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3. Wastewater and the Use of Non Conventional Water Resources   

3.1 CYPRUS

3.1.1 Wastewater Treatment Plants 
The number of Sewage Treatment Plants currently (STPs) in operation is around 30.These STPs cover the four major greater urban areas and some large tourist centers (Lefkosia, Lemesos, Larnaka, Pafos and Agia Napa – Paralimni) and part of the rural areas. Centralized sewage networks now serve 12% of the rural population. There is also a large number of small STPs in the hotels. In addition there exists a programme for building such units in 28 large rural centers (having a population of more than 2000) and in sensitive mountain villages by the year 2012. This is in accord with the instructions/principles of the Urban Wastewater Directive 91/271/EEC of the European Union (EU). It is worth noting that all plants have provisions for tertiary treatment so that their effluent is safely used for irrigation.

3.1.2 Treated wastewater produced 
The first large sewage treatment plant, in the Government controlled areas, started operation in Lemesos in the summer of 1995. Sewage treatment plants of total capacity of about 20 MCM/year are now in operation.

Table 1 presents the main treatment plants with their capacity all over Cyprus, stage of treatment and use.

Table 1: Sewage Effluent Treatment Plants

	Name
	W. Produced m3/Year
	Treatment
	Use

	Lefkosia Sewage Board
	3650000
	Secondary
	Diverted to Pedieos River

	Anthoupolis-Lefcosia
	127750-
(max2.56 million)
	Secondary
	Stored in open Reserv. for evaporation

	Larnaca Sewage Board
	912500 maximum
	Tertiary
	Landscape Irrigation

	Agia Napa – Paralimini
	2500000 maximum
	Tertiary
	Landscape-Forest

	Lemesos Sewage Board
	3000000
	Tertiary
	Agriculture-Landscape of Hotels

	Pafos Sewage Board
	4895000
	Tertiary
	Agriculture

	Bathia Gonia
	803000
	Tertiary
	Agriculture

	Dhali-Nisou
	182500
	Tertiary
	Agriculture

	Platres
	73000
	Tertiary
	Not operating-Agriculture


	Name
	W. Produced m3/Year
	Treatment
	Use

	Carlsberg
	146000
	Tertiary
	Agriculture

	Lefkosia New Hospital 
	182500
	Tertiary
	Not operating-Landscape

	Lemesos Hospital
	47450
	Tertiary
	Landscape

	Alassa (new site village)
	18250
	Tertiary
	Agriculture

	Palechori
	73000
	Tertiary
	Diverted to the River

	Apostolos Loucas
	25550
	Secondary
	Used by The Agr. Res. Instit.

	Kofinou
	65700
	Secondary
	Agriculture

	Zenon-Kamares II
	109500
	Secondary
	Landscape irrigation

	Agglisides
	365000
	Secondary
	Agriculture

	Kornos
	25550
	Tertiary 
	Landscape Irrigation

	Stavrovouni
	25550
	Tertiary
	Landscape Irrigation

	Agios Ioannis
	17900
	Tertiary
	Landscape Irrigation

	Malounda
	7300 
	Tertiary
	Landscape Irrigation

	Klirou
	26300
	Tertiary
	Landscape Irrigation

	Kyperounda
	109500
	Tertiary
	Agriculture

	Troodos
	8800
	
	Landscape

	TOTAL Maximum
	19829850
	
	


3.1.3 Wastewater reused 
Recycled domestic water is presently used for the watering of football fields, parks, hotel gardens, road islands and for forestation (1,5 MCM/yr) and for the irrigation of permanent crops in particular (3,5 MCM/yr). It is estimated that by the year 2012 an amount of approx. 30 MCM of treated sewage effluent will be available for agriculture and landscape irrigation.

3.1.4 Desalinated water   

Desalination of sea water was first introduced in Cyprus, on a large scale basis, on the 1st of April 1997 with the operation of the Dhekelia plant.  Today there are two desalination plants in operation, the one at Dhekelia of 40000 m3 per day capacity and the other at Larnaca of 51667 m3 per day capacity. Both are reverse osmosis plants and produce 33 MCM of water a year. Desalination units were set up with the aim of eliminating the dependence on rainfall regarding potable water supplied to the large urban and tourist centers.
3.1.5 Applications of non-conventional water resources

The Government´s water policy is not restricted to desalination plants, but is also focused on the exploitation of other non-conventional water sources such as recycled water, which replaces equal quantities of good quality water. Recycled water, which results from the treatment of wastewater, is used for irrigation purposes and the enrichment of aquifers. 

The combined production of the two desalination plants is at present more than sufficient to meet the winter daily domestic demand for water of the cities and suburbs of Nicosia and Larnaca as well as of the tourist centers of Ayia Napa and Paralimni.  

Treated sewage effluent covers some of the needs in agriculture. Already some quantities are used for the following crops: Citrus, Olives, Vines, Fodders and Landscape. Table 2 presents the irrigated crops at Lemesos Sewage Treatment Plant, as an example of an application of treaded sewage effluent.

Table 2: Lemesos Sewage Treatment Plant – irrigated crops, 2000

	Area
	Crops 
	Area-Decars

	Mari area
	Citrus
	33

	
	Olives
	21

	
	Alfalfa
	66

	
	Corn
	53

	
	Sudax
	26

	
	Potatoes
	18

	
	Onions
	5

	
	Turf (Vasillicos Cement)
	10

	
	Total
	232

	Ag. Georgios Alamanon
	Citrus
	0

	
	Olives, Figs, Other trees
	135

	
	Alfalfa
	417

	
	Corn
	0

	
	Sorghum
	0

	
	Potatoes
	0

	
	Onions
	0

	
	Aromatic Plants
	20

	
	Total
	572

	Parekklisia
	Landscape
	5

	Pyrgos
	Landscape
	53

	Lemessos Hotels
	Landscape
	502

	Tychona Municipality
	Landscape
	300

	Lemesos
	Olives, Figs, Other trees
	36

	Yermasoyia Municipality
	Landscape
	6

	
	Total
	902

	GRAND TOTAL
	
	1706


3.2 JORDAN

3.2.1 Wastewater Treatment Plants 

Presently, there are 19 wastewater treatment plants serving most of the major cities and towns in the country. Table 3 shows the existing wastewater treatment plants. About 63% of the total population of Jordan has access to wastewater collection and treatment systems.

Table 3: Existing Wastewater Treatment Plants 

	NO
	WWTP
	Operation
	Gov.
	Type of Treatment

	1
	As Samra
	1985
	Zarqa
	WSP

	2
	Abu Nuseir
	1988
	Amman
	AS

	3
	Wadi Essir
	1996
	Amman
	WSP+

Aeration

	4
	Wadi Arab
	1999
	Irbid
	EA

	5
	Irbid
	1987
	Irbid
	TF+AS

	6
	Ramtha
	1988
	Irbid
	WSP

	7
	Salt
	1981
	Balqa
	EA

	8
	Baqa'
	1988
	Balqa
	TF

	9
	Fuhais
	1996
	Balqa
	EA

	10
	Ma'an
	1989
	Ma'an
	WSP

	11
	Wadi Mousa
	2001
	Ma'an
	EA

	12
	Mafraq
	1988
	Mafraq
	WSP

	13
	Jarash
	1983
	Jarash
	EA

	14
	Kufranja
	1989
	Ajloun
	TF

	15
	Madaba
	1989
	Madaba
	AS

	16
	Karak
	1988
	Karak
	TF

	17
	Tafila
	1988
	Tafila
	TF

	18
	Aqaba
	1987
	Aqaba
	WSP

	19
	Wadi Hassan
	2000
	Irbid
	EA


3.2.2 Treated wastewater produced 

The aforementioned wastewater treatment plants can treat up to 88.5 MCM per year (Influent). The quantity of treated wastewater is about 73 MCM per year (Effluent).  The following table gives detailed information on the treated wastewater produced. 
Table 4: Treated Wastewater (Influent& Effluent, MCM for the yr 2002):

	NO
	WWTP
	Influent

 MCM
	Effluent MCM

	1
	As Samra
	65.245
	53.301

	2
	Abu Nuseir
	0.722
	0.712

	3
	Wadi Essir
	0.698
	0.290

	4
	Wadi Arab
	2.579
	2.516

	5
	Irbid
	2.6
	2.551

	6
	Ramtha
	0.839
	0.691

	7
	Salt
	1.425
	1.299

	8
	Baqa'
	4.296
	3.992

	9
	Fuhais
	0.556
	0.381

	10
	Ma'an
	0.790
	0.557

	11
	Wadi Mousa
	0.316
	0.08

	12
	Mafraq
	0.659
	0.506

	13
	Jarash
	1.062
	0.983

	14
	Kufranja
	0.811
	0.585

	15
	Madaba
	1.525
	1.352

	16
	Karak
	0.550
	0.449

	17
	Tafila
	0.270
	0.271

	18
	Aqaba
	3.406
	2.655

	19
	Wadi Hassan
	0.155
	0.075

	           Total
	88.502
	73.1


3.2.3 Wastewater reused 

Treated wastewater effluent is considered a valuable water resource for irrigation. This is deemed by the supply-demand imbalance of drinking water, the arid climatic conditions of the country and the deficit in the trade of food commodities. Therefore the Government of Jordan has imposed that all new wastewater treatment projects must include feasibility and design aspects for treated wastewater reuse. Jordanian Standards JS 893/2002 for Reclaimed Domestic wastewater is based on reuse categories. Untreated wastewater is prohibited to be discharged to the watercourses or to be used for irrigation by the Jordanian law. 

3.2.4 Desalinated water
The amount of desalinated water in Jordan is relatively small but an future option in the policy of Ministry of Water of Irrigation. The amount available up to date is about 2 MCM from two small Pilot Plants.

3.2.5 Applications of non-conventional water resources

All treated wastewater is used for irrigation purposes. 
3.3 LEBANON

3.3.1 Wastewater treatment plants  
In Lebanon there are 15 wastewater treatment plants. Table 5 gives the location and monitoring authority of each plant. 

Table 5: Wastewater Treatment Plants in Lebanon
	Region
	Water Board
	Plant Location/ Name

	
	
	

	Greater Beirut
	Beirut
	Dbaiye

	
	Ain El Delbe
	Dachonieh

	
	
	Hazmieh

	North
	Tripoli
	Haab

	
	Nabaa El Ghar
	Kousba

	
	Batroun
	Nabaa Delleh

	Mount Lebanon
	Metn
	El Marj Lake

	
	
	Jeita

	
	Jbeil
	Nahr Ibrahim

	South
	Saida
	Nabaa Kfarwa

	
	Nabaa El-Tasse
	Nabaa Azzibeh

	
	Sour
	El Bass

	
	
	Ras El Ain

	
	Jabal Amel
	Taybeh 3/

	Bekaa
	Zahle
	Berdawni

	Total
	12 authorities
	15 plants


              1/ Source: METAP/ERM, 1995

                 2/ Source: Pers Comm El Hassan Z, CDR/Water supply specialist

3.3.2 Treated wastewater produced 

The following table summarizes the capacity of wastewater treatment plants in Lebanon. 

Table 6: Distributions and Flow Capacity of Water Treatment Plants in Lebanon
	Plant Location/ Name
	Capacity

	
	1995 1/
	2001 2/

	Dbaiye
	230,000
	430,000

	Dachonieh
	50,000
	50,000

	Hazmieh
	50,000
	50,000

	Haab
	40,000
	40,000

	Kousba
	5,000
	16,000

	Nabaa Delleh
	3,500
	12,000

	El Marj Lake
	3,500
	3,500

	Jeita
	16,000
	17,000

	Nahr Ibrahim
	4,000
	16,000

	Nabaa Kfarwa
	8,500
	8,500

	Nabaa Azzibeh
	4,000
	4,000

	El Bass
	6,000
	12,000

	Ras El Ain
	13,500
	15,000

	Taybeh 3/
	8,000
	8,000

	Berdawni
	10,000
	10,000

	Total 
	452,000
	692,000


              1/ Source: METAP/ERM, 1995

                 2/ Source: Pers Comm El Hassan Z, CDR/Water supply specialist

                 3/ A new plant with a design capacity of 25,000 m3/day is under preparation
3.3.3 Wastewater reused 

None of the large-scale wastewater treatment plants that are planned by the government is currently operational, except for the Ghadir preliminary treatment plant. Therefore, the only source of treated wastewater is the small community-based treatment plants that are producing around 16,000 m3/day. 

However, with the achievement of the construction of the major large-scale treatment plants (coastal and inland), Lebanon will achieve around 80 % wastewater treatment by the year 2020. This is estimated to generate around 1 million m3/day of treated wastewater.

3.3.4 Desalinated water 
The presence of ample fresh water sources has limited the adoption of desalination of brackish and seawater to individual households and industrial institutions who needed supplementary sources of water for individual use. No figures are available as to the quantities of water that are produced through desalination as these are practiced on a private basis and not reported to the authorities. Desalinated water has never been used in Lebanon on a municipal scale and is not envisaged to be used as such in the near future.  

 3.3.5 Applications of non-conventional water resources
Raw wastewater is being reused for irrigation in several regions of Lebanon. Such is the case in the Bekaa region where some of the sewers are purposely blocked to allow sewage to be diverted for irrigation. In other regions, wastewater is being discharged in rivers or streams used for irrigation such as in Akkar and Bekaa (Ras El Ain, Zahleh).

The treated wastewater that is produced by the community-based treatment plants, and which is approximated at 16,000 m3/day, is being reused mainly for irrigation. The completion of the government plan for inland large-scale treatment plants will increase considerably the amount of treated wastewater, an important fraction of which will be used for irrigation. As for the plants that are being constructed in the coastal region, their effluents which will form the bulk of the total treated wastewater (about 70%) will be discharged into the sea and, except for a small portion of that effluent, there are no plans set for reuse. The main reason for the absence of agricultural land in the neighborhood of the effluent sources. There is however a good possibility that a substantial portion of this effluent be used for ground water recharge in areas where seawater intrusion into the fresh water aquifer has been progressing over the years. 

3.4 MOROCCO

3.4.1 Wastewater treatment plants 

Although the construction of wastewater treatment plants began in the 50s, the treatment of wastewater has for long been delayed. According to the Higher Council of Water and Climate, out of the 69 WWTP which were recorded, only 29 remain in an operating state, representing 42% of the total (see the Table below).

Table 7: Wastewater treatment plants 

WWTP type

Number     In operation    Out of service 
Not connected
     % in operation

Activated sludge  
20 

12           
5  


3

60

Bacterial beds       
11      

5                
6   


0

45,5

Decanters Digesters 
17  

2              
13  


2     

11,8
Draining

               3

0

3


0

0

Lagunage

13

7

5
  

1

53,8

Infiltration Percolation
 2

2

0


0

100

Algae channel

3

1

1


1

33,3

Total


69

29

33


6

42

(Source: CSEC, 2001)

3.4.2 Treated wastewater produced 
The annual volume of urban wastewater has increased from 48 million m3 in 1960 to 500 million m3 in 1999. It is estimated that this amount will reach 900 million m3 in 2020. This significant increase is due to population growth, which is estimated at 5% per year. The contribution of industry in the total wastewater generation is estimated at 12%. Only 8% of the quantity produced is treated.
In Morocco, untreated wastewater is discharged in the water recipients. Approximately 60% is discharged in the sea. The rest is either discharged in the surface waters or reused for the irrigation of 7000ha.  
3.4.3 Wastewater reused 
Wastewater is considered to be an alternative resource of water and a source of nutrients. Thus it has for long been used for irrigation in some great continental agglomerations. A surface of approximately 7235ha is directly irrigated with untreated urban wastewater (CSEC, 1994), namely 70 million m3 of wastewater is reused every year in agriculture without any precaution measures to be applied (for example the WHO standards). Various types of cultures are irrigated with wastewater such as fodder crops, horticulture, field crops and arboriculture.

3.4.4 Desalinated water

Morocco has established several units of desalination and demineralization in the provinces of the south and more particular in Tarfaya, Smara, Boujdour and Laâyoune. For the supply of urban areas with drinking water, the National Office of Drinking Water uses: 64,4% surface water, 35,3% underground water and 0,3% desalinated water. 
3.4.5 Applications of reused non conventional water resources

In Morocco the exploited non conventional water resources are:

· Desalinated sea water. Desalination is the most used non conventional wayer resource in Morrocco in order to satisfy the demand of drinking water in the provinces of the south.

· Untreated wastewater is currently used for the irrigation of a surface of more than 7000 ha., with a total volume exceeding 70 million m3 per year. 

3.5 PALESTINE

The scarcity of water in the Mediterranean and Middle East countries requires endorsement of sustainable wastewater management. The wastewater related problems, which these countries are facing, are yearly increasing owing to the increasing discharge of wastewater as a result of the increasing demand of fresh water for industrial purposes, human consumption and agricultural productions.

In view of water resources shortage in Palestine, the Palestinian Environmental Strategy paved the way for maximizing the use of non-conventional water resources. These resources can be classified as the following:

· Storm water harvesting

· Brackish water desalination

· Sea water desalination 

· Waste water reuse 

3.5.1 Information on produced, treated, reused wastewater, desalination water and application of reuse – Gaza Strip 
Three treatment plants are found in the Gaza Strip namely, Beit-Lahia, Gaza City and Rafah. The effluents of the treatment plants are mostly discharged to the Mediterranean Sea and to the ambient environment. The total annual wastewater production in the area is estimated to be about 40 MCM, from which 22 MCM are disposed into the sewers and 18 MCM into cesspits or pit latrines. 

Wastewater reuse will provide a very good alternative to groundwater abstraction especially for the agricultural sector. 

At the present, about 25% of the total wastewater produced daily from the Gaza Waste Water Treatment Plant (GWWTP) is used to replenish the groundwater by means of water infiltration (10,000 m3 of 40,000 m3 of treated wastewater produced). The infiltration basin is located at the east of the GWWTP in the sand dune areas and about 2-Km from the Mediterranean Sea.

Most of the treated wastewater (10,000 m3/day) and the collected rainwater at the northern area are discharged at the sand dunes around the wastewater treatment plant in Beit Lahia City. (EQA, 2001, Land Based Pollution Sources). 

The following table summarizes wastewater generation, treatment, reused and desalinated in the Gaza Strip.  

Table 8: Wastewater Generation and Treatment in Gaza Strip
	       #                         
	Category
	      Unit
	      Quantity

	1.
	Population connected to wastewater treatment
	%
	54

	2.
	TOTAL number of wastewater treatment plants
	number
	3

	3.
	Total wastewater generated
	1000 m3/d
	110

	3.1
	Non-treated wastewater
	1000 m3/d
	42

	3.2
	Treated in public treatment plants
	1000 m3/d
	68

	3.3
	*Reused wastewater (from the treated effluent)
	%
	20

	3.4
	Desalinated water
	m3/yr
	678800

	4
	Discharge to Environment (raw and treated)
	%
	60

	5
	Discharge to the Sea (raw and treated)
	%
	40


  Source: PWA, 2001

* includes treated effluent into infiltration basins 

Treated wastewater is mainly discharged into infiltration basins at Gaza central wastewater treatment plant and some local farmers adjacent to the treatment plant use part of the treated effluent to irrigate fodder crops without any awareness training on how to use the treated wastewater. 

3.5.2 Information on produced, treated, reused wastewater, desalination water and application of reuse – West Bank 
Groundwater is foreseen as the major source of water resources development in the West Bank over the next 20 years.  This projection relies on maximizing sustainable abstraction from the West Bank mountain aquifers based on negotiations between Israelis and Palestinians. 

Only 30-35 % of the population is connected to sewerage networks. The majority of the population uses individual or communal cesspits for temporary storage of wastewater. Cesspits are emptied by vacuum tankers, which usually dump their contents into open ground, into wadis, sewerage networks, irrigation channels, and solid waste disposal sites.

In spite of the low overall percentage of access to sewerage, approximately 70 % of houses in the main West Bank cities are connected. On the other hand, in refugee camps sewage flows through open drains originally constructed to convey rainwater. Most villages have no sewerage system and wastewater is discharged into soak-away (infiltration) pits. The existing wastewater treatment plants in the West Bank are inadequate to serve the volume of wastewater being discharged. (EQA, 2002).

There are 5 public plants in the West Bank (Jenin, Tulkarem, Ramallah, Al Bireh and Hebron. 

The following table summarized wastewater generation, treatment, reused and desalinated in the West Bank. 

Table 9: Wastewater Generation and Treatment in the West Bank
	#
	Category
	Unit
	Quantity

	1.
	Population connected to wastewater treatment
	%
	35

	2.
	Total number of public wastewater treatment plants
	number
	5

	3.
	Total wastewater generated
	1000 m3/d
	85

	3.1
	Non-treated wastewater
	1000 m3/d
	59

	3.2
	Treated in public treatment plants
	1000 m3/d
	13

	3.3
	Reused wastewater (from the treated effluent)
	%
	10

	4
	Discharge to Environment (raw)
	%
	75

	5
	Discharge to the treatment plants  (partially treated) and then into wadis 
	%
	25


  Source: PWA, 2001

Keeping in mind that ground water is the only source of fresh water in Palestine, this will cause tension in the future development of the country, as there is intense competition for the resource with neighbors.

3.6 TURKEY 

3.6.1 Wastewater Treatment Plants 
The responsibility of constructing, operating and monitoring the sewage collection and treatment systems has been given to the municipalities since 1930 through the Municipalities the Law no:1580 and General Sanitary Law no:1593. The State Planning Organization (SPO) has decided to distribute clean drinking water to everybody, and collect and treat domestic wastewater everywhere in the country within the framework of ‘International Drinking Water and Sanitation-Studies for the Next Decade-’ that has been initiated in 1980. The Law dated 1981 on Municipalities Income has brought the concept of constructing sewage treatment plants being financially supported by land and costruction owners, which has been further revised in 1985 through the Law of Public Works. The major items of environmental health and pollution prevention has been referred and stated in the Environment Law dated 1983. The National Water Pollution Control Regulation dated 1988 dictates the receiving water standards of wastewater that are collected through sewage systems and that are treated either by means of dilution or through satisfactory treatment (www.yerelnet.org).
Till late 1990’s, the National Bank of Provinces has been in charge of realizing wastewater treatment plants within the framework of annual investment programmes according to instructions of the related municipalities. Those constructed plants were then transferred to the municipalities for operation. However, nowadays many associations like Greater Metropolitan Municipalities- Water and Sewerage Administrations-, The Ministry of Tourism, Southeast Anatolian Project (SAP) Administration, The General Directorate of Special Protection Areas, and General Directorate of Massive Housing deal with the investment of wastewater treatment plants. The Greater Metropolitan Municipalities especially those with high urban populations prefer to solve their wastewater treatment problems by utilizing foreign credits and by managing the investment period. 

Between the years 1970-1980, 11 wastewater treatments plants have been installed and operated by the Bank of Provinces (BoP). This number has increased in following years accordingly; 60 plants in the period 1980-1990, 82 plants till the end of 1998, and 118 plants till the end of 2001. 

In year 2001, a total number of 118 wastewater treatment plants have been in operation in Turkey with a total annual capacity of 2548 million m3. Even though the total capacity has been stated as 2548 million m3, the calculated amount of treated sewage was 1245 million m3 which accounts to 49% of the total treatment capacity. 38% (468 million m3) of the total treated amount subjected to physical treatment, whereas 50% (618 million m3) to biological treatment and the rest 12% (159 milllion m3) to advanced treatment. 
3.6.2 Treated wastewater produced 

According to a recent detailed survey conducted by the municipalities, 4523.3 million m3  of water has been supplied to the residential sites of 2991 municipalities in the year 2001. The total amount of annual wastewater originating from the whole country has been registered as 2737 million m3.  Almost 93% (2 532 million m3) of this amount discharged to the corresponding to sewage system arises from urbanized districts having a population over 15 000, whereas the remaining 7% (205 million m3) originate from rural areas with population less than 15 000 (State Institute of Statistics, 2001).
3.6.3 Wastewater reused 

For the time being, Turkey does not face a severe water scarcity problem due to its climate and geographical structure. Turkey has many lakes as well as national and transboundary rivers from which water is supplied to industries, domestic uses and to arable land for irrigational purposes. Thus, water reuse has not been practiced noticeably. However, the signs of water quality deterioration point out the fact that it will be one of the priority issues in the near future. Effluent wastewater reuse in irrigation will be the major recommended and applicable system in rural areas with comparatively larger agricultural land, whereas reuse in certain industries with higher water consuming processes through in-plant control techniques will be preferred in industrialized regions mostly situated in the vicinity of urban cities (Orhon et al., 2003).
Tourist villages and compounds especially those along the Aegean and the Mediterranean coasts of the country are building their own treatment facilities as they are far away from municipal service boundaries. Shortage of water resources and increased water demand in summer months forced these tourist complexes to reuse their effluents. The major form of reuse is irrigation of gardens and parks. The most common wastewater treatment type is the extended aeration of activated sludge system. Package units are installed whenever population is somewhat like 1000 capita. Secondary effluents are usually disinfected by the addition of chlorine. Reliability of the effluent quality is very questionable due to many reasons like the health effects of wastewater reuse in the coastal settlements.
3.6.4 Desalinated water   

There are no records of desalinated water in Turkey so far.

3.6.5 Applications of non-conventional water resources

Industrial wastewater reuse mainly depends on the specific water quality requirements of the industrial sectors. These applications necessitate individual studies. Such examples of detailed surveys are conducted especially in textile industry where water consumption is high. The results of an example study performed on a wool finishing textile plant indicate that a 34% reduction in water consumption is possible and 23% of the generated wastewater can be reused after treatment (Dulkadiroglu et al., 2002; Dogruel et al., 2002). Similar attempts have been accelerated within the last few years. 

Another detailed study has been conducted on the potential reuse of centrally treated effluent for reuse in the Istanbul Metropolitan Area (Tanik et al., 1996). The final evaluation based on the current program of construction and commisssioning of treatment facilities confirms that large-scale reuse applications in Istanbul will not be a major consideration in the near future.

An investigation of irrigational reuse option of wastewater for Konya City, another Metropolitan City located in the Central Anatolia, known as the grain silo of Turkey, housing the highest agricultural land in the country, has also been conducted (Sarikaya et al., 1998). The outcome of this study indicates that effluent of the city meets the irrigational reuse standards after secondary treatment and that it can be used for irrigation of especially grain and sugar beet crops. This option, opposite to Istanbul’s option, puts forth the reality that such an application may be considered as an economical and an ecological solution to the wastewater disposal problem of Konya City. Grain and sugar beet are the most important crops in the city. Irrigation water demand of these crops was calculated considering the monthly temperature, lightening ratio, water demand of the two crops, precipitation and evaporation ratios.
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