bahr Youssef is a natural branch for the Nile which connected
to Fayoum depression during Paleolithic time. Without this natural connection, Fayoum could still be
a dry desert depression similar to the other depressions that exist in the western desert of Egypt. As
a result of the connection with the natural Nile branch, it spreads its water through many
meandering natural branches that still used as irrigation canals in inefficient ways. Large water
volume is losing during transportation due to seepage, evaporation and also due to consumption of
grasses growing on the banks of irrigation canals.

In the current prospective study, we propose the possibilities of converting open irrigation canals to
pipe lines in some selected areas at Fayoum Governorate. Also, the change of gravity irrigation to
drip or sprinkler irrigation is investigated in some areas cultivated by crops. The study is
recommended to be evaluated in a detailed feasibility studies to investigate the potentiality of the
proposal.

Keywords: Water management, Irrigation system, GIS, Fayoum
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Integration of Wastewater in the Water Resources of Egypt:
Opportunities and Challenges

Fatma A. El-Gohary

Water Pollution Research Department, National Research Centre, Dokki, Egypt
fgohary@hot mail . com

Limited freshwater resources are one of the major obstacles to the economic development of Egypt.
The availability of renewable water resources in Egypt has dropped from 2189 m?/capita/year in
1966 to 1035 m3/capita/year in 1990. At present population growth rate, this will drop even further
to 536 m®.capita/year by the year 2025, if the share of Egypt from Nile waters remains as it is today
(55.5 BCM) and levels of per capita consumption are maintained. Various demands for freshwater
are exerting excessive pressure on the available water supply. The agricultural sector (including
fisheries) is the highest freshwater consumer, utilizing about 86% of the available supplies
(excluding recycling), while the domestic and industrial sectors consume 6% and 8% of the total
natural supplies. However, water problems and challenges in Egypt are not confined to the natural
shortage of water resources. Inappropriate methods of water management along with incremental
deterioration of water quality have been additional stressors. A particularly striking example of the
unsustainable use of the scarce water resources is the recent boom in the construction of golf
courses in certain parts of the country.

With growing demand on freshwater resources in Egypt, pressure is mounting on the agricultural
sector to give up part of its allocation to prime use sectors such as households and industries.
Meanwhile, agriculture has to continue producing food and fiber to satisfy current and future
demand for food security. This has spurred the search to improve the efficiency of water
consumption, and to augment the existing sources of water with more sustainable alternatives.
Numerous approaches, modern and traditional, exist. Among such approaches, use of treated
wastewater has become increasingly important in water resources management for both
environmental and economic reasons. The utilization of treated wastewater saves conventional
water resources and is a viable water demand management strategy that promotes the use of
lesser quality water for specific purposes.

Irrigation with Treated wastewater can bring considerable benefits. When compared to freshwater,
wastewater supply is cheap, reliable, and available to farmers on demand allowing them to grow
crops they would not otherwise be able to grow. It can ensure crops all year round, and is rich with
nutrients. Urban wastewater is well suited to agricultural reuse and landscaping because of the
reliability of supply, proximity to urban markets, and its nutrient content (depending on the treatment
technology).

Despite the perceived potential advantages for a country located in an area with arid and semi-arid
climate, the spread of planned water reuse schemes in Egypt is surprisingly slow. The main
constraint facing the use of treated wastewater is the low coverage with sanitation systems and/or
the implementation of large-scale centralized treatment facilities which produce large amounts of
wastewater which in turn cannot be used for irrigation and is often discharged into receiving water
bodies. Consequently, reuse of water in Egypt is a lost opportunity, as wastewater is either buried
away in cesspools or discharged into receiving water bodies. So the amount of wastewater
collected and treated makes up a small percentage of the generated quantities, as do the reused
amounts (0.7 BCM/yr).
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Recent research and development in the field of wastewater management suggests that centralized
wastewater management is unsustainable from social, environmental and financial point of view.
Centralized management of wastewater concentrates sewage outflows to point source discharges
overloading the receiving environment that cannot cope in case of breakdown. Centralized systems
increase the risk to humans and the environment during system failures or severe overload of
treatment works.

Consequently, expanding sustainable wastewater services to small communities in Egypt is
currently one of the biggest challenges facing concerned authorities. There is an urgent need, in
both the short and long term, to address this problem and find appropriate solutions, which are both
economically and technically feasible. Such solutions must also look at ways to reduce the health
hazards and improve the overall environmental conditions of the people of rural and peri-urban
areas. To do this successfully, requires good planning which in turn should be based on national
policy, developed specifically to protect water resources, health of the people and sustain
development.

This presentation summarizes the existing situation, major development prospects and forecasts to
accelerate coverage with appropriate sanitation systems in Egypt to protect the health of the people
and conserve water resources and the environment.
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Industrial water recycling — challenges and limitations

Sven-Uwe GeifRen

Institut fir Technischen Umweltschutz, Technische Universitat Berlin, Germany
sven. gei-bsehi@hude

Situation

Water is used in industries for multiple purposes: cleaning, heating/cooling, steam, transport, as raw
material, as solvent, as part of product. Industry accounts to about 5 to 20% of the worldwide
freshwater withdrawals, mostly from surface water (87%) and from groundwater (13%) (Unesco
2009). In North America and Europe industrial water withdrawal reaches 50% whereas in Africa it is
as low as 4%. However, industrial activities are increasing, water resources are limited, water is
polluted in many regions worldwide and industry discharges approx. 90% of the water after use
containing anthropogenic and recalcitrant substances. Therefore, industrial water recycling is
essential for sustainable water management, but also for efficient industrial production.

Examples

The water demand in several industries declined during the last decades due to advanced
production technologies as well as better training and awareness of the personnel. The specific
wastewater production of the German paper industry for example was decreased from 1974 to
2001 by 75% from 45 to 10 m>/t paper. It could be demonstrated at industrial scale that zero
discharge is feasible if multistep biological treatment in combination with sulfur extraction are
installed. However, it is limited to recycled paper products and sites with special requirements due
to the required investment and operation costs.

Food industry is very sensitive towards water recycling due to hygienic risks and acceptance.
Modern breweries require about 4 m*® water per m® beer produced, of these 2.5 m*m? are
discharged as wastewater. This results in high costs and additionally, at some places water
availability becomes limited. Therefore, some breweries installed membrane processes (micro-/
ultrafiltration and reverse osmosis) to recycle 10 to 15% as service water. The economic operation
of these plants is difficult as the wastewater composition varies strongly and they are installed “end
of the pipe” under suboptimal conditions.

Challenges

Industrial water recycling can be improved if production integrated processes will be implemented.
This requires the knowledge of the wastewater composition at each place within the production.
Additionally, highly selective and reliable separation techniques as for example active membranes
and specific adsorbents are necessary to recycle also the wastewater constituents and to separate
the salts. Improved biological processes, e.g. fungi, iron reducing and oxidizing microorganisms, in
combination with other processes are under development for production integrated elimination of
recalcitrant substances.

Reference:

Unesco, 2009: 3™ Nations World Water Development Report: Water in a changing world;
www.unesco.org/water/wwap/wwdr/wwdr3/
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Water is a human right - An Egyptian prespective
Sameh Abdel-Gawad

Environmental Hydraulics, Cairo University, Giza, Egypt
sameh@mi srconsult.com

Egypt practices the use of various types of marginal quality water, such as agricultural drainage
water, treated domestic wastewater and desalinated brackish water. Availability of freshwater
resources in the country is limited mainly to the Nile River, groundwater from both renewable and
non-renewable aquifers, limited rainfalls along the northern coast and flash floods in the Sinai
Peninsula. Sustainable development of water resources in Egypt is impeded by a number of
challenges e.g. rapid population growth, water scarcity, food security, water quality deterioration,
fragmentation of water management among different institutions, cost recovery of water resources
services.

Needs to sustain life are no longer measured in consumption per capita per day, but in terms of
health and welfare of human populations.

Concepts of achieving the goal of universal access to safe water and adequate sanitation are;
Revision of consumption patterns, introduction of new methods to evaluate the financial efficiency
of water projects, introduction of simpler and/or cleaner technologies, fostering public participation,
dissemination of information and education.

There are for major components that should be satisfied in order to achieve the goal of water is a
human right, there are:

1 . Availability: a water supply is sufficient and continuous for personal and domestic uses, such
as drinking, personal sanitation, washing of clothes, food preparation, personal and
household hygiene.

2 . Water quality: Water is often scarce in quality. The water supplied must be safe regarding
water quality for domestic use aspects. The committee refers to WHO guidelines to guide
governments to develop their own national water quality standards to fulfill all human beings
needs.

3 . Accessibility: water must be within a safe physical reach, in or near each house, educational
institution or workplace. Water facilities should be in a safe location and address the needs
of different groups.

Affordability: water and water facilities and services must be affordable for all. The direct and
indirect costs and charges associated with securing water must be affordable.
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Potential and Limitations of (Advanced) Oxidation Processes in
Water and Wastewater Treatment

Torsten C. Schmidt, Holger Lutze

Instrumental Analytical Chemistry and Centre for Water and Environmental Research (ZWU),
University of Duisburg-Essen, Essen and IWW Water Centre, Millheim an der Ruhr, Germany

torsten. s edhumei.ddte@u n i

For decades, oxidative processes play an important role in water treatment, mainly for disinfection,
elimination of iron and manganese, degradation of taste and odor compounds as well as removal of
color. In the past years, also the potential of micro-pollutant degradation has become of increasing
interest. The presentation gives an overview of the state of knowledge in various common oxidative
processes and recent developments with respect to energy efficiency and the potential of harmful
compounds formed in various oxidation processes.

Classical oxidative treatment primarily uses chlorine, chlorine dioxide and ozone. In the case of
ozone, its reaction with matrix components (e.g. natural organic matter) partly yield highly reactive
hydroxyl radicals (*OH), which react at close to diffusion controlled rates with a wide range of
pollutants. Thus, transformation of even ozone refractory compounds can be achieved by *OH
(processes based on *OH are also referred to as advanced oxidation processes (AOP)). In some
cases hydrogen peroxide is dosed along with ozone (peroxon process). This accelerates the
turnover of ozone into *OH and can diminish the formation of bromate, a potential carcinogen
product. *OH can also be formed in the photolysis or reduction (mostly by Fe(ll)) of hydrogen
peroxide. However, with an acceptable energy input, none of the oxidation processes leads to a
mineralization but only to structural changes of the compound. At best, adverse effects of a
pollutant can be reduced or eliminated by a oxidative transformation as is well documented for the
reduction of estrogenic effects by partial oxidation.

In principle, toxicologically relevant transformation products could be formed during oxidative
treatment. A toxicological evaluation of every single transformation product is hardly feasible
because of the huge effort for their structural elucidation, isolation of pure compounds and
subsequent toxicity testing. An alternative approach for the assessment of oxidative processes
therefore focusses on a holistic evaluation of effects before and after oxidation by the use of an
assay of biological i n \amdvion  wasttsystems. However, in this area there are still many
knowledge gaps aggravating interpretation of the outcomes of these test systems and thus, further
research is needed.

Besides transformation products, formation of byproducts is also relevant in an assessment of
oxidation processes. The use of chlorination for example is largely limited by the formation of
organochlorine compounds such as trihalomethanes and halogenated organic acids which are of
toxicological concerns. Ozone can be limited by bromate formation, especially in case of elevated
bromide concentrations in raw waters (e.g., 100 pgL™"). Another problematic issue in ozone based
processes is the formation of nitrosamines in presence of non-relevant precursors such as dimethyl
sulfamide. In many cases it is possible to minimize negative side effects of oxidative processes by
an optimized overall process control. However, since the underlying chemical processes are quite
complex, further systematic studies are required to support decision-making but also safe and
economic application of oxidative treatment steps.

February 18.-20"2 0 1-8ai r o, Egypt 20



First Egyptian-German Workshop on ,Sustainable Water Technologies* SUSWATEC

Water Quality of Drinking Water Resources and Formation of
Disinfection by-products
Mohamed Ismail Badawy
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More than 95 percent of Egyptian water resources come from the Nile River whose quality,
however, dramatically worsened in the past few years. Nile River from Aswan to Delta Barrage
receives wastewater discharge from 124 point sources, of which 67 are agricultural drains and the
remainder is industrial and domestic sources. Raw water should have low concentrations of all
contaminants and exhibit minimal variability from day to day. By avoiding the contamination of water
in the first place, water treatment becomes easier, less expensive and more reliable. One of the
impacts of Nile River pollutions is the formation of DBPs due to the reaction of natural organic
matter (NOM), which is found in raw water with chlorine during drinking water treatment processes.

NOM is important factor in a water treatment process due to its role as precursor to the formation of
chlorination DBPs as well as its role in the concentration and transport of inorganic and organic
pollutants. Numerous treated water samples collected from various local DWTPs in Egypt have
shown high THM and HAA levels. Increasing concern is focused on the control of these products in
drinking water. Several factors such as pH, temperature, dissolved organic carbon (DOC), bromide
concentrations, and operational factors like chlorine dose, contact time were reported to
significantly affect the formation of THMs. However, DOC was found to be the most important factor
in the formation of THMs. In order to prevent the production of DBPs, precursors in the NOM should
be effectively removed from raw water before disinfection. Unfortunately, NOM and DBP precursors
cannot be removed effectively in conventional water treatment processes including coagulation,
sedimentation and sand filtration, which is the most common drinking water treatment technology in

Egypt.

There is a growing awareness that the quality of drinking water resources should be protected.

Egypt government considers the protection of public health through the production of high quality

drinking water a top priority. Therefore many scientific projects have been carried out to improve the

drinking water quality. One of this is a joint research project between National Research Center,

Egypt and University of South Carolina, USAf unded bEgyWp tS.J o i(2010-2083).d hisd
research aims to propose and develop an efficient and appropriate treatment scheme for drinking

water containing NOM and reduction of formation of DBPs (THMs and HAASs). In the way to achieve

this task different treatment schemes were investigated consisting of enhanced coagulation,

sedimentation, disinfection by using chlorine dioxide/ozone, filtration by sand filter, and/or GAC.
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Thermal Processes for Water Desalination
Dr.-Ing. Heike Glade

Technical Thermodynamics, University of Bremen, Bremen, Germany
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Considerable efforts have been made by scientists and technicians to optimise the management of
conventional water resources in order to increase the efficiency of water utilization. Notwithstanding
the improvements made in this field, it is now evident that non-conventional sources of freshwater
are necessary to meet the current and future freshwater demand.

Seawater, present in abundance, constitutes a reliable sustainable source of freshwater. Today,
many countries strongly depend on desalinated water and many countries, which so far relied on
conventional water supplies, turn to desalination in order to develop and diversify their water supply
options in the face of demographic and economic growth, urbanization, industrialization, droughts
and climate change, or declining conventional water resources in terms of quality and quantity due
to overstress, pollution or salinization. Furthermore, as conventional water production costs have
been rising in many countries and the costs of desalination have been declining over the years,
desalination has also become economically more competitive.

The established desalination markets in the Middle East and North African (MENA) and
Mediterranean regions are expected to continue expanding in the coming years. In the future, new
markets such as China, India and Latin America are also expected to develop. Despite the rise of
membrane-dominated markets, for example, in the Mediterranean regions, evaporative (thermal)
desalination technology continues to be adopted on a large scale, for example, in the Gulf and in
the Red Sea. The most common thermal desalination processes are multi-stage flash (MSF)
evaporation, multiple-effect distillation (MED), multiple-effect distillation with thermal vapor
compression (MED-TVC) and mechanical vapor compression (MVC).

Research activities focus on the improvement of scale control techniques allowing an increase in
the top brine temperature and on the development of improved and cost-effective heat transfer
materials such as polymeric and composite materials. The coupling of thermal desalination plants
with renewable energy sources, particularly solar energy, for the sustainable production of
freshwater or cogeneration of water and power is gaining increasing importance. Furthermore, new
processes such as membrane distillation are being developed and introduced into the desalination
market.

In the presentation, an overview of the thermal desalination processes and current research
activities will be given.
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Membrane technologies for water purification
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Membrane technologies have been established in a wide range of industrial processes [1]. In the
recent decade, the development of membrane applications in the field of water purification and
reuse has been very dynamic, with respect to both larger and larger scale of membrane-based
plants but also an increasing diversity of membrane processes.

In this presentation we will give a brief overview on principles of membrane-based separations and
the resulting advantages compared to more traditional unit operations. The focus will be on reverse
osmosis, nanofiltration and ultrafiltration and examples for their implementation in advanced water
purification schemes. Polymeric membranes are the dominating class of materials for those
applications. Such membranes can be manufactured with impressive precision and efficiency at
very large scale.

Nevertheless, there is still a strong motivation to improve the performance of existing membranes
and to develop membranes with additional or novel functionalities [2]. Finally, some recent trends
with respect to novel membrane materials and separation processes with relevance for more
efficient water purification will be discussed.

[1] E. Drioli, L. Giorno (Eds.) Me mbr ane operations. I nnovative se
Wiley—VCH, Weinheim, ISBN 978-3-527-32038-7, 2009

[2] M. Ulbricht, P o | y 2066; 4 72217
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Reverse osmosis desalination plant in Nuweiba City
Ibrahim Khaled El-Sayed
North and South Sinai Company for Water and Wastewater, Egypt
nsscww@gmail . com

Due to the continuously increasing demand of fresh water in the desert and remote areas, the
development of non-conventional water resources in Egypt is essential. The most advanced and
charming desalination system is the Reverse Osmosis (RO) system. In this paper, a 5000 m*/day
RO desalination plant in Nuweiba City in Sinai, Egypt is taken as a case study. The measured data
of the plant are recorded during 5 years of its normal operation.

Also, experimental tests are carried out in site to investigate the influence of the main design and
operating parameters on the plant performance. The RO system is found to be sensitive to the
variation in the feed water temperature, pressure and salinity. The used maintenance schedule is
also seen to be suitable for the plant, since the change in plant performance during the operation
period is not noticeable.

On the other hand, a cost analysis is carried out on the RO plant components. The major factors
affecting the product water cost of this plant are the capital cost and power consumption.
Surprisingly, the chemical treatment cost is one of the lowest in percentage. In this case, the power
consumption cost is 35% and capital cost is 33% and that of maintenance and repairs represent
only 5% while the chemical treatment represents10% of the total cost.

Now, using PX systems, the power consumption decreased about 59% and the total cost
decreased by 33%.

Keywords: Sinai, Reverse Osmosis (RO), Desalination, Case Study
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Developments of new sorbents for removal of hazardous
materials from water

Sami M. Abdel Azeem
Faculty of Science, Fayoum University, Egypt
samymoh2000@yahoo. com

In this presentation, the development of various new chemically modified solid sorbents will be
shown. A simple, rapid, cost effective and reliable ways for the removal of trace amounts of toxic
matters could be developed. Various materials such as polyurethane foam, polymeric resins and
silica gel have been chemically functionalized with organic reagents to increase the selectivity and
sensitivity of adsorption of toxic inorganic and organic matters and subsequent removal from water
and environmental samples.

Results proved the adsorption capacity and pre-concentration factor of the developed materials are
satisfactory for real applications and comparable to other reported sorbents. The sorbents showed
good accessibility and reusability for recycling several times without significance loss in removal
efficiency. The proposed sorbents have been successfully applied to the preconcentration and
determination of some toxic elements in lake, river and tap water samples with RSD values below
10%.
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Life and death of bacteria in drinking water
Hans-Curt Flemming

Biofilm Centre and Centre for Water and Environmental Research (ZWU),
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It is a major goal of drinking water treatment to eliminate hygienically relevant microorganisms in
order to secure water safety. The gold standard worldwide is to test for the presence of bacteria by
determination of the number of colony forming units. In most cases, this is a successful and well
established approach. Absence of growth is interpreted as absence of bacteria.

However, there are always problematic cases in which recurrent contaminations are detected even
after fierce disinfection of the system and transient good microbial water quality. In such cases, it
should be considered that absence of growth does not necessarily mean absence of bacteria but
that bacteria can enter a viable-but-nonculturable (VBNC) state. This can be considered as a stress
response. Many water pathogens can do that. They perform their maintenance metabolism,
possibly in repair mode, but are concealed and disappear from the radar of surveillance.

Factors causing that transitions can be sub lethal disinfection concentrations, temperature shifts,
presence of metal ions such as copper or others. After recovery, they will be viable again and
pathogens suchas Ps eud omonas egain thgiriinfectisity. In such cases, it is useful to
apply culture independent methods such as the live/dead system, fluorescence-in-situ-hybridization
(FISH) as a marker for ribosomal activity, or other methods which will be briefly introduced.
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EM-PO-W-ER Tunisia - E Merging P Qlutants in Water and
WastewatE Rin Tunisia

Ali Mufit Bahadir

Institute of Environmental and Sustainable Chemistry, Technische Universitat
Braunschweig, Braunschweig, Germany
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Tunisia in its political, social, economic, and educational transformation process needs to develop
new structures that support the higher education institutions and research centers towards
democracy and the principles of good university governance.

This Transformation Partnership Project intends to initiate a dialogue at scientific, educational, socio
-cultural, and political levels on the likely most emerging topic in the Middle East “Water and its
Scarcity”. Water is essential for the development of the country in terms of food production, health,
and prosperity, thereby influencing the transformation process and political stability through meeting
the demands of the people. In Germany and European Mediterranean Countries technologies and
management structures exist that could serve Tunisia as example. In the course of this project, a
professional and intercultural dialogue between Tunisian and German scientists, students, and
stakeholders will be initiated that helps finding solutions not only in terms of technical measures, but
also for common intercultural understandings.

Almost all Arab countries belong to the driest parts on the earth. Wastewater reuse was promoted
in Arab countries as an alternative water resource that can partially fulfils the irrigation water
demand in agriculture. However, there is a wide range of wastewater qualities used for irrigation:
raw (untreated), partially treated, diluted by mixing with drainage water or directly applied in river
basins after disposal, secondary, and tertiary treatment. Increasing amounts of chemical pollutants
are introduced into wastewater resulting in various environmental and health impacts. So far, only
few researchers attempted to address this issue in Tunisia.

The Project EM-PO-W-ER Tunisia aims at building a network between universities, research
centres, stakeholders, and policy makers to monitor the current situation of wastewater reuse in
Tunisia and further Arab Countries with an emphasis on emerging pollutants in reclaimed
wastewater and irrigated agricultural environment and thereby capacity building of students and
researchers. For doing this, the project is structured in nine work packages:

WP1: Coordination and management in accordance with good university governance

WP2: Identification and involvement of the stakeholders and institutions involved in water
resources management and prevention of water pollution. This will link the R&D policy,
environmental policy, and health policy in Tunisia and its neighbours.

WP3: Building a professional management structure for coordination and conducting the
project at INRGREF in Tunis and ISA CM in Sousse.

WP4-6:  Scientific and technological aspects of water pollution and mitigation, treatment, and
reuse in Tunisia, its neighbours, and other drought countries. This will lead to a greater
R&D project involving researchers working on water treatment, based on renewable
energy and production of re-growing biomass.
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WP7: Data analysis and comparison with data from Euro-Mediterranean Countries will allow
identification of existing gaps of knowledge and skills, and help to fill them.

WP8: Capacity building through education courses and results dissemination through
organization of national and international conferences jointly with European Scientific
Associations and Environmental Scientists from Euro-Mediterranean Countries.

WP9: Dissemination of the outcomes to stakeholders and decision makers.

The role of the German partner is supporting the network building and developing of good university
governance structures for the management of this complex project, transferring analytical
knowledge, technology assessment, researchers, students, and technical staff training for capacity
building, and laboratory upgrading. Also the links to Euro-Mediterranean Countries will be
enhanced through the German partner for developing a greater R&D follow up project at the entire
Mediterranean Sea Region thereby linking South and North.
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Use of treated sewage water for large-scale afforestation
Hany El Kateb

Institute of Silviculture, Technische Universitat Minchen, Munich, Germany
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According to FAO (FAO 2008), forest and energy are at the centre of the global debate on climate
change: “Soaring energy consumption and prices, and increasing greenhouse gas emission,
represent a major opportunity and challenge for the forestry sector to find a new role in energy
supply, climate change and sustainable development”.

Egypt offers a great opportunity for large-scale afforestation due to the availability of sufficient
desert lands and sewage water. Unused sewage water is both a hazard for the environment and a
waste of water resource and nutrients. In the mid 90s, the “National Programme for the Safe Use of
Treated Sewage Water for Afforestation” was launched and a pilot project was conducted to
determine the success/failure of afforestation using basic-treated sewage water. First results
showed an unexpectedly high growth rate of the forest plantations in Egypt, indicating high potential
of afforestations of multipurpose species of socio-economic importance in the desert lands of Egypt.
Compared to Germany, the leading country in Forestry in Europe, the same average yield for all
tree species in Germany can be attained 4.5 times earlier for the dominating tree species in the
forest plantations in the desert lands of Egypt. Accordingly, this potential must be utilised for large-
scale afforestation, making proper use of the sewage water not only in irrigating the plantation
forests but also in producing energy and fertiliser. The energy can be used in the collection,
transportation and treatment of the available wastewater. This is crucial for the development in
Egypt to combat the misuse and pollution of the wastewater and markedly reduce its risk on health
and environment.

The Institute of Silviculture at Technische Universitat Minchen (TUM), supported by the German
Academic Exchange Service, initiated a project towards the development of sustainable forestry in
arid regions and the establishment of large-scale afforestation in Egypt. An Egyptian-German group
(Ministry of Agriculture and Land Reclamation, Ministry of State for Environmental Affairs,
Department of Agricultural Engineering at Ain Shams University, Department of Forestry and Wood
Technology at the University of Alexandria, and the Institute of Silviculture, the Institute of Hydraulic
and Water Resources Engineering and the Institute of Water Quality Control at the TUM) was
formed to improve the wastewater management, and the productivity, quality, technology, cost-
effectiveness, as well as the economic returns of the plantation forests.

Large-scale afforestation has many environmental, economical, and social benefits for Egypt
varying from decreasing pollution, combating desertification, sand dune fixation, coastal protection,
carbon sequestration, production of timber, biomass and biofuel crops, creating new jobs and
qualification opportunities, to offering year-round recreational possibilities. If a part of the available
sewage water equalling 5.5 billion m® is used for afforestation purposes, 6,500 km? of desert lands
(nearly 20% of the total agriculture area in Egypt) can be afforested and annually 25 million tons of
CO; can be stored in the new forests. Apart from the numerous advantages of the afforestation in
Egypt, large-scale afforestation may have the added value of stimulating cloud formation and thus
increasing the probability of rainfall that the country urgently needs.
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Wastewater Reuse in Egypt: Opportunities and Challenges
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Egypt covers a very arid region situated between the Sahara and Arabian deserts. Egypt is
extremely dependent on the River Nile, being the most downstream country in the Nile basin. 97%
of the population lives on 4% of the land of Egypt, around the river Nile. The most pressing
challenge facing water resources development in Egypt are rapid growth and unbalanced
distribution of the population, rapid urbanization, water quality deterioration, government’s policy to
reclaim new land, and unsustainable water use practices. Now Egypt is reaching its limits of
available water and this will not be possible anymore and Egypt will have to face variable supply
conditions.

It is worth mentioning that the availability of renewable water resources in Egypt has dropped from
2189 m3/capitalyear in 1966 to 1035 m3/capita/year in 1990. At present population growth rate, this
will drop even further to 536 m3.capita/year by the year 2025, if the share of Egypt from Nile waters
remains as it is today (65.5 BCM) and levels of per capita consumption are maintained. Various
demands for freshwater are exerting excessive pressure on the available water supply.

The government of Egypt is committed to develop and manage its water resources in the interests
of all Egyptians by reforming the water and wastewater sector. The change concerned institutional
and financial aspects. Thus, a Holding Company for Water and Wastewater (HCWW) along with its
24 subsidiary companies was established in 2004 by a presidential decree to develop and
implement a holistic policy, which includes expansion of the service delivery, the introduction of
modern technology in operations and maintenance as well as management, and increasing the
private sector participation in activities which are not core to its mission.

Use of treated wastewater has become increasingly important in water resources management for
both environmental and economic reasons. Wastewater use in Egypt is an old practice. It has been
used since 1930 in sandy soil areas like Al Gabal Al Asfar and Abou Rawash, near Cairo. Interest in
the use of treated wastewater, as a substitute for fresh water in irrigation, has accelerated since
1980. Currently, 0.7 BCM/yr of treated wastewater is being used in irrigation, of which 0.26 BCM is
undergoing secondary treatment and 0.44 BCM undergoing primary treatment. In general, treated
wastewater use is of tremendous potential importance for Egypt.

Egyptian Code 501/2005 has been issued to regulate wastewater reuse, cropping patterns, and
health protection measures & standards specifications. However, this code is now under
development and modification to allow for irrigating industrial crops that pose short return on
investments with treated wastewater.

Keywords: Wastewater, drainage water, reuse, Egypt
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Water shortage is one of the greatest challenges for the whole world this century. It is expected that
Egypt will suffer from water shortage in the near future. Today, the per capita water availability of
less than 800 m® per year in Egypt is already below the water poverty line of 1,000 m® per capita a
year. Egypt's problem is not only limited to water quantity but also to quality. Many water sources
(e.g. Sea Cow, Lake Maryout, Lake Manzala and Lake Burullus) are heavily polluted due to
discharge of untreated or inadequately treated wastewater from industrial, modern agricultural and
land reclamation activities. So, mismanagement of wastewater is causing dramatic environmental
damage. Egypt has to rethink of finding appropriate techniques to manage its wastewater resources
and to make use of their potential.

The Egyptian Government has initiated a national programme for afforestation using treated
sewage water in the mid 90s. Today Egypt aims at the establishment of large-scale afforestation in
the desert lands of the country. However, the treatment of wastewater is not yet appropriate to
ensure the safe use of the wastewater for afforestation, particularly because not only sewage water
is used but also industrial wastewater. The present study aims at improving the wastewater
treatment used in irrigating the new forest plantations by non-conventional biological treatment,
which is a cost-efficient technique to wastewater treatment. It has advantages over conventional
wastewater treatment. These include low energy requirement, reduction of greenhouse gas
emission, removing of heavy metals and the production of biogas and bio-diesel. Using aerobic and
anaerobic bacteria as well as algae support the biodegradation of the organic matter in wastewater.
Agriculture waste products e.g. pomegranate peel, rice straw or peanuts peel can enhance the
biodegradation process and adsorb heavy metals. Beside, algae-based treatment can support the
production of useful algal biomass, which can be used for the production of biodiesel. Algae-based
treatment is particularly efficient in tropical countries as Egypt, where the temperature is high and
sunlight is sufficient.

It is anticipated that the improvement of the wastewater treatment will support the establishment of
the large-scale afforestation that has many advantages for the Country.
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Wastewater reuse and emerging pollutants in Tunisia:
Current status and challenges
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Water scarcity and irregularity is an increasingly pressing problem in arid and semi-arid regions.
Along with the population growth, water demand for food production is exposed to severe strains
and is becoming an apparent issue. In fact, one of the most critical challenges nowadays is the
drastically decreasing water availability per capita in most of the Arab States. Natural water
resources in Tunisia are faced with big issues related to their quantity and quality. Therefore, in lack
of conventional water resources, especially for agricultural irrigation, water of marginal quality has
to be considered as a valuable option to be used in this sector. The reuse of treated wastewater
could play a major role in the agriculture qualitatively and quantitatively. It could have a major
impact on the well-being and health of the society. In fact, apart from preserving freshwater
resources, wastewater reuse indirectly allows the postponement of potentially more costly water
supply approaches (storage, transfer, or desalination schemes).

Wastewater reuse is already a planned activity in Tunisia. The strategy of mobilization and
development of water resources is calling for the reuse of treated effluents in agriculture and for
artificial aquifer recharge. Wastewater is reused for irrigation of agricultural land, golf courses, and
landscapes. Nowadays, irrigated land covers about 8,500 ha, which is below the potential irrigable
area foreseen to attain 25,000 ha by 2021. According to the national regulations and standards,
crops permitted to irrigate by secondary effluents are limited to animal fodders, cereals, and fruit
trees. Edible raw crops and market gardens are not allowed to irrigate with reclaimed wastewater.
On the other hand, artificial aquifer recharge is practiced at pilot scale.

Reclaimed wastewater is produced in sewage treatment plants (STP) and 80% of them operate
with an activated sludge process. But secondary treatment processes are not designed to remove
trace contaminants from wastewater. Moreover, most of the STP in Tunisia are aging and in many
of them the produced effluents are not in compliance with the reclaimed wastewater quality
standards. Accordingly, effluents are expected to carry persistent and semi-persistent emerging
pollutants. Apart from the reused directly and indirectly for irrigation and aquifer recharge, the rest
(75-80%) is disposed of in the receiving environment, thereby causing negative impacts on the
ecosystem. Reuse and discharge are exposing the agricultural environment to numbers of
pollutants that are still unknown, having non-assessed impacts on the agro-ecological environment:
the emerging pollutants.

Emerging pollutants can be defined as “any substance currently not included in routine
environmental monitoring programs and which may be candidate for future legislation due to
adverse effects and/ or persistence” (www.norman-network.net, 2004).The emerging pollutants are
of recent interest because of some common characteristics like: (i) the high rate of production; (ii)
the high rate of consumption; (iii) the continuous discharge in the environment; (iv) the rare or
absence of regulation for discharge; (v) the unknown fate in the environment; (vi) the unknown long
term effects including disruption of the physiological functions of the living organisms.
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Research on emerging pollutants in Tunisia on water and wastewater started just ten years ago.
However, only few and scattered data are available on the type and concentrations of pollutants
that may occur in water, soil, and groundwater. Till now, research studies have covered some
pollutants in domestic and industrial effluents, surface waters, reclaimed water used for irrigation,
groundwater, and environmental samples exposed to wastewaters such as soils and sediments.
The first emerging pollutants that were investigated in wastewater were estrogenic compounds. The
research works have targeted estrogen-like contaminants in wastewater at a treatment plant scale
(efficiency of the treatment processes, partitioning between the aqueous phase and suspended
solids), treated wastewater reused for irrigation and the exposed environment (irrigated soils,
transfer into groundwater), and surface waters in effluents’ points of discharge. Compounds
mimicking dioxins (and dioxin-like compounds) and pharmaceutical compounds (some persistent
drug residues) were investigated as well in wastewater, irrigation water, irrigated soils, and
groundwater.

The results obtained and published until now are encouraging. They all are pushing toward
comprehensive and multidisciplinary studies to set up a reliable database on the contamination
status of water resources by emerging pollutants in Tunisia. This is of high importance especially if
we take into consideration the future projects of the extension of irrigated area and replenishment of
overexploited aquifers with effluents. This will encourage professionals suggesting solutions for
water treatment and pollution mitigation as well as assessment of possible long-term environmental
and health risks.

Tunisian Government is planning to enlarge the irrigated areas with treated wastewater and to
infiltrate the latter for artificial aquifer recharge. The long-term impacts of these two practices are
not known in terms of contamination with emerging pollutants, that's why it is of prime importance to
give to the government bodies (Ministries of Agriculture, Health, Environment) evidence that these
practices are either safe or can damage the quality of the water resources. The stakeholders are
not aware of the risk that might be induced by emerging pollutants. Therefore, there is an urgent
demand for capacity building in this emerging field. At present, stakeholders in charge with
agriculture, environment and health sector are neither involved nor asking for initiatives to monitor
emerging pollutants in water and wastewater. Existing regulations for water reuse and discharge of
effluents in the receiving environment were set in the late 1980s and have been recently reviewed
for inclusion of some routine parameters but not emerging pollutants, for which more reliable data
are needed and risk assessment should be performed beforehand.
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It is common to treat the three resources water, food and energy individually and independently.
However the reality shows that they are closely interrelated. We have recently discussed the
meaning of producing plants in order to get bio fuel in Germany when introducing the E10 fuel. The
concept of virtual water, introduced by Professor John Anthony Allan from London Water Research
Group (King’s College London and the School of Oriental and African Studies (SOAS), University
of London), shows that water is transported over continents in form of food and that the food
production in other than the consumer’s countries reduces drinking water for the people in the
production countries. Shall we transport drinking water over hundreds of kilometers or is it more
efficient to produce energy from water and to use it for desalination? These are unanswered
questions which so far are not investigated thoroughly.

Jonathan Chenoweth, in issue 2670 of the New Scentist says: “Today' s focus on th
and rising prices for food and oil has temporar
The UN predicts that by 2025, two-thirds of us will experience water shortages, with severe lack of
water blighting the lives and livelihoods of 1.8 billion. According to the UN World Water
Assessment Programme, by 2050, 7 billion people in 60 countries may have to cope with water
scarcity. At this year's World Economic Forum, UN secretary-general Ban Ki-moon recommended
that water scarcity should be at the top of the international agenda.” As t he gl obal eco
so will hedad,itwwarnsng" of a future marred by conf i

The River Nile is the longest river and one of the largest river basins worldwide and the source of
life in northern Africa and especially for Egypt. Management of the water, food and energy
resources of the Nile catchment is therefore a vital issue. Over years the use of Nile water has
been regulated by the Nile treaty which granted the use of Nile water for Egypt and Sudan. Lately
also other countries like e.g. Ethiopia claim to have the right of using water from the Nile to cover
their needs. This shows that trans-boundary water governance issues are, and will continue being,
at the very center of the political and technical agendas in the region.

The presentation deals in a general form with the topic and shows innovative solutions within the
nexus context, some with practical some with more theoretical background.
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Biohydrogen is one of the most promising solutions to energy scarcity as it is renewable and can
have high potential to replace fossil fuel in the future. Besides it is environmental friendly. Most of
the hydrogen produced nowadays is produced by chemical means.

Biohydrogen can be produced from vast arrays of substrate. In this study the biohydrogen was
produced from microalgae by dark fermentation. The microalgae have been chosen because of the
autotrophicity. They can grow easily and do not compete with cultivated lands.

Sc enede s muliiresshave been pretreated before digestion with the seeding material in
different ways to investigate the best performance for hydrogen production. The seeding material
was sludge from a wastewater treatment plant. The pretreatments included microwave digestion,
ultrasonic, acid pretreatment and a combination between acid pretreatment and microwave
digestion. For control purposes experiments without pretreatment have been performed as well.
With and without pretreatments the Sc e n e d e s meuburesshave been digested in batch
experiments under mesophilic conditions with different pH-values in order to produce hydrogen.
The experiment was performed in triplicates while the seeding material in duplicates for about 8
days. The quality and quantity of gas has been monitored during the experiments by an eudiometer
for measuring the quantity of gas produced and infrared gas analyzer to determine the composition
of produced gas.

The quantity and quality of gas volume produced differed between the various pretreatments.
Hydrogen gas was produced but not in large quantities. It varied from 8% to 16% and 5% to 15.5%
in pH 5.0 and pH 6.0 respectively. We couldn’t obtain clear results. One reason for this could be
that the seeding sludge contained vast types of microorganisms instead of pure hydrogen
producing ones. The other microorganisms could be hydrogen utilizing microorganism which
consumed parts of the produced hydrogen. The solution could be to use pure hydrogen producing
strains in order to increase the hydrogen quantity in the produced gas. This has to be investigated
in future experiments.
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Microfiltration refers to filtration processes that use porous membranes to separate suspended
particles with diameters between 0.1 and 10 um. Polyethersulfone (PES) is considered one of the
polymers mostly used for fabrication of microfiltration membranes. However, there are limitations of
using PES in some applications due to its relatively hydrophobic character, which leads to high
probability of fouling. Therefore, in the past years several surface modification strategies have been
used with the aim to enhance the surface hydrophilicity of PES.

In this study high performance PES microfiltration membranes with high flux and stable hydrophilic
character were successfully prepared using electrospinning technique. The PES powder was
dissolved in N-methyl-2-pyrrolidone (NMP) solvent including different concentrations of a
hydrophilic modifier (Tetronic® 901). The prepared solutions (22 wt% of PES) were used to spin
PES fibers on PET nonwoven substrates at different preparation conditions such as applied voltage
and distance between the needle and the collector.

The prepared PES membranes were characterized using different techniques such as SEM, FTIR,
and contact angle measurements. After detailed analysis of the SEM micrographs, we found that
the diameters of the PES fibers decrease with increasing both the applied voltage and the distance
between the needle and the collector. In FTIR measurements a significant increase in the
transmittance at -1105cm™ "was observed. This is mainly due to the additional intensity of C—O
bond stretch originated from Tetronic. Contact angle measurements showed that the surface of the
PES membranes was converted from being hydrophobic (ca. 107° for unmodified PES membrane)
to hydrophilic (ca. 69°) after the addition of 5 wt % of Tetronic. The water permeability of the
modified PES membranes was significantly increased due to the addition of Tetronic. The stability
of Tetronic inside the PES matrix was investigated over extended time period in water (up to 7
days). THNMR measurements proved that Tetronic was not washed out after incubating the
modified PES membranes in water.
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Removal of disinfection byproducts (DBPs) or their precursors (e.g. humic acids) became a
mandatory issue during water treatment processes because of the negative health effects
associated with DBPs. Thus, the efficiency of nanofiltration (NF) and reverse osmosis (RO) for
the removal of chloroform (as the major component of DBPs) and humic acid (as a DBPs
precursor) from water were assessed. Six different commercial membranes have been used for
that purpose including NF-90 and NF-270 for NF process and TM-820, SW-30, BW-30 and XLE
for RO process.

The used membranes have been characterized by FTIR, SEM, contact angle and zeta-potential
measurements, ATR-FTIR spectroscopy provided qualitative information on the types of
functional groups present at depths between 200 nm and 1um from peaks assignments. The
most characteristic peaks for the six membranes have been at 1584cm™ for polysulfone and at
nearly 1600cm™ for aromatic amides (but this peak is absent for NF270). We measured other
peaks at 2960 and 1480 cm™ for CH,. So we can conclude that only NF-270 membrane is the
only not fully made of aromatic polyamide.

SEM provided information about the topography of the membrane surface and supporting layer.
From images, the different roughness degrees among the six membranes have been clearly
visible. NF-90 had a higher roughness than NF-270 in addition to lower molecular weight cut-off
(MWCO). So it rejects humic acid better than NF-270 and for RO membranes XLE and BW-30
have been the roughest. They had the highest probability for fouling.

Contact angle measurements provided information about the hydrophilicity/hydrophobicity
character of the membranes. NF-90 (which is more hydrophobic than NF-270) rejected
chloroform at 92% while NF-270 rejected it by 76%. For RO membranes we could find that TM-
820 rejects chloroform more efficiently than the other 3 RO membranes even though the largest
contact angle equals 90+2. So MWCO of the membranes plays an important role in the rejection
of chloroform.

Finally zeta-potential measurements gave information about the membrane surface charge with
different pH values where the charge contribute the rejection mechanism of humic acid in
addition to the MWCO of the membranes. Best chloroform removal has been obtained by using
NF-90 membrane due to its higher hydrophobicity than NF-270. NFO0 removed humic acids
more efficiently than NF-270 which could be owed to its higher surface roughness. The removal
efficiency for humic acids by NF-90 was 99% while for NF-270 it was 98%. The performance of
other membranes for chloroform rejection followed the order SW-30 > BW-30 > XLE.

Overall results proved that both NF-90 and TM-820 can be used efficiently to control DBPs level
in the produced drinking water. The factors affecting the rejection of chloroform will be studied in
addition to the cleaning effect of the membranes.
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Lake Qarun is located about 80 km south west of Cairo. Although the lake was designated as
protected area in 1989, the lake has hardly been protected from various polluting elements. It
suffers from a serious pollution problem due to uncontrolled solid/liquid domestic and industrial
waste disposal practices.

Lake Qarun receives about 700 million m® fresh water from drains every year. The main sources
are El Batts drain (41%) and El Wadi drain (36%). Other minor drains together just represent 23%
of the inlet in the lake. El Batts drain carries the largest quantities of waste water. Source for this
waste water are municipalities and agriculture. The least is responsible for a large input of
pesticides and fertilizers into the lake.

Furthermore the waste water coming from each drain contains a lot of salt ions. Due to evaporation
the salinity of the lake increases up to 36g/l. The increasing of salinity is likely to convert the lake
into a dead lake. Due to different problems there is a strong need to improve the lake situation.

With water quality modeling for the main drain El batts we tried to find suitable management
strategies for improving the drains water quality. This strategies are mainly focusing on source
control and treatment of drainage water feeding Lake Qarun. The water quality modeling was done
by using the SOBEK software (Deltares). With sensitivity analysis we identified sources of pollution
and places for implementing more effective water treatment.

The Modeling results showed an impression on loads of Salts and heavy metals and gave an
overview on the effect of possible treatment and management strategies. A comparison of three
different strategies in terms of efficiency and effectivity result in recommendations for further
activities.
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Knowledge of fish parasites is of particular interest in relation to fish health, but also to understand
ecological problems and how they are related to human health. Humans are at risk to get infected
e.g. via ingestion of infective encysted metacercaria (EMC) or through bioaccumulation of toxic
substances after regular consumption of fish from contaminated areas.

The presence of heavy metals in the environment is partially due to natural processes such as
erosion, but is mostly the result of pollution by industrial and communal wastes. For investigating
the metal contents in biological and environmental matrices fish, sediment and water samples were
collected from 2 different sites of Lake Qarun and the two main drains pouring in the lake. A total of
40T i | a p iarad 3@S ol | Igpahave been sampled.

Different tissues of the fish were examined microscopically for parasites. Only EMC were detected
and were analyzed by Polymerase Chain Reaction (PCR) to identify the parasite species. The fish
muscle and water samples have been analyzed for heavy metals using inductively coupled plasma
mass spectrometry (ICP-MS). The sediment samples have been analyzed for heavy metals using
the X-ray fluorescence spectrometry (XRF).

Differences in parasite occurrence among different body regions of the fish were found. The
muscles of the tail and caudal third have been highly infected followed by the middle third and
anterior third while the head region showed the lowest infection, 70% of the fish have been infected
with metacercaria in different tissues in the order: muscles > gills > intestine > heart > kidney >
eyes > gonads > spleen = swim bladder > liver.

El wadi and El batts drains showed the highest contamination with heavy metals higher than Lake
Qarun and Duck Island. A higher ability to accumulate heavy metals was observed for Ti | ap
comparedto So | sa

The abundance of metals in the lake water and the two main drains followed the order:
Fe>As>Zn>Cu>Ni>Co>Pb. El wadi and El batts drain sediment samples have been higher
contaminated with Zn, Cu and Ni than Lake Qarun and Duck Island (salty water) and vice versa
with Co.

The contamination with Arsenic of fish and biological samples of Lake Qarun and Duck Island (salty
water) was higher than from the two main drains. According to our parasitological and chemical
analyses, we can claim that there is a considerable risk for consuming fish from Lake Qarun.

Key words:
Parasites — Bioindicators- heterophid- EMC- Heavy metals - Prevalence- PCR- ICP-MS
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Increasing amounts of pharmaceuticals are used worldwide. After administration, the
pharmaceutically active compounds are not completely metabolized by the patient, but partially
excreted via urine or faeces.

Due to the ambulant application urban wastewater represents the main source of pharmaceuticals
entering the aquatic environment by the passage of decentralized wastewater treatment plants.

During a long-term sampling and measurement campaign between February 2012 and April 2012 a
total number of 39 composite samples were taken (24h-composite samples). The samples were
analyzed for 79 micropollutants including different substance classes like disinfectants, musk
compounds, lipid regulators, analgesics/anti-inflammatories, beta blockers, contrast media and
antibiotics. Additionally, bulk compounds like Dissolved Organic Carbon (DOC), Chemical Oxygen
Demand (COD), and Total Suspended Solids (TSS) were analyzed.

Scope of the present study was the comparison of state-of-the-art wastewater treatment
technologies — membrane bioreactor (MBR) and conventional activated sludge system (CAS) — with
respect to the elimination of pharmaceutical compounds. Main objective was an assessment of
potential influencing parameters on the observed removal efficiency by a quantitatively analysis of
online recorded process data. The comprehensive long-term study was conducted at a full-scale
municipal wastewater treatment plant.

An in-depth analysis of the measurements showed that:

1 More than 50% of the analyzed compounds were not detectable in the influent

1 The majority of analyzed pharmaceuticals can be removed from municipal wastewater by
both systems (MBR as well as CAS)

1 The differences in the removal rates of both treatment techniques are limited to a small
number of substances

1 Sludge Retention Time (SRT) proved to be the main influencing parameter on the removal of
pharmaceuticals by activated sludge systems

Mass balances for sludge, nutrients, bulk compounds and pharmaceuticals were used to discuss
possible elimination pathways (volatilization, biodegradation, sorption) and for plausibility control.

KEYWORDS: Pharmaceuticals, Municipal wastewater, MBR, Activated sludge
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Chlorophenols exist in various industrial effluents from textile industries, sewage water and water
treatment plants. There are many billion kilograms of agricultural wastes produced in Egypt every
year. One of these low-cost agricultural wastes is rice husk. In this study, the potential use of
activated carbon prepared from rice husk for the removal of chlorophenols from water was
investigated. Chemical activation method by phosphoric acid has been used.

Batch adsorption studies were carried out by observing the effect of experimental parameters
namely pH, initial concentration effect, amount of adsorbents, contact time, ionic strength and
temperature. The adsorbent showed great removal ability reaching up to 88 %. Equilibrium pH
studies showed that the removal percentage was pH dependent and decreased with the increase in
pH value.

The experimental results were tested to fit the Langmuir, Freundlich and Temkin isotherms.

The results reached by this project work can be used for determination of optimum conditions for
removal of chlorophenols in aqueous solutions by activated carbon prepared from agricultural
wastes. This work can be used in the design of adsorption columns for removing them.
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Snails (Gastropoda) act as intermediate hosts for various species of trematodes (Platyhelminthes:
Trematoda) infecting livestock, human populations, birds and fishes. Utilization of rivers as source
for irrigation and to mitigate effects of climate change are important factors effecting the distribution
of these snails.

To detect the prevalence of trematodes, 800 individual snails were collected from July to
September 2012 at 28 different sites in § cities in Fayoum governorate, Egypt. Different snail
species were collected by using scoop nets.

Pseudosucci n emails everd thermeos$t bbandant snail species followed by Phy s@ ut a
andCl| eopat r a .Bubdainpies of theensost abundant snail species were tested by PCR for
trematodes using universal primers. 20% of the examined P . c o | snaile Wereanfected with

F a s c s @ laral the sequencing results revealed infection with F a s ¢c ig © lIg @ nwhichccan be
considered a new finding for the African continent.

Also Phy sa@and Cl e o papwereg infected with trematodes with a prevalence of 18% and
21%, respectively. The overall prevalence was 11.5% considering all collected snails. Surprisingly,
no snails were found to be infected with Sc h i s t & pby RGR tests, although Schistosomiasis is
common among the human population in the investigated area.

As a serious zoonotic disease, Fascioliasis is of importance for public health in Egypt and other

countries. F .g i g a rhasinet &een reported before from the invasive snail P . colioBogypt! a
and this may explain the high rate of human infections in the region. Further investigations
concerning the potential of F . g i gta produce infective cercariae from this snail host are
planned.

Key words:

Snails — Trematode — Sc hi st e sBoumtha -n U g mn ae@l e o p-aRravadence — PCR —
Egypt — Fayoum
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Biopolymers including alginate have been extensively used as bio-sorbents of heavy metals. Also
calcareous soils were reported to maintain potential heavy metal removal efficiency. The use of
biopolymers alone to remove heavy metals from industrial wastewater may be an economically
exhaustive process. The use of soil alone for the same purpose may impose technical problems
related to the separation of soil particles from the aqueous system. The use of granular blends of
calcium alginate and soil may resolve these problems. Sodium alginate was extracted from the
brown alga Tur bi nar i a. Sodium ralginate myarogel was mixed with calcareous soil at
mass ratios of 1:3 and 1:6 to prepare calcium alginate- soil beads. Composite industrial wastewater
samples were collected from the wastewater treatment station located at the industrial estate of the
10™ of Ramadan city. Certain quality relevant parameters including, for instance, inorganic nitrogen,
inorganic phosphorus, chloride, COD, BOD, in addition to the divalent metals Fe, Mn, Cd, Ni, Cu,
and Pb were analyzed. Batch experiments involving soaking of 1.0 g calcium alginate and alginate-
soil beads in 100 ml industrial wastewater were carried out. After 60 minutes contact time the
residual concentration of metals were analyzed and the % of removal was calculated. The results
indicated substantial reduction in heavy metal levels that widely ranged between 60.5% and 100%
removal depending on metal and adsorbent type. Standard algal bioassays indicated that the
wastewater toxicity (ECsy) was greatly reduced after being treated with alginate- soil composite
beads.
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Quality of water is a pre-requisite for the success of an irrigation project. With this view, an effort
was made to assess the groundwater quality of a kheragarah t e haf Agra, U.P., India. Based on
IRS-P6 LISS lll satellite image of dry season (May, 2009), representative pedons were chosen and
for each groundwater samples were collected. Both groundwater and soil samples were analyzed
for chemical properties. Further, the Sodium Adsorption Ratio (SAR), Adjusted Sodium Adsorption
Ratio (Adj. SAR) and Residual Sodium Carbonates (RSC) were computed. The results of soil
samples revealed that EC ranged from 1.6 to13 dSm™", Regarding to anions, chloride concentration
in groundwater ranged from 1.2 to 86.0 meq| - bicarbonate from 2.9 to 14.6 megl™ and sulphate
from 1.1 to 36.3 meql™". Sodium varied from 61.4 to 8.0 meqgl; potassium from 0.1 to 0.4 meql™;
calcium from 21.4 to 2.3 meql " and magnesium from 45.8 to 0.1 meql™ Standard water quality
parameters indices like pH (8.5 - 9.5) showed alkaline to strongly alkaline; the TDS was rated as
brackish to saline. EC,, were medium to very high and low to medium SAR classes. Based on RSC,
samples were ranged from not alkaline to very high alkaline. Regarding to soil samples analyses,
All soil samples were slightly to strongly alkaline in soil reaction (7.73-9.75), slightly to highly saline
(0.8- 11.0 dS m™), low to medium in organic carbon (0.05-0.67%), CEC medium to high (17.91-
30.35 cmol (p+) kg-1), Calcium Carbonates ranged from (0-2.5%) in all samples of the soils except
in the ravinous land where the content was very high (11- 20%). Regarding nutrients, the soils were
low to medium in available N (37.0-364.00 kg ha- 1), low to high in available P (0.1-86.20 kg ha-1),
medium to high in available K (134.0-459.0 kg ha-1). Further, the soils were adequate in available
Fe and Mn but low to high Zn and Cu. This revealed that most of groundwater samples were not
suitable for irrigation and cure should be taken to reduce the hazards and to improve the soll
productivity.

Keywords: Groundwater quality, SAR, Adj. SAR, RSC, TDS.
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Corrosion inhabitation of mild steel used in water station in 35 ppm aluminum sulfate and 10 ppm
chloride solution by Camel | i a leaves eentrmdt swas studied using weight loss,
potentiodynamic polarized and electrochemical impedance spectroscopy increases with increasing
temperature and concentration of the extract. Inhibitive effect was afforded by adsorption of the
extract's components which was found to accord with Langmuir adsorption isotherm. Inhibition
mechanism is deduced from the temperature dependence of the inhibition efficiency and was
further corroborated by the values of activation parameters obtained from the experimental data.

Keywords: Corrosion inhibition, mild steel, aluminum sulfate, chloride solution, Ca me |l | i a
extract
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Iron bacteria are group of morphologically and physiologically heterogeneous bacteria, having in
common the ability to transform or deposit significant amounts of iron, usually in the form of
objectionable slimes. The growth of these bacteria may result in consumer complaints of red water
in distribution systems for potable water. It has been known that corrosion and tubercle formation in
Piping is often caused or aggravated by iron-consuming or iron-depositing bacteria. Mahmoudia
and Noubaria canals represent the raw water sources for water treatment plants in Alexandria. For
determining the effect of conventional treatment process on iron bacteria, representative samples
for raw water sources, decanted, filtered and treated effluents of some water treatment plants are
taken. Samples were analyzed along one year for consideration of seasonal variations, and for
monitoring the impact of the decline of water level on quality of raw water sources. Detection of Iron
bacteria is done qualitatively by growth on Modified W-R Medium. Positive growth is undergone
staining and microscopic examination for detection and imaging of Iron bacteria. Data analysis
showed the presence of lron bacteria in surface water streams and its absence in most of the
treated effluents. Presence of Iron bacteria in some points in the distribution system is reported.

Keywords: Iron bacteria, Iron consuming bacteria, Iron depositing bacteria, Alexandria WTPs,
Alexandria distribution system
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A novel technique for rapid and ultrahigh sensing of heavy metals in water based on Porous Anodic
Alumina (PAA) membrane and functionalized with randomly distributed Carbon Nanotubes (CNTs)
with 20 nm diameters. The proposed sensor demonstrated high selectivity between three different
heavy metals (Hg, Cd, and Pb) with concentrations varied from 1 to 100 ppb. The platform provides
an instant and fully integrated detection method that is based on in situ surface-enhanced Raman
scattering (SERS) spectroscopy. The observed Raman enhancement is due to the excitation and
interference of laser waves, which are highly dependent on the type and concentration of the heavy
metal. As a result, the proposed sensor is an unprecedented fully integrated Nano platform that is
easy to fabricate.
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Shobra EI-Khema is an industrial zone in north of Cairo, also it has a large population. The total
amount of Sewage water about 450000 m*/day. This Raw Sewage water has high density of
biological contaminations, such as Coliform Group, Fungi, Yeast and pathogenic bacteria.

Also, industrial wastes which has some heavy metals, specially Lead. The treatment process is aim
to remove the most of this contaminations, also reach to the safe point for reusing the treated
sewage water for irrigation with plants in the surrounded area. The techniques that has used are
sedimentation in primary treatment, activated sludge in secondary treatment and using Rice straw
as trickling filter, Chlorine at final treatment. The study period during year 2012.

The results refers to the average of BODs COD, TSS are 244.4, 641.3, 229.1 mg/L in the Raw
influent, reduce to 51.7 , 63.7 , 20.7 mg/L as average in the final effluent respectively. The
average of total viable bacterial count and total Fungi are 8.02 x1 08 , 1.63 x1 0% in the Raw influent,
the removal percentage reached to 99% , 85.8% respectively. The average of Total Coliform, Fecal
Coliform and Fecal Streptococci in the Raw influent are 7.36 x10° , 1.04 x10° , 5.24x10°, The
removal percentage reached to 78.6% , 71.8% , 99% respectively. The average of Total
pathogenic bacteria such as Salmonella and Staphylococcus aureus in the Raw influent are 5.57
x10%, 1.79x10*. the removal percentage reached to 96.8% , 71.2% respectively.

The technique of Trickling filter with Rice straw refers to the removal percentage of BOD, COD and
NH; reached to 34.4% , 12% , 15.5% respectively. There are a strong inverse coloration between
dissolved oxygen, contact time with Coliforms count. But there are a moderate inverse coloration
between Chlorine concentration, BOD with Coliforms count. Recommendation, using Rice straw as
Trickling filter with thickness about 12-15 cm, with dissolved oxygen level about 10 mg/L. finally
dosage of Chlorine from 9-10 mg/L .

Key words: Sewage Microorganisms, Activated Sludge, treatment process, Fungi, Fecal Coliform,
Salmonella, Chlorination and Staphylococcus
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Bahr El-Baqar Drain is the main canal for wastewater disposal in the area between Cairo and the
north eastern area of the Nile delta. The length of the main drain is 170 km and Along its way from
Cairo down to Lake Manzala, the drain receives about 3 billion cubic meters per year of domestic,
agricultural, and industrial wastewaters. Two sampling points were selected; the first point (Site A)
was located at the mouth of Abu Talb agricultural drain and the second (Site B) was located on the
main drain of Bahr El-Bagar at 10 km downstream the discharging point into Lake Manzala.
Wastewater samples were seasonally collected from mid-spring 2011 to mid-winter 2012. Certain
water quality pertinent parameters were seasonally analysed. The concentrations of NH4.-N were
largely exceeding the Egyptian guidelines and fluctuated widely between 0.655 mg "' and 46.0 mg |
1. Wastewater toxicity and fertility were assessed using standard algal bioassays and were
reported as ECsp and SCyq, respectively. The main study objective was to assess the potential of
wastewater as natural medium for the growth and biomass development of different species of
Ch | o r Adghllgrawth experiments indicated high growth stimulatory effects of wastewaters. The
test isolates of Ch | o rwere lalde to completely uptake ammonia-N with significant biomass
buildup after 14 days growth period. This study highlights the feasibility of using an eco-friendly
approach not only to tackle the problem of wastewater treatment but also to obtain high algal
biomass for future biotechnological exploitations
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Assessment of seasonal change in microbiological properties of surface water and comparing it
with water quality guidelines or standards is an important aspect for evaluating water quality.
Therefore the aim of this study was to evaluate the status and quality of water coming from five
surface plants (Nag-Hammadi, Deshna, El-Salhyia, Qeft and Qous plants) over one year depending
on the microbiological parameters. Samples were collected from plants outlet over one year (from
Jan., 2011 to Dec., 2011) and every water sample was analyzed for residual chlorine, total plate
count at 35 °C, total plate count at 22 °C, total coliform, fecal coliform and fecal streptococci.
Analysis showed that there was variation in the microbiological properties of water among the
different seasons but in all cases did not exceed the acceptable limit. That surface water
heterotrophic plate count at 35 C and 22 °C for all districts were low in winter and spring seasons,
while increased in summer and autumn seasons. This little increase in bacterial count may be
related to evaporation of chlorine in summer season due to the high temperature. On the other
hand, total coliform increased slightly in winter season and decreased in other seasons. Fecal
coliform and fecal streptococci for all districts were low in all seasons. So, follow up of the seasonal
variation in water quality is considered as a good practice for evaluation of plants and water
treatment process.

Key words: Seasonal, Water Quality, Microbiological Properties, Surface Water
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Nanostructures have been used in membrane preparation for producing membranes with desirable
structure. The modified membranes result in favorable selectivity, permeability and satisfactory
performance in different membrane applications. Also, the membrane fouling can be controlled by
nanoparticles functional groups and their hydrophilic properties. Blending polyethersulfone with
TiO2 nanotubes result in reverse osmosis (RO) functionalized membrane. The existence of TiO2
nanotubes reduced the pore size to the nanoscale and increased the permeate flux. According to
the performance studies of PES/ TiO2 nanotubes blend membrane on brackish water, high salt
rejection % and reasonable permeate flux (98% and 5.45 Kg/hr.m2, respectively) are reached when
0.8 % TiO2 nanotubes are used during the preparation of the blend membrane.
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One of Application of the words that say : one drops , more crops...

Is using of the water for fish farming or Aquaculture then use the discharges water from fish farming
which contain waste product from fish with high nitrogen content and potassium for agriculture
activities.

That is mean we use the same water unit for two production the first is fish production and second
is agriculture production...

Already we do a model for this integration system in Sadat city desert by using of underground
water.

Its new idea that is consider one of good practice for water resources management.
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Flash floods are among the most destructive natural disasters and at the same time, an important
source of water, especially in arid areas. A flash flood can be generated during or shortly following
a rainfall event, especially when high-intensity rain falls on steep hill slopes with shallow,
impermeable soils, exposed rocks and lack of vegetation.

Unfortunately, modeling the response of arid wadis to a rainfall event is challenging, mostly due to a
lack of data. Precipitation events are irregular and highly variable in space and time and often
highly localized. The, conventional densities of rain gauge networks often do not represent the
intensity and spatial distribution of rainfall over the catchment well.

Flow measurements are lacking or uncertain. Many of the hydrological models however are built for
more humid conditions, which are not representing arid conditions well.

The main objectives if that research is to develop a hydrological model to overcome problems for
flash floods simulation and wadi run off Wadi Qena, to simulate flash flood in Wadi Qena using
Satellite Remote Sensing Data to overcome the paucity of data in such arid region and to protect
human life and their properties from flash floods devastating effects.

Hydro-BEAM (Hydrological River Basin Environmental Assessment Model) linking with the
corrected GSMaP (Global Satellite Mapping of Precipitation) precipitation and other remote sensing
data related to topographic features will be used to simulate several flash flood events in the target
basin.

The proposed flood risk assessment and relative vulnerability methodology is proved to be suitable
for wadi systems especially when detailed data is lacking. Therefore, the study presents an
integrated approach for flood risk assessment for Wadi Qena Valley area.

Keywords: Flash Flood, Watershed, Wadi Qena, Physical-Based Model, Hydro-BEAM, GIS, Water
Resources Management, Arid Region, Egypt
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Despite the strenuous efforts made by the state to provide drinking water, where it allocates millions
of pounds to build and operate pure water desalination plants, the negligence or lack of conscience
among some workers may cause disasters which may take the lives of thousands of citizens. This
is demonstrated with repeated incidents of water contamination which has led to a rise in prices of
pure drinking water to exceed 92 high quality gasoline prices. There are multiple causes of drinking
water contamination. Even that the state invests more than 30 million pounds to build a drinking
water desalination plant, but the contamination may result from any of the following sources:

1 Stations are built for canal water purification of impurities and dust, but due to lack of awareness
and negligence, some citizens dispose dead animals into the canals. The decomposition of
those dead animals lead to poisoning canal water, and then even water purification plants cannot
get rid of those toxins.

1 Due to the wearing out of the drinking water distribution network in some villages, the clean
water gets contaminated during its transport through the distribution network due to the leakage
of contaminated underground water to drinking water.

1 In a few occasions, water purification plants employees’ negligence may result in contaminating
the drinking water produced from the station.

In order to provide immediate solutions, the Applied Research Center in the Arab Academy for
Science, Technology and Maritime Transport was able to design and manufacture a device which
intensifies water vapor in air and turns it into clean drinking water after disposing impurities in air
and it sterilizes water. The device also gets rid of air humidity which typically causes a feeling of
suffocation. The device features the following:

1 The cost of the device is less than one thousand Egyptian pounds.

1 The device is capable of generating 30 liters of water per day which is enough to supply ten
families with drinking water.

1 The cost of producing one liter of water is less than two piasters.

1 It does not need any water source to generate drinking water. It reduces Nile water consumption.

7 It fits all urban and remote areas and it saves investing huge financial sums to build drinking
water distribution networks.

1 It can be donated to the areas deprived of clean water such as villages and remote areas.

It can also be donated to the Nile basin countries in order to provide clean drinking water for

increasing Egypt's share of irrigation water.

It could be contributed for most needing countries like Somalia and Palestine.

Saving government’s expenditure on water treatment stations.

Providing national security to Egypt by providing a non-stop valid drinking water source.

In the case of investing what is spent to build a desalination plant for drinking water to provide

households with that device, then the same amount of investments is enough to supply 300

thousand families with clean drinking water.

1 In the rare occasion of adopting this solution as an alternative to water plants, the contamination
of one of those devices will have a negative effect on no more than five families while a
desalination plant contamination will affect thousands of families.

=

= =4 —a A
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A pilot scale vertical subsurface flow constructed wetland unit (VFCW) with a surface area of
457.56 m? was built within the vicinity of a wastewater treatment plant , North Cairo, Egypt .The
wetland unit was planted with three kinds of plants namely; CannpRhr agmi t esandau st
Cypr us pThe wetland unit was fed with primary treated municipal wastewater at influent

flow rate of 20 m*/day and organic loading rate ranged between2 6 . 2 k g ".BdO@y.nhda 76 . 5
BOD.ha”. d A gnd a detention time of 7.7 days. The efficiency of VFCW was evaluated in terms of

both mass removal and water quality improvement, both physico-chemically and biologically. The
biological analysis was carried out for total coliform, fecal coliform, and E. coli. The accumulation of

the elements in the plants organs and their uptake with the harvested macrophyte were also
measured. The results obtained showed that the average removal efficiency of COD, BOD and

TSS in the final effluent were 88%, 90%, 92 %, respectively with corresponding residual values of
30.60 mg/l, 13.20 mg/l and 8.50 mg/l. The amount of nutrients accumulated in the plants
represented by total phosphorus and total kjeldahl nitrogen were 32.55 g/m? and 68.10 g/m?. Also,
significant reduction of total coliform, fecal coliform were achieved. To conclude, the quality of
treated effluent proved that the use of VFCW as a post treatment step is an effective technology for
wastewater treatment and use for irrigation in rural areas and small communities.

Keywords: Constructed wetlands, vertical flow, wastewater treatment, reuse
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New Azab drinking water treatment plant is the largest treatment plant in Fayoum Governorate.
Conventional chlorination system combined with fast sand filter technique is used for the treatment
of raw water. To monitor water quality and to assess relation between organic matter and
trihalomethanes (THMs) formation, samples have been collected from inlet, flash mix, slow mix,
sedimentation basin, filtration, and finally from plant outlet; in addition to samples from the related
distribution system. The measured parameters were TOC, DOC, UVy4, SUV, color, THMs,
alkalinity, turbidity and conductivity. Obtained data revealed that New Azab DWTP works well for all
the measured parameters. Unfortunately, the treatment plant efficiency for the removal of total
organic carbon is very low. Present study indicated that treatment plant work efficiently for the
improvement of water quality. The removal efficiencies were 95.92% for turbidity, 89.74% for color
while pH of the collected samples was nearly constant within the treatment steps. Alkalinity of
decreased through the treatment steps by 20.47%. Unfortunately, THMs are formed as soon as
chlorine is dosed to water in the water treatment plant. About 27% of THMs formed in flash mix
process (the point of chlorine addition) while 43% of THMs occurs in slow mixing unit and reach to
72% of their value through sedimentation and 75% through filtration. During its residence in the
store before distribution where final chlorine is added (post disinfection) THMs increased with about
25%. The average concentration of TTHMs was 37.86Qy/L in outlet of New Al-Azab. In distribution
system, results indicated that residual free chlorine (Cl,) levels were all below prescribed limits,
whereas, THMs concentrations exceeds international limits and local limits in two points along the
selected points. Those points are considerably above the Egyptian limits (1008g/L) and EPA limit
80 GylL.
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Polluted water with parasitic protozoa (Gi ar di a and&mb laim®@ e b a )hcausihgaranyt i c a
serious health problems like diarrhea and gastrointestinal diseases. The present study investigated

the applicability of solar energy for disinfection of polluted water with parasitic protozoa. One-side
blacked bottles of two liters volume each were continuously exposed to direct sun light for about

seven hours which maintained water temperature in the range of 50-60 °C that was enough for
destroying the encysted parasitic protozoa. Complete destruction of the encysted protozoa was
achieved in both pasteurizers bottles facing south and those vertically in position at 61 °C with an
ambient temperature of 40 °C. The low cost and operational simplicity of this study make it
affordable and usable. It is more useful in rural areas where other sources of energy like electricity

and gas are not easily available.

The present study aimed to use solar energy in order to inactivate and/or destroy the encysted
parasitic protozoa (Giardia lamblia and Entamoeba histolytica) via its thermal effect and hence
improves the quality of drinking water. This was carried out by using two liters' bottles painted black
on one side in order to achieve more thermal energy.

Both solar radiation and heat produced by the sun have a synergistic effect in killing cysts of
Giardia lamblia and Entamoeba histolytica when temperature rises above 50 °C. Complete
death was obtained at 61 °C, using 2-L bottles painted black on one side.

Keywords: Solar energy disinfection, Ent a mocgsh @i a rcyst. a

February 18.-20"2 0 1-8ai r o, Egypt 62



First Egyptian-German Workshop on ,Sustainable Water Technologies* SUSWATEC

Eco-friendly Water Treatment Approaches withCh | orsp.l | a

Fatma Nagm, Mohamed Ismail, Yehia Azab and Nermin El Semary*

*Associate Professor at the Botany and Microbiology Department, Faculty of Science, Helwan
University, Cairo, Egypt
nerminel semary@yahoo. co. uk

Bahr El Baqar drain is one of the most polluted streams in Egypt. Two sites from Belbaise drain
were selected for sampling during four seasons. Qoita site which is the main drain before entering
Manzala Lake while the other site is a side branch with pure agricultural effluent. At Qoita site, the
poor water quality was indicated by low oxygen availability (0.275 - 1.1 mg O,I"") and high ammonia
level that ranged between 13.59 - 46.0 mg I in four seasons, thereby exceeding the standard
values. Heavy metals such as cadmium, iron and zinc were relatively within international acceptable
levels during all seasons while mercury exceeded the standard values. Toxicity tests were
performed using standard organism Ps eud o ki r ¢ hn er iaed skvaral sondentratipns ofat a
wastewater were found to be toxic to the test organism during four seasons. We tested the ability of
different Ch | o rspe. Isttaias to grow on different concentrations of wastewater. The wastewater
had stimulatory effect on almost all the five Ch | o rsg Uskdain this study except one or two sp.
during certain seasons. The strains were further tested for their ability to remove ammonia. All
strains were able to remove ammonia after 14 days of incubation during Spring, Summer and
Autumn. The study highlights the feasibility of using an eco-friendly approach that does not only
tackle the problem of wastewater treatment but also enables us to obtain high algal biomass for
future biotechnological exploitations.
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Cu modified polymeric exchanger was synthesized by loading Cu(ll) onto the sulfonic acid sites of
the exchanger(HICX) by passing CuSQ, solution followed by treatment with sodium hydroxide to
deposit the copper hydroxide particles. Each hybrid sorbent particle is essentially a spherical
macroporous cation exchanger bead within which agglomerates of nanoscale hydrated Cu oxide
(HCuO) particles have been uniformly and irreversibly dispersed using a simple chemical-thermal
treatment. The obtained material was characterized using X-ray diffraction (XRD), Energy-
dispersive X-ray spectroscopy (EDX) and scanning electron microscope (SEM). The obtained
materials were applied for the photo-decolorization of methyl orange as a member of azo dye
family, in aqueous medium using UV irradiation (&=  2rBnd under different experimental
conditions. The effect of H,O,, catalyst concentration and pH on the decolorization of methyl orange
dye were investigated. The decolorization of methyl orange dye has been followed using UV-Vis
spectrophotometry. Results showed that the addition of Cu modified polymeric exchangers to the
dye solution as well as pH change greatly enhanced the rate of degradation. The decolorization
was found to be governed by the adsorption mechanism and followed the pseudo first order kinetics
model and a significant mineralization of MO was observed.

Keywords: Polymeric material; supported HCuO; Methyl orange photocatalytic degradation;
intermediates

References:

You-Peng Chen , Shao-Yang Liu, Han-Qing Yu ,, Hao Yin, Qian-Rong Li, Radiation-induced
degradation of methyl orange in aqueous solutions, Chemosphere 72 (2008) 532—-536.

TH. Tian, J. F. Ma, K. Li and J. J. Li, “Photocatalytic Degradation of Methyl Orange with W-doped
TiO2 Synthesized by a Hydrothermal Method,” Materials Chemistry and Physics, Vol. 112
(2008) 47-51.

L. Andronic and A. Duta, “The Influence of TiO2 Powder and Film on the Photodegradation of
Methyl Orange,” Materials Chemistry and Physics, Vol. 112 (2008) 1078-1082.

Medhat Mohamed EI-Moselhy, “Photo-degradation of acid red 44 using Al and Fe modified
silicates”, Journal of Hazardous Materials 169 (2009) 498-508

Mostafa M. Emara®, Medhat Mohamed El-Moselhy®*, Naglaa S. Farahat®, “Photocatalytic
degradation of hydroquinone using HFO supported polymeric material’, Desalination and
Water Treatment, 19 (2010) 232-240.

Medhat Mohamed El-Moselhy, Arup K. Sengupta, Ryan Smith, “Carminic acid modified anion
exchanger for the removal and preconcentration of Mo(VI) from wastewater’, Journal of
Hazardous Materials 185 (2011) 442—446.

Sudipta Sarkar, Arup K. SenGupta, John E. Greenleaf,* and Medhat El-Moselhy®, “Energy
Recovery from Acid-Base Neutralization Process through pH-Sensitive Polymeric lon
Exchangers”, Ind. Eng. Chem. Res. 2011, 50, 12293-12298.

February 18.-20"2 0 1-8ai r o, Egypt 64



First Egyptian-German Workshop on ,Sustainable Water Technologies* SUSWATEC
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Basically, several microorganisms, such as bacteria, consume organic wastes to generate bio-
electricity through Microbial Fuel Cells (MFCs) technique. Besides its importance in waste water
treatment process, MFCs represent a sustainable, clean renewable energy resource. Further
progress could open the way for large-scale commercialization of systems to simultaneously treat
wastewater and generate bio-energy. However, the mechanisms for microbe-electrode interaction
as well as the ideal working parameters are not yet created. Therefore, the aim of the current study
is to design a complementary electrochemical approach for creating the ideal MFCs conditions.
Thus, biological and electrochemical factors have been investigated.

The results showed that the microbial community of aerobic activated sludge growing on acetate
medium (5%) is a good source of electricity production.

Keywords: Wastewater treatment; Microbial Fuel Cells; bioelectricity generation; electro-analytical
methods
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Magnetite nanoparticles are cost-effective adsorbents combining of nanoparticle adsorption
capacity and magnetic separation that provides high adsorption capacity, rapid adsorption rate and
simple separation and regeneration. In this study the removal of Cr (VI) from single metal aqueous
solutions was investigated in batch adsorption equilibrium experiments using magnetite
nanoparticles. Magnetite used in the study was prepared by the co precipitation method and
characterized by X-ray Diffraction (XRD) and Brunauer-Emmet-Teller (BET).Transmission electron
microscopy (TEM) showed that magnetite nanoparticles were regular sphere with size varied from 2
to 5 nm and were successful in removing Cr (VI) with high adsorption capacity in batch
experiments. The effects of various parameters such as contact time, pH, initial metal concentration
and adsorbent dose were studied. The equilibrium data were analyzed using Langmuir, Freundlich,
and Dubinin—Kaganer—Radushkevich isotherms .The Kkinetics were evaluated utilizing the
Lagergren pseudo-first-order, pseudo-second-order, Elovich and intra-particle diffusion models. The
adsorption data of magnetite nanoparticles fit well with the Langmuir and Freundlich isotherm
equations and kinetics of the adsorption followed the Pseudo-second-order model.
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The influence of Agricultural and domestic wastewaters discharged from Al-Zennar drain, Assiut,
Egypt, on the quality of the Nile River waters is described by measuring the concentrations of
inorganic nonmetals (freeNH4, NO, NO3, F, SO,,COD, DO, BOD and pH value), metals (Cd, Cr, Fe,
Mn, Pb Cu , Al, Zn, and Ni), and the physical parameters (conductivity, TS and TDS). Zennar drain
wastewaters exhibit high concentrations of some parameters, but these concentrations whose
exhibit high decrease after mixing with Nile river waters near the end of Al-Zennar drain. The
reason is the dilution factor, aeration, sedimentation, oxidation reductions, and the biochemical
effects. slight increase concentrations of these parameters in the Zennar drain perhaps effect the
Nile river water quality at the long time, where Al-Zennar drain continuously (the Zennar drain
receives about 70,000 m3 /day) from the extension of Arab El-Madabegh wastewater treatment
station since July 2008, in addition to agricultural wastewater, whose is the major non-point source
pollution, which is flowing towards the Nile River water. This is leading to the accretion of the
concentrations of metals and anions. Statistical analysis of the database exhibits positive, good,
and interesting correlation coefficient values.
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Directly Attached Acetylacetone to Polyurethane Foam for
Preconcentration and Determination of Trace Elements in
Environmental Samples
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Acetylacetone (AA) is chemically anchored to polyurethane foam (PUF) via azo coupling of the
toluidine —NH2 group in PUF and active CH2 group in AA to give acetylacetone functionalized
polyurethane foam (AA-PUF). The new sorbent was used for preconcentration/separation and
flame atomic absorption (FAAS) determination of copper, zinc and manganese in environmental
samples. The AA-PUF was characterized by spectroscopic tools and elemental analysis. The
analyte ions were quantitatively adsorbed at pH 6 and sample flow rate 1.0 mL min-1. The
adsorption equilibrium was reached after 10 min shaking period. The adsorbed elements can be
desorbed with 10 mL from 0.4 mol L-1 hydrochloric acid solution. The adsorption capacity of AA-
PUF is 330, 300, and 337ug-1 for Cu, Zn and Mn, respectively. Limits of detection (LOD) were 0.14,
0.51 and 0.14 pg L-1 and precision (RSD %) were 6.3, 5.3 and 3.2% (n = 5), respectively. The
preconcentration factor is as high as 100 for all elements. The proposed method has been
successfully applied to the determination of these metal ions in tap water, olive leaves, and fish liver
with RSD values ranged between 1.0 and 8.3%.
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Preconcentration of Ni(ll), Zn(ll) and Cd(ll) ions by using 2-

aminothiazole functionalized polyurethane foam (2-AT-PUF)

and their determination in natural water and environmental
samples by flame atomic absorption spectrometry
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2-Aminothiazole (2-AT)-modified polyurethane foam has been synthesized by coupling it through—
N=N-NH-group. The resulting chelating resin, characterized by elemental analysis,
thermogravimetric analysis (TGA) and infrared (IR) spectra, was used to preconcentrate Ni(ll), Zn
(1) and Cd(ll) ions. Several parameters, such as distribution coefficient and sorption capacity of the
chelating resin, pH and flow rates of uptake and striping, volume of sample and eluent, were
evaluated. The effects of electrolytes and cations on the preconcentration were also investigated.
The developed method was utilized for preconcentration and determination of Ni(ll), Zn(ll) and Cd
(Il) ions in tap water, spinach, parsley and black tea samples by flame atomic absorption
spectrometry (FAAS) with satisfactory results. The 30 m detection limits for Ni(ll), Zn(ll) and Cd(Il)
ions were found to be 0.002, 0.003 and 0.003 uygml-1, respectively. The relative standard deviation
of the determination was <10%.
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In the present work, Acetoacetanilide (AAA) and ethyl cyanoacetate (ECA) was chemically
anchored to polyurethane foam (PUF) via azo coupling of the terminal toluidine —NH2 in PUF and
active —CH2- in Acetoacetanilide (AAA) and ethyl cyanoacetate (ECA) to give novel solid phase
extraction (SPE) sorbent for determination of Ni(ll), Zn(ll) and Cd(ll) in environmental samples. The
AAA-PUF and ECA-PUF was characterized by density measurements, UV-VIS, elemental and IR
analysis. Optimal experimental conditions were at pH 5.0,6.0 and 6.0, respectively. Shaking time
40 min, sample flow rate 2.5 ml min-1, and desorption by 8.0 ml from

0.5 mol I-1 hydrochloric acid. The limit of detection (3SD/m) was found to be 0.006, 0.075 and 0.006
eg ml-1 for Ni(ll), Zn(ll) and Cd(Il), respectively. A preconcentration factor of 100 and 125 has been
achieved. Successful application was achieved for environmental samples (tap water, Qaroun Lake
water, black tea, spinach and parsley leaves). The obtained RSD values were under 8.5%.
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Using polyurethane foam for removal of some organic and
inorganic pollutants from wastewater
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Pollution of the wastewater of agricultural drains of El-Fayoum, were studied. The samples were
collected monthly over the period from 2008 to 2010. The wastewater of these drains were treated
by polyurethane foam (PUF) to minimize the organic and inorganic pollutants. Electrical
conductivity, alkalinity, hardness, chloride, sulfate, which are found in wastewater were decreased
with percentage ranged from 5 to 10% for different drains of Fayoum, after treatment by PUF.
While, metal ions in El-Fayoum drains were decreased with percentage range from 13.3 to 56%,
after treatment by using PUF. The removal percentage of Fe, Cd, Ni, Pb, Al, Mn, Cr and Zn after
the water treatment using polyurethane foam 56.5, 56.3, 55.4, 46.8, 44.0, 43.6, 43.0 and 13.3 %,
respectively. Chlorinated pesticides (DDT, Aldrin, Dieldrin, Gamma BHC, Heptachlor, Heptachlor
epoxide) were tested in Fayoum drains but not detected in the level of microgram/L. Wastewater of
Batts drain was spiked by mixture of these pesticides and treated by PUF by batch and column
techniques. PUF Showed successful removal of the six chlorinated pesticides from water with
percentage 88.5, 95.1, 94.2, 97.3 ,93.9, 93.4% for Gamma BHC, Heptachlor, Heptachlor epoxide,
Aldrin, Dieldrin, and DDT respectively. Two pretreated polyurethane foam filters were designed ,first
used into the discharge pipes of the drains (on the mixing points of agricultural wastewater to the
Nile branches). And the second could be used in the discharge pipe of any factory to remove or
minimize the organic and inorganic pollutants (heavy metals, chlorinated pesticides).
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The purpose of this study is to evaluate the quality of groundwater at Fares, Komombo, Aswan. And
its suitability for drinking and agriculture usage. As groundwater is a vital source of water for
domestic a nd agricultural usage.

In this study, 21 groundwater samples were collected from three wells in Fares area from 29\10
\'2011 to 8/2012 and analyzed for PH, EC, Maj or i

Estimation of groundwater parameters (major ions, trace elements, bacteria) have been estimated
by using Atomic absorption spectrophotometer, UV/Vis spectrophotometer and multiple tube
method.

The problems of water quality have become more important than the quantity, as environmental
problems are getting more serious in different parts of world.

Nitrate, Chloride and Sulphate concentrations strongly expressed the impact of surface
contamination sources as agricultural activities.

Groundwater suitability for drinking usage has been compared with World Health Organization
( WHO) and Egyptian Standards and suggests that
whereas well (2) and (3) sample are not suitable for drinking.

Likewise, Groundwater suitability for irrigation was evaluated and suggests that well (1), (2) and (3)
samples are fit for irrigation.
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WasteWater Reclamation and Reuse in Egypt
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Egypt like Many countries have the problem of a severe water imbalance. This imbalance in water
demand versus supply is due mainly to the relatively and uneven distribution of precipitation, high
temperatures, increased demands for irrigation and the impacts of tourism. To alleviate water
shortages serious consideration must be given to wastewater reclamation and reuse. Reclaimed
wastewater can be used for a number of options including agricultural irrigation. Water quality
requirements for reuse alternatives vary extensively depending on the extent of potential public
exposure and, as a consequence, wastewater reclamation costs are usually not well-documented,
calculated or, even, known. In this paper, some good examples of the potential benefits of
wastewater reuse in Egypt is presented, giving special consideration to the costs associated to the
processes. The criterion for selecting these cases has been the contribution of the system into the
overall increase of wastewater reuse in the country implemented. The effect of potential success
factors and parameters has been looked into in order to realize why the implementation of these
systems was proven to be highly efficient and successful.

Egypt receives about 98% of its fresh water from the Nile, originating outside its international
borders. The availability of fresh water resources in the country is limited mainly to the Nile River,
groundwater from both renewable and non-renewable aquifers, limited rainfalls along the northern
coast, and flash floods in the Sinai Peninsula. Egypt’s share from the Nile is fixed at 55.5 BCM per
year by the 1959 agreement with Sudan. The river contributed about 82% of the available water
from different resources in the year 2000. It is expected that by the year 2017, it will contribute
about 62%. Groundwater is an important source of fresh water in Egypt, both within the Nile system
and in the desert. However, ground water occurs at great depths and the aquifers are generally non
-renewable. The renewable groundwater aquifer of the Nile system is recharged from excess
irrigation water as well as leakages from the Nile and the distribution network. Current abstraction
from the Nile aquifer is about 4.8 BCM/year and is expected to reach 7.5 BCM/year by the year
2017. Groundwater also exists in the non-renewable deep aquifers in the Western Desert and
Sinai. The total extraction potential of groundwater is estimated at 3.5 BCM/year. Rainfall is rather
negligible as a source of water for agriculture except for a small area along the Mediterranean coast
with less than 200 mm/year at Alexandria. It also declines inland to about 25 mm/year near Cairo.
References:
1-Ceres and Pacific Institute (2009) Water scarcity & climate change: growing risks for businesses
& investors. A Ceres Report, February 2009. Available at: http://www.pacinst.org/reports/
business water_climate/full_report.pdf
2-Aksoy, A., Gorkay, C. and Surucu, G. (2004). Analysis of best practises and success stories-
Medaware project: Report on Task 3, METU partner contribution, http://147.102.83.100/projects/
meda/current%20status/current_status.htm, (last access: June, 8t 2004)
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Bottled mineral water (BMW) an alternative to mains water and consider it to be better and safer.
Access to safe BMW from the bacteria involving potential health hazard is essential to health.
Cultivation-independent technique PCR-based single-strand conformation polymorphism (SSCP)
for genetic profiling of PCR-amplified 16S rRNA genes was performed using Com primer set
targeting the 16S rRNA genes for the detection of pathogenic bacteria in bottled mineral water from
the final product of six factories for bottled mineral drinking water in Wadi El-natron region - Egypt,
which used ozone technology to treat large quantities of water because of its effectiveness in
purifying and conditioning water.

A total of 27 single products were isolated from the profiles by PCR re-amplification and cloning.
Sequence analysis of 27 SSCP bands revealed that the 16S rRNA sequences were clustered into
operational taxonomic units (OTUs) and the OTU abundance patterns were obtained for each
sample, the compositions of the communities of the six samples were all common. The result
showed that the most communities from phyla Al phapr ot eanth aertairdyr in ahe
Sphi ngo mp Rutgre-independent approaches produced complementary information, thus
generating a more accurate view for the bacterial community in the BMW, particularly the
disinfection step, as it constitutes the final barrier before BMW distribution to the consumer.
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Unaccounted For Water, referring to all losses from the water system, illegal or otherwise,
frequently exceed 40% of all water produced. This represents a major strain on utility operations
and budgets. Large amount of UFW indicates large losses in the revenue of the utilities. Deficiency
in financial resources normally leads to deficiency of the performance of the utility. This deficiency
in performance may affect operation and maintenance of treatment plants and networks
components.

Main objective is to reduce UFW rates. The multi-stage systematic process involves measuring
water flow, leak detection, installing and fixing meters, reducing illegal connections, and increasing
billing and collections. And develop GIS layers and database for all of them. Another objective is to
connect GIS maps with Billing, hydraulic systems, and hotline system ,etc..

After choosing a pilot area: Review of similar activities, field visits and conduct meetings,
preparation of the time line schedule , preparation and implementation of base maps and water
network , analyze and compare end-line results , and reporting the final results.

A high reduction in the UFW percentage is expected due to fixing of the discovered leaks. Also the
reduction in the UFW percentage is expected due to the commercial activities and this happened
after doing the commercial corrective actions for the meter inaccuracy, broken meters, un-read
meter, low flow un-registered by the meter, billing error, customers with no records. Also we can
solve the losses due to governmental and religious buildings, illegal connections, and finally
customers with no meters.
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Interest in the biological and environmental monitoring of heavy metals has increased over the past
few decades. The reason is that large amounts of toxic and carcinogenic metals have been
released into the environment, especially in industrial areas. There is consequently a strong need to
develop simple, precise, sensitive and rapid methods for detection and remediation of toxic metals
in drinking water and wastewater. We have developed a solid metal organic framework (MOF) to be
used as highly sensitive solid sensors for simple colorimetric detection and simultaneous removal of
toxic heavy metal ions such as Bi(lll), Zn(ll), Pb(ll), Hg(ll) and Cd(ll) from aquatic samples. The
colorimetric sensors utilize chemically responsive dyes which are physically adsorbed onto MOF
materials followed by strong dye-analyte interactions. The MOF sensor allows simple visual
detection of ultra-trace concentrations of heavy metal ions. Our results indicate that this new class
of optical MOF sensors exhibits long-term stability of recognition and signaling functionalities of
toxic metal ions and has extraordinary sensitivity and selectivity. Moreover, the sensors are
reusable, which adds to their economic feasibility, and their fast kinetics for detection and
quantification make them highly practical and efficient means for detection of metal ions in water.
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Nanotechnology in water treatment
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Nanotechnology is among the most revolutionary technologies in human history. For example,
nanotechnology-driven capabilities have dramatically revolutionised the way doctors treat their
patients, the way clean energy is generated, how contaminated environmental ecosystems can be
remediated, and how very clean water will likely be provided in the most remote rural and semi-
urban human settings.Membrane processes are considered key components of advanced water
purification and desalination technologies and nanomaterials such as carbon nanotubes,
nanoparticles, and dendrimers are contributing to the development of more efficient and cost-
effective water filtration processes. Due to their unique activity toward recalcitrant contaminants
many nanomaterials are under active research and development for use in the treatment of water.
Water filtration may be improved with the use of nanofiber membranes and the use of
nanobiocides, which appear promisingly effective. Nanofiltration membranes are used in softening
water, brackish water treatment, industrial wastewater treatment and reuse, product separation in
the industry, salt recovery and recently desalination as two pass nandfiltration system.

References
1. http://www.wrc.org.za/News/Pages/Nanotechnology—arevolutionarywatertreatmentsolution.aspx

2. Cloete, TE et al (editor) (2010). Nanotechnology in Water Treatment Applications. Caister
Academic Press. ISBN 978-1-904455-66-0.

3. Critical Reviews in Microbiology, 2010; 36(1): 68-81 "The potential of nanofibers and
nanobiocides in water purification" Marelize Botes, and Thomas Eugene Cloete
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Mission

IWaTec’s mission is to provide Egyptian Master students with up-to-date know-how in water
technologies and to bring together Egyptian and German scientists for joint research in the field of
Water technologies. That will enable the participants to contribute in solving some of the Egyptian
water problems.

Goals

Si-months intensive program

The project aims to develop a six-months intensive program focusing on integrated water
technologies for Egyptian master students. Throughout the program, 24 Egyptian students (8 per
year) will have the opportunity to learn and understand the theoretical as well as the practical
aspects of water chemistry, water treatment, water management and engineering of water systems.
Master projects

During their stay in Germany the students will also be involved in research projects (Master theses)
that will be performed in close collaboration between German and Egyptian scientists. These
projects will be selected based on their impact on solving existing water problems in Egypt.
Joint Research

IWaTec will also encourage the scientific collaboration between the Egyptian and German
researchers. As a result, possibilities for defining long-term and research focused projects are
expected. The projects for the students’ master theses will act as seeds for such long-term
collaboration.

Offerings

As IWaTec-student you will have the chance to explore many intersting sites and work with
experienced scientists in Germany and Egypt. Each student will receive a scholarship including the
travel expenses and daily allowances for Germany and Egypt to cover the costs for the participation
in the program.

Master Projects

The Master projects performed within IWaTec deal with different aspects in handling the rare
resource water. In cooperation Egyptian and German scientists design these projects especially
for IWaTec.

Application 2013
In April you will find the offered projects and the actual call for applications online on the IWaTec-
homepage. There you can find instructions how to apply: www.uni-due.de/zwu/iwatec

Examples of last years project results can be seen in the first 8 poster abstracts in this abstract
book.
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