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ABSTRACT

In many locations where the available supply oflfirevater has become inadequate to
meet water needs, it is clear that the once-usédrwallected from communities and
municipalities must be viewed not as a waste tdibposed off but as a resource that
must be reused. Because of health and safety ecmoeater reuse applications are
mostly restricted to non-potable uses such as tapds and agriculture irrigation.
Plans are proceeding slowly towards groundwatehaigme for repelling saltwater
intrusion and towards the reuse in non-potablestréhl applications (e.g. boiler water
and cooling towers...).

The ministry of water resources and irrigation igygt (MWRI) has over the past

decades, thoroughly considered the issue of reubimigage water through mixing it

with fresh water. The criteria for mixing are basedthe sustainability of the blend for

irrigation of all crops. As a result, the volumedriinage water reused for irrigation
has increased from 2.8 bcm in 84/85 to 5.2 bcmOi2®0 and is planned to reach a
value of 8.3 bcm per year by the year 2017. Thesaeaf domestic and industrial

wastewater is estimated to be about 1.5 bcm/y byy#ar 2025, while the estimated
reuse of drainage water will hardly exceed 10 bcrhe modest value of the reused
wastewater in Egypt is mainly due to the lack dftaeffective and efficient treatment

systems.
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INTRODUCTION

Inadequate water supply and water quality determra represent serious
contemporary concerns for many municipalities, stdaes, agriculture and the
environment in various parts of the world. Waterseehas been dubbed as the greatest
challenge of the Zicentury as water supplies remain practically times and water
demands increase because of increasing populatobper capita consumption. Water
reuse accomplishes two fundamental functions [1]:

1. The treated effluent is used as a water resourdacioeficial purposes.

2. The effluent is kept out of streams, lakes and esic thus reducing

pollution of surface water and groundwater.
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It was stated that 10 out of the 23 Middle East Hodth African countries (MENA)
consume more than 100% of their annual renewabkhivater resources [2] MENA
region with about 5% of the world's population Hass than 1% of the world's
renewable freshwater [3]. It is estimated that beeaof the population growth and
increase in water demand, as a regional average will be a drop of almost 50% in
annual per capita renewable water between 1992688 in the countries of MENA
[4]. At the same time, pollution from domestic, urstiial and agricultural sources is
degrading the quality of these same water resoulickge present economic activities
continue and agricultural practices are not ratliagbdated, the future water shortage
will surpass crisis proportion and may produce sewscial, economic and political
disruption and cause conflicts or even wars [5].

S. S. Al-Salem in his study on water reuse in tlast&n Mediterranean countries
(EMR) has stated that many of these countries vave limited resources and the
situation will worsen in the future as populationoyys and demand rises and
water/wastewater reuse will become imperative []. the year 2025, almost all
countries of the region with the exception of ohlyg and Sudan will be unable to
satisfy the food needs of their population [7]. Maof these countries will have to
shift their economy from an agricultural based twustry and services based
economy. It is expected that the high-income caemtwill depend on desalination
while other countries will be forced to depend oatev reuse and recycling. Thus
reclaimed water will come to provide a substanpalt of the available water
resources in most EMR countries. In water stresseahtries such as those in MENA
and EMR regions, every drop of water must be calated thus sustainable water
management of water resources can only be achidgvdte water resources and
wastewater management policies come together imeasidg the water cycle in a
holistic manner [8].

Use of treated or untreated wastewater in landsgapnd agriculture is common in
many countries such as UAE, Oman, Bahrain, Egymime&n, Jordan, Syria and
Tunisia (FAO, 1997). Water resources managemeategfies in several countries,
such as Jordan, consider wastewater as part ofatisr budget. (Jordan Ministry of
Water and irrigation, 1998) [9].

TYPES OF WATER REUSE

Several trials had been made where wastewaterssuecessfully used during the last
decades. Selected examples of historical developroknvater reuse in different
countries are given in Table 1, [1].
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Table 1. Historical development of water reuse in different countries

Y ear L ocation Water Reuse Application
1890-now | Mexico City, Mexico Untreated or nominally treated wastewater
from Mexico City is delivered to the vallgy
of Mexico where it is used to irrigate abaqut
90000 ha of agricultural land.

1912-1985 | Golden Gate Park Watering lawns and supplying ornamerntal
San Francisco, USA lakes.
1962-now | La Soukra, Tunisia Irrigation with reclaimed water for citrys

plants and for groundwater recharge |to
reduce saltwater intrusion into groundwater.

Reuse of treated wastewater is already in praaticeany countries. The supply of
water is being augmented by domestic wastewateseren countries like Saudi
Arabia, Kuwait, Tunisia, Jordan and Yemen. In watarce countries of the Gulf, the
contribution of wastewater reuse is substantigdeeslly since the cost of producing a
unit of treated wastewater is estimated to be d&ent of that of desalinated sea
water and 24-40 percent of desalinized brackiskemao].

Water reclamation, recycling and reuse represegmifgtant components of the
hydraulic cycle in urban, industrial and agricudtuareas. A conceptual overview of
the cycling of water from surface and groundwatesources to water treatment
faculties, irrigation, municipal and industrial dipptions and to water reclamation and
reuse facilities is shown in Fig. 1 [11].
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Figure 1. Therole of engineered treatment, reclamation and reuse facilitiesin the
cycling of water through the hydrologic cycle
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The major pathways of water reuse include irrigatimdustrial use, surface water
replenishment and groundwater recharge. Waterrisnawable resource within the
hydraulic cycle. The water recycled by natural ey provides a clean and safe
resource which is then deteriorated by differeméle of pollution depending on how,
and to what extent it is used. Once used, howevater can be reclaimed and used
again for different beneficial uses. The qualitytted once-used water and the specific
type of reuse define the levels of subsequent nrewt needed, as well as the
associated treatment costs. The basic types ok réws domestic and industrial
wastewater are in Fig. 2 [12].

Dromestic waslewater Industrial wastewater
|
| | i i 1
Urban Recreation Aquaculture Agriculture Industrial
MNon- L
potable Drinking Process Other
[ 1
Swimming Boating Fishing
| [ I I
Stock Orchards Fodder, fibre Crops Crops
watering and and seed crops consumed cansurned raw
vineyards after processing

Figure 2. Types of wastewater use (After WHO, 1989)

CURRENT STATUSOF WATER REUSE IN EGYPT

Wastewater is widely recognized as a significambwing and reliable water source.
Wastewater production is the only potential watemrse in Egypt which will increase
as the population grows and the demand on freslerwatreases. According to
MWRI, the available fresh water in Egypt in 1990sw&3.5 bcm from which the
amount of water reuse was about 7 bcm/y. In the 835 — hoping that the share of
Egypt from the River Nile water will remain the sam MWRI estimated the amount
of available fresh water to be about 75 bcm [13,fde which 18 bcm of water will
be reused. As a matter of fact the available frester covers all human activities and
is divided between the different applications inyftgaccording to the following:
domestic~ 7%, industrial ~ 7% and the rest i.e6%8s for agriculture.

According to the MWRI estimates, the reused watemfdomestic and industrial
applications will reach a value of 1.5 bcml/y in ghear 2025, which is less than 20%
of the share of domestic and industrial water used.



Tenth International Water Technology Conference, IWTC10 2006, Alexandria, Egypt 565

The total irrigation requirements for fresh waterEgypt in the year 1999 [15] was
estimated to be 52.0 bcm/y under surface irrigatiinthat time the seasonal water
consumptive by crop land reached 29.9 bcm/y. Adogid it may be concluded that
the volume of drainage water — agricultural wastewa is about 22 bcml/y, from
which and according to [16] only 5.2 bcm was reusdtie year 99/2000.

According to [16] the ministry of water resourceslarrigation is undertaking major
projects for horizontal and expansion to divertsidarable amounts of drainage water
reused by the year 2017 to be 8.3 bcm/y. The patdntincrease this reused amount
depends on many factors among which are the quafithe drainage water, the salt
balance of the Delta and the tolerance of theaikid crops. Accordingly one may
assume that by the year 2025 the amount of reus@dade water will hardly exceed
10 bcmly, which is again much less than the avialdlainage water for reuse.

It may be worthy here to mention that the introduciof new irrigation technologies
such as sprinkler or drip may reduce the wategation demand by about 15 and 25%
respectively. In other words according to the aldé data in 1999 the use of either
sprinkler and/or drip irrigation systems can savenfl 13 bcm/y [15], respectively. It
is needless to say that the introduction of newgation technologies although will
save a considerable amount of fresh water neededifmtion it will at the same time
lead to a decrease in the respective drainage asit@result.

PROSPECTS OF WATER REUSE IN EGYPT

By the year 2025 the population of Egypt is expg¢tebe about 90 million, thus the
available fresh water per capita will be about 68y [17]. Under such circumstances
every drop of water must count and sustainable gemant of water resources can
only be achieved if the water resources and waseewaanagement policies come
together in addressing the water cycle in a holistanner. In order to do so certain
measures ought to be taken in consideration. Th& mportant of them are stated
below:

» Higher quality water should not be used for a paepthat can tolerate a lower
grade water. In such case fresh water should benmlly used as a
transportation medium for excreta.

 The criteria for wastewater treatment intended riewse in irrigation differ
considerably from treatment systems developed spamese of the adverse
conditions caused by the discharge of raw effluemtsater bodies, while it is
intended that pathogens are removed to the maxisxtent possible, some of
the biodegradable organic matter and most of theemis available in the raw
wastewater need to be maintained. In this respastadvisable to follow the
guides published in the FAO irrigation and drainpgper No. 47, 1985 [18].

» Water reuse standards must protect both publidtheald the environment and
must be suitable for end reuse objectives and #taad of application.

» Wastewater reuse projects should be designed egrahtpart of the overall
wastewater network and water resources plan.
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* Innovative low-cost domestic wastewater treatmearisishould be encouraged.

* Removal of the government subsidies on fertilizzard pesticides and ban on
the use of some specific agricultural chemicalsrificeles and pesticides)
should be considered.

» Efficient wastewater treatment processes should used to maximize
wastewater reuse opportunities.

» Development of industries not requiring much watex must.

* The reuse of treated wastewater in industrial appbns, such as boiler water
and cooling towers, should be encouraged.

» Centralized wastewater management is costly, watensive and reduces
wastewater reuse opportunities, while decentralizedtewater management
reduces water inputs, reduces environmental hazardsase of accidents,
increases reuse opportunities and cost effectigersesd efficiency [19].
However it requires institutional reforms for effiee operation.

« The EPA suggested guidelines for water reuse shbaldconsidered as a
minimum required for reclaimed water for differemban reuses [20].

 Wastewater reuse projects at national level touchthe responsibilities of
several ministries and government agencies. Foluede operation and
minimization of administrative conflicts, the folldng ministries should be
involved from the planning phase onwards:

- Ministry of Water Resources and Irrigation
- Ministry of Agriculture

- Ministry of Public Health

- Ministry of Housing and Public Works

- Ministry of Environmental Affairs

- Public Local Authorities

- Ministry of Finance

« To complete the supply of basic sanitation serviemed to make progress on
wastewater management and pollution control thauires major financial
challenges.

CONCLUSION

1. Sustainable management of water resources and waste management
policies should come together in addressing themaicle.

2. Wastewater production is the only potential watairse in Egypt which will
increase as the population grows and the demarfictsim water increases.

3. The total volume of the agricultural wastewatertlie year 1999 was about
22 bcm from which only 5.2 bcm were used.

4. The modest values of water reuse in Egypt are mainé to the lack of cost
effective and efficient treatment systems for wasters.

5. Adoption of new irrigation technologies — sprinkind drip irrigation — will

reduce the demand for water by about 15.5% and &&$pectively; on the
other hand it will reduce the total volume of agtiagral wastewater
considerably.
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RECOMMENDATIONS

All the items mentioned in the paragraph titledo$frects of water reuse in Egypt"
should be taken in consideration by who will bechrarge of water reuse issues in

Egypt.
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