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EUROPEAN COMMISSION
EURO-MEDITERRANEAN PARTNERSHIP
Development of Tools and Guidelines for the Promotion of the Sustainable Urban Wastewater Treatment and Reuse in the Agricultural Production in the Mediterranean Countries

(MEDAWARE)

Task 1: Determination of the Countries Profile 
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5. Water Related Problems Associated with Health and Environment 
5.1 CYPRUS
5.1.1 Area salinized by irrigation 
Saline soils in Cyprus are limited. However secondary salinization due to the use of semisaline water for irrigation is common particularly under greenhouse production. To overcome the problem leaching is practiced during the growing season and more substantial leaching before planting. 

5.1.2 Population affected by water-related diseases  

Cyprus is free of water related diseases. 

5.2 JORDAN 
5.2.1 Area salinized by irrigation
In general, there are no problems of salinization of soil when fresh water is used for irrigation. However, there are indications for increasing soil salinity in area irrigated with treated wastewater which is 10820.8 ha. 

5.2.2 Population affected by water-related diseases
No statistics is available yet. However, the Ministry of Health is very concerned with this aspect and through this project collaboration between the Ministry and JUST is to be established with the aim to collect this information. 
5.3 LEBANON 

5.3.1 Area salinized by irrigation

Because of an overuse of fertilizers and mismanagement of irrigation in the semi-arid area and in the greenhouses of the coastal area, secondary salinization has been observed (Darwish, 2002). Studies showed significant nutrient buildup and salinity problems under greenhouse conditions (Atallah et al., 1999; Darwish, 2000). On the other hand, the monitoring of the electrical conductivity of the saturated-paste extract of 75 samples in Northern Bekaa, Qaa region, by Darwish et al. in 2000 indicated the increasing proportion of salt-affected soils in comparison with a previous field sampling undertaken in 1997 for the same area by El-Khatib et al. The following table shows the results of this comparison.

Table 1: Evolution of soil salinity in a semi-arid Lebanese region between 1997, (El-Khatib et al., 1998) and 2000 (Darwish et al., 2002)
	Level of salinity dS m-1
	Normal <2
	Very slightly saline 2-4
	Slightly saline 4-8
	Saline 8-16
	Number of samples

	Year of observation 
	1997
	2000
	1997
	2000
	1997
	2000
	1997
	2000
	75

	Proportion %
	35.3
	15.9
	23.5
	30.1
	31.4
	39.3
	9.8
	14.7
	


These soils have an exchangeable sodium less than 0.5% and a pH<8.5. Consequently, the soils are salt-affected. As a result of this secondary salinization, after several years of exploitation, the productivity of some soils in Qaa has decreased.

No further investigative studies or surveys on soil salinization are known to have been conducted in Lebanon, however, it is suspected that some areas similar to the Qaa region are experiencing problems of salinization. 

5.3.2 Population affected by water-related diseases

Domestic wastewater in Lebanon is being discharged into the Mediterranean Sea, as well as into the river system, with no treatment prior to disposal. Consequently, bacterial contamination of coastal waters, rivers and drinking water sources were well documented, indicating a great harm to the environment, and posing potential public health related hazards.

Although archival evidence linking groundwater pollution to drinking water quality and community health in Lebanon is sparse, reports of special studies demonstrate a clear connection and trend. The National Wastewater Management Plan 1982 (NWMP82) report cited Central Public Health Laboratory analyses of drinking water samples collected in 1980-81, which showed that “…for locations outside Beirut, 30% of the samples had coliform bacteria present, with no significant seasonal variation. Beirut water followed a seasonal variation, with coliforms detected in only 5% of winter samples, but up to 20% of the samples in October and November. Of all the samples from wells and springs, 40% had coliforms present” (Khatib & Alami, 1994). 

By comparison, tests conducted by the National Central Laboratory on 720 samples of drinking water, collected nationwide in 1994, showed 440 (67%) had coliform bacteria. Extensive field and laboratory tests conducted in the American University of Beirut (AUB) had shown the incidence of pollution in wells and springs to be higher in 1994 than they had been in 1990, but lower in storage tanks and distribution networks, a clear sign of deterioration at critical locations in the intervening years, partially offset by improving water treatment practices (Sarginson et al., 1998). 

Regarding the linkage between polluted drinking water and public health, NWMP82 report commented on the dearth of information on reportable diseases, but quoted a 1980 AUB survey as tracing records of 1,510 cases of typhoid, 387 of viral hepatitis, and 204 of shigellosis occurring during 1979. One informed, though unofficial report suggested that the incidence of gastroenteritis and amoebic dysentery among the general population might be as high as 80%. Although the circumstances attending individual cases of these maladies vary, they are all associated either directly with consumption of polluted water, or indirectly through lack of cleanliness or consumption of fruits and vegetables irrigated or washed in polluted water (Khatib & Alami, 1994).

In 1995, the Epidemiological Surveillance Unit (ESU) of the Ministry of Public Health issued its first newsletter (EpiNews) on reportable disease statistics for Lebanon. Its March 1996 issue indicated that, by the end of 1995, only 54 of the country’s 148 public and private hospitals were submitting reports. Health care centers and laboratories had started to report. Although the number of cases summarized in Table 2 is obviously not complete, the monitoring routine appears to be gaining strength (Khatib & Alami, 1994; Sarginson et al., 1998). 

Table 2: Reported Incidence of Diseases Attributable to Pollution of Drinking Water, 1995-1997

	Reportable Disease 
	Jan-June 1995
	July-Dec 1995
	1995

Full Year
	Jan-June

1996
	July-Dec

1996
	1996 full Year
	Jan-June

1997
	July-Dec

1997
	1997

Full year

	Brucellosis
	53
	188
	241
	129
	170
	299
	155
	161
	316

	Dysentery
	92
	532
	624
	487
	610
	1097
	286
	340
	626

	Hepatitis (all types)
	78
	323
	401
	267
	312
	579
	374
	312
	686

	Typhoid/Paratyphoid
	565
	714
	1279
	335
	536
	871
	539
	314
	853


No basis appears to be available for determining the number of cases that did not involve professional intervention, or the number of persons who carried and spread the infections without being seriously incapacitated. These may be numerous. 

Water quality bacteriological analyses conducted on samples taken from various springs and wells in the Kesrouan area are shown in tables 3 and 4. These sources are used for drinking water purposes without any treatment, and as shown from the results, contain coliform concentrations that surpass established permissible drinking water concentrations (which are set at 0 Coliform/100 ml by USEPA and WHO). 

Jaber (1997) reported an accident of contamination of Racheine Spring which was the principal water resource to supply Zghorta and the whole Tripoli city in North Lebanon. The spring water was contaminated in autumn 1997 and Zghorta and Tripoli area were contaminated by typhoid, and analysis showed high quantity of Coliforms. After several site visits, specialists found that there was, 8 km to the South of Racheine Spring, a village named Deir Nbouh and that some habitations discharged their wastewater in a valley between Racheine and the village. Geological fault passes through the said valley with some karstic holes one of them is about 4 m diameter and 5 m depth with a sink in the bottom. When heavy rains fall, torrential streams carry all wastes and pollutants stored in the valley, which will in turn infiltrate through the karstic formations of the underground aquifer located at a depth of less than 50 m. Disinfecting pills were distributed to the population to dissolve them in water. Racheine Source and the reservoirs were equipped with chlorinators. Then the MOEW proceeded to execute works to deviate wastewater from the above-mentioned valley to Biader Racheine, an area under the source emplacement (Jaber, 1997; Chammas, 2003).

Table 3: Bacteriological Analyses of some springs

	Spring or Source of Water
	Aquifer Geology
	Faecal Coliforms in 100 ml water 
	Total Coliforms in 100 ml water
	Faecal Streptococcus in 100 ml water

	
	
	
	Dbayeh Lab
	Ghorra Lab
	Ghorra Lab

	Nabaa El Maghara (Hrajel)
	Limestones of J6
	>80
	>80
	260
	100

	Nabaa El Assal 
	Limestones and Dolomites of C4 
	0
	9
	2
	0

	Nabaa El Laban
	
	0
	42
	5
	0

	Jiita Cavern
	Limestones J4
	17
	>80
	35
	10


   * Source: Chammas, 2003; CDR,  MHER: “Water and Wastewater 

   
Feasibility    Studies in Saida Drainage Zone”, Beirut, January 1995

Table 4: Bacteriological Seasonal Analyses of Jiita Waters, and other Water Locations (laboratory of Dbayeh Station)

	Spring or Well
	Date of Sample Extraction
	Total Coliforms in 100 ml of water
	Faecal Coliform in 100 ml of water

	Cavern Source
	28/07/92
	>80
	0

	
	12/10/92
	17
	0

	
	27/10/92
	20
	2

	
	13/01/93
	0
	0

	
	14/04/93
	25
	0

	
	3/8/93
	>80
	17

	Nabaa Kachkouch
	28/07/92
	>80
	>80

	
	3/8/93
	>80
	5

	Upstream of Jiita Nabaa El Assal
	12/10/93
	>80
	0

	
	27/01/93
	4
	0

	
	5/4/93
	6
	0

	
	29/07/93
	9
	0

	
	4/8/93
	4
	0

	Well of Dar Ali (Faraya)
	12/10/92
	>80
	0

	
	25/01/93
	>80
	0

	
	22/07/93
	>80
	2

	Well of Coin Vert (Faraya)
	12/10/92
	35
	0

	
	25/01/93
	524
	0


           * Source: Chammas, 2003; CDR,  MHER: “Water and Wastewater 

                Feasibility    Studies in Saida Drainage Zone”, Beirut, January 1995

5.4 MOROCCO 

5.4.1 Area salinized by irrigation

In Morocco, phenomena of salinisation in an irrigated surface of approximately 40.000 ha are observed.  
5.4.2 Population affected by water-related diseases

Outbreaks of cholera, which prevailed in Morocco until 1994, were observed during summers in regions which were irrigated by untreated wastewater. 
Small scale outbreak of fluorosis in phosphate zones in rural areas due to consumption of underground water contaminated by fluorides (Garmes, Doctorat d’Etat, Faculté des Sciences El Jadida, 2000). 
Isolated cases of typhoid due to consumption of untreated underground water. 

However, there no more cases of outbreak of diseases mainly due to the quality of the water currently distributed by ONEP.

5.5 PALESTINE 
5.5.1 Area salinized by irrigation

There are no statistics regarding the area salinized by irrigation, but the realistic changes in the lands of "plastic houses" show that, soil under plastic cover becoming saline. This may be explained as follows: In Jericho and Gaza Strip, the ground water is characterized by high level of salinity, above 1000 mg/l of Total Dissolved Solids (TDS). This water is used for irrigation of the crops in plastic houses. The plastic houses are covered all the time, and no flushing by rainwater could be happened, hence salts are accumulating in the soil. 
The total area of plastic houses in Gaza Strip is approximately13253 dunums, while in Jericho are about 601 dunums. 
5.5.2 Population affected by water-related diseases

Related data from the Ministry of Health is not documented to point out the statistics of affected population by water-related diseases, but some of the available reports and studies show the following:
In 1990, a survey conducted by Chrissmith in Gaza Strip showed that 50% of children under age 10 years old infected by Ascaris.
In 1989, Ali Shrayeh and others collected information for 6 years, they took 22970 samples from Nablus to Jordan River, and the result showed the following: 
· The infected persons by Ascaris is 177 per 1000

· The infected persons by Trichuris is 13 per 1000
5.6 TURKEY 
5.6.1 Area salinized by irrigation
In Turkey, observation of the agricultural areas salinized by irrigation and management of observation studies of water table is done by DSI. Water table raised by rain, groundwater and irrigation water is very harmful to the roots of plants because of accumulation. The water table measurements are carried out with analysis of samples taken from observation wells of about 4 meter depth. To investigate the area salinized by irrigation, a salinity diagram system taken from USA is being used. The results of water table studies according to years is given in Table 5. 

Water table records at the period of heavy irrigation are conducted in order to investigate agricultural areas salinized by irrigation. These studies have been carried out in almost 60% of the irrigated areas to measure salinity and drainage problems of agricultural soils. If salinity values are exceeding 5000 µmhos/cm, these areas will be drained related to the critical salinity levels. According to the results of water table studies prepared within the past years, salinity values more than 5000 µmhos/cm were detected in 221 823 ha of irrigated land that accounts to 7% of the irrigated areas have been salinized in Turkey.

5.6.2 Population affected by water-related diseases

In Turkey, there are serious environmental and sanitary issues arising due to water related diseases mentioned in The World Health Report in 2002. The data gathered from the country indicate six illnesses caused by poor guality waters. These illnesses are typhoid fever, bacillary dysentery and amoebiasis, enteritis and other diarrheal diseases, meningococcal infections, typhus and other rickettsioses, and parasitic diseases. Typhoid fever and bacillary dysentery infect the plants irrigated with sewage which in turn affect humans. These bacteria, always found in soil, can damage the epital parts of intestine at infected people. Amoebiasis, spread on raw vegetables and fruits that are not washed properly is a gastro-stomach infectious illness. Typhus known as one of the important illness of rickettsioses, enteritis known as one of the intestine inflammation and meningococcal infections can exist due to poor guality drinking water and sewage facilities. Population affected by water-related diseases is given in Table 6. 

According to State of Institute of Statistics(SIS) analysis, the values and rate of death were 4639 and 2.66%, respectively. On the other hand the records of state hospitals have shown that the number of illnesses treated and recovered are very high. For example, only at a city, Van, the state hospitals registered a great number of positive laboratory results, specifically; 11 984 cases of enteritis and other diarrheal diseases, 333 cases of Brusella, 36 cases of typhoid fever, 22 cases of bacillary dysentery and 11 cases of hepatitis (The Turkish Association of Medical Doctors, 2002).
Table 5: The results of Water Table Observation Studies according to years (The General Directorate of State Hydraulic Works, 2002)
	Years
	1998
	1999
	2000
	2001
	2002

	Salinity Levels
	Area

(ha)
	Rate

(%)
	Area

(ha)
	Rate

(%)
	Area

(ha)
	Rate

(%)
	Area

(ha)
	Rate

(%)
	Area

(ha)
	Rate

(%)

	0-2500
	1022421
	89
	1043780
	88
	1059672
	89
	1127769
	90
	863035
	86

	2500-5000
	81299
	7
	81994
	7
	87420
	7
	91411
	7
	114399
	11

	5000-7500
	21402
	2
	21667
	2
	27607
	2
	23322
	2
	20551
	2

	7500-10000
	12824
	1
	17766
	2
	12856
	1
	10166
	1
	5992
	1

	10000<
	15085
	1
	14464
	1
	6798
	1
	6109
	0
	5214
	1

	Total
	1153031
	100
	1179671
	100
	1194353
	100
	1258777
	100
	1009191
	100

	The ratio of observation area to total irrigation area (%)
	64
	64
	64
	68
	53


Table 6: Deaths by Water-Related Diseases in 2000  
	The cause of death
	Cholera
	Typhoid fever


	Bacillary dysentery and amoebiasis
	Enterits 

and other diarrheal diseases
	Typhus 

and other rickettsioses
	Meningococcal infections
	Other infectious and parasitic diseases
	Total



	Total 
	-
	7
	6
	512
	2
	3464
	648
	4639

	The rate of diseases (%)
	-
	0.15
	0.13
	11
	0.04
	75
	14
	2.66
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