


Environmental Profile for The West Bank 

Volume 7 

Jenin District 

Applied Research Institute - Jerusalem 

1996 

 

 

Table of Contents 

 

• = Project Team  
• = Acknowledgment  
• = List of Tables  
• = List of Figures & Photographs  
• = List of Acronyms & Abbreviation  
• = List of Measuring units  
• = Introduction  
• = History and Background  

• = PART ONE: General Features of Jenin District  
o Chapter One: Topography and Climate  
o Chapter Two: Socio-Economic Characteristics  
o Chapter Three: Geology, Land Use and Soils  
o Chapter Four: Water Resources  
o Chapter Five: Agriculture  
o Chapter Six: Industry  
o Chapter Seven: Historical and Archeological Sites  

• = PART TWO: Environmental Concerns in Jenin District  
o Chapter Eight: Wastewater  
o Chapter Nine: Solid Waste  
o Chapter Ten: Air and Noise Pollution  

• = References  
• = Appendix 1  
• = Appendix 2  
• = Appendix 3  
• = Appendix 4  

 

 

 



Project Team 

Dr. Jad Isaac  Project Leader  

Violet N.Qumsieh  Project Coordinator  

Bassam Sha'lan Jenin Profile Coordinator  

Contributors to this volume  

Leonardo Hosh  M.Sc. in International Agricultural Development 

Nader Hrimat  M.Sc. in Plant Production  

Walid Sabbah  M.Sc. in Hydrogeology  

Maher Owewi  M.Sc. in Remote Sensing  

Nadia Al-Dajani  B.Sc., Biology  

Abdul-Hakim Amer  B.Sc.in Environmental Engineering.  

Deema El-Hodali  B.Sc. in Chemistry  

Rita Sammour  B.Sc. in Chemistry  

Nezar Qattoush  B.Sc. in Biology  

Mohammad Abu Amrieh B.Sc. in Plant Production  

Faten Al-Juneidi  B.Sc. in Soil and Irrigation  

Akram Halaika  B.Sc. in Geology  

Issa Zboun  GIS Technician  

Badir Abu Zahra  M.Sc. in Sanitary Engineering  

Technical Support Team  

Hanna Maoh  B.Sc Physics  

Isam Ishaq  M.Sc. in Communication  

Faten Neiroukh  B.Sc., Plant Protection  



Safinaz Bader  B.Sc. in Soil & Irrigation  

Sarah Carney  M.Sc., Environmental Policy  

Sawsan Istanbuli  Diploma in Laboratory Science  

Rafat Ishaq  Computer Specialist  

Roubina Bassous  B.Sc. in Biology  

Jamil Shalaldeh  GIS Technician  

Fuad Isaac  GIS Technician  

Shady Hannonah  GIS Technician  

 
 

 

 

 

 

 

 

 
 
 
 
 
 
 
 



 

 

 

 

 

 

 

 

 

 

 

 

 

Acknowledgment 

The Applied Research Institute - Jerusalem (ARIJ) would 
like to thank the Federal Government of Austria, 
Department of Development Cooperation for their funding 
of this project through the Society for Austro-Arab 
Relations (SAAR). ARIJ also thanks the Palestinian 
officials at the municipalities, towns and village councils; 
the Untied Nations for Relief and Work Agency 
(UNRWA); owners and managers of industrial facilities; 
hospitals and medical centers; the officers of agricultural 
and weather stations for their assistance and cooperation 
with the project team members during the data collection 
phase of the project.  

  

 

 

 

 

 



List of Tables 

• = Table 1.1: Variation of Average Climatic Parameters for 42 Years for Beit Qad 
Weather Station  

• = Table 2.1: Housing by Household Density in the Jenin, Bethlehem and Nablus 
Districts (Persons per room)  

• = Table 2.2: Distribution of Students by Educational Level and Gender for 1994/95  
• = Table 2.3: Average Number of Students per Teacher and Students per Classroom 

in Various School Systems  
• = Table 3.1: Israeli Settlements in the Jenin District (Appendix 1)  
• = Table 3.2: Major Soil Types and Characteristics in the Jenin District  
• = Table 3.3: Land Use Classification  
• = Table 4.1: Annual Flow Discharge of the Main Springs in the Jenin District (1000 

m3)  
• = Table 4.2: Water Supply for Domestic and Irrigation Purposes in 1994 for the 

Jenin District  
• = Table 4.3: Water Supply and Demand for the Jenin District (Medium scenario 1)  
• = Table 4.4: Results of Chemical and Physical Analyses of Groundwater Wells in 

the Jenin District (Appendix 3)  
• = Table 5.1: Distribution of Irrigated Areas (hectares) According to Various 

Irrigation Methods in the Jenin District for the 1993/ 94 Growing Season  
• = Table 5.2: Crop Water Requirements (CM/ha) for Principal Irrigated Crops  
• = Table 5.3: Total Crop Water Requirements for Various Irrigated Crops in the 

Jenin District for the 1993/1994 Growing Season  
• = Table 6.1: Percentage of Industry Located in Jenin's Agricultural, Residential and 

Industrial Areas  
• = Table 6.2: Various Types and Number of Factories Located in the Jenin District  
• = Table 6.3: Major Industrial Areas and the Estimated Solid Waste and Liquid 

Waste Generated for Surveyed Sample  
• = Table 8.1: Wastewater Characteristics in Jenin  
• = Table 8.2: Estimated Percentage of the Various Industrial Wastewater Disposal 

Methods  
• = Table 9.1: Solid Waste Management and Estimated Generated Waste in the Jenin 

District (Appendix 4)  
• = Table 9.2: Estimated Contribution of Each Solid Waste Management in 

Collecting and Disposing Jenin's Solid Waste  
• = Table 10.1: Type and Number of Transportation Vehicles in the Jenin District  
• = Table 10.2: Transportation Air Emission Inventories  

 
 

 



List of Figures 

Maps demonstrated in this publication were produced by the Geographic 

Information System (GIS) Unit at the Applied Research Institute - Jerusalem 

(ARIJ).  

• = Figure 1: Location of the Jenin District  
• = Figure 1.1: Digital Elevation Model (DEM)  
• = Figure 1.2: Contour Map Based on the Created DEM  
• = Figure 1.3: Three-Dimensional Model for the Jenin District using Pamap GIS 

Software Version  
• = Figure 1.4: Drainage System in the Jenin District  
• = Figure 1.5: Rainfall Isohytal Map for the Jenin District  
• = Figure 1.6: Variation of Average Monthly Rainfall at Various Stations in the 

Jenin District (1952/53- 1994/95)  
• = Figure 1.7: Variation of Annual Rainfall at Various Stations in the Jenin 

District(1980/81-1994/95)  
• = Figure 1.8: Variation of Mean Monthly Radiation for 42 Years at Beit Qad 

Weather Station  
• = Figure 1.9: Variation of Average Monthly Wind Speed for 42 Years at Beit Qad 

Weather Station  
• = Figure 1.10: Variation of Annual Mean Relative Humidity for 42 Years at Beit 

Qad Weather Station  
• = Figure 2.1: Location of Gasoline Stations in the Jenin District  
• = Figure 3.1: Geological Map of the Jenin District  
• = Figure 3.2: Jenin District Redeployment Areas  
• = Figure 3.3: Jenin District Land Use Map  
• = Figure 3.4: Jenin District Built-Up Areas Map  
• = Figure 3.5: Jenin District Soil Map  
• = Figure 4.1: Location Map of Groundwater Wells in the Jenin District  
• = Figure 4.2: Location Map of the Exposed Aquifer Systems in the Jenin District  
• = Figure 4.3: Water Distribution Network in Jenin City  
• = Figure 4.4: Presentation of Hydrochemical Data on Wilcox Diagram  
• = Figure 4.5: Electrical Conductivity Contour Map in Groundwater of the Jenin 

District  
• = Figure 4.6: Nitrate Concentration Contour Map of Groundwater in the Jenin 

District  
• = Figure 4.7: Chloride Concentration Contour Map of Groundwater in the Jenin 

District  
• = Figure 5.1: Total Area and Production of Various Crops and Cropping Patterns in 

the Jenin District for the 1993/94 Growing Season  
• = Figure 5.2: Total Area and Production of Irrigated and Rainfed Fruit Trees in the 

Jenin District for the 1993/94 Growing Season  
• = Figure 5.3: Total Area and Production of Various Groups of Cultivated Field 

Crops and Forages in the Jenin District for the 1993/94 Growing Season  



• = Figure 5.4: Total Area and Production of Various Cropping Pattern of Vegetables 
in the Jenin District for the 1993/94 Growing Season  

• = Figure 5.5: Distribution of Area and Production of Vegetable Crops under 
Various Cropping Systems in the Jenin District for the 1993/94 Growing Season  

• = Figure 8.1: Sewage Network in Jenin City  
• = Figure 9.1: Jenin District Dumping Site Locations  

List of Photographs 

• = Photo 1: Plastic Houses Near Jenin City  
• = Photo 2: Forests Near Ya'bad  
• = Photo 3: Liquid Waste Generated from Stone-Cutting Factory at Qabatiya  
• = Photo 4: Wastewater Generated from Olive Oil Mill Facilities, Disposed of in the 

Valleys near El-Rama  
• = Photo 5: Wastewater Treatment Plant in Jenin City  
• = Photo 6: Wastewater Pool at the Center of Jenin City Generated from a Broken 

Line and Remaining There for Three Months without Maintenance  
• = Photo 7: Jenin City's Solid Waste Dumping Site  
• = Photo 8: Charcoal production and Air Pollution in Ya'bad  
• = Photo 9: Burning of Solid Waste at a Jenin Dumping Site  
• = Photo 10: Air Pollution from an Aggregate Site near El-Tura Village  

 

 

 

 

 

 

 

 

 

 
 
 
 



List of Acronyms and Abbreviations 

ADS  Arab Development Society  

ARIJ  Applied Research Institute - Jerusalem  

DEM  Digital Elevation Model  

EC  Electrical Conductivity  

FAO  Food and Agriculture Organization of the United Nations  

GIS  Geographic Information System  

IEC  Israel Electric Corporation  

JM  Jenin Municipality  

NGO  Non-Governmental Organization  

PARC  Palestinian Agricultural Relief Committees  

PBS  Palestinian Bureau of Statistics  

PCH  Palestinian Council of Health  

PECDAR Palestinian Economic Council for Development and Reconstruction 

PHG  Plestenian Hydrology Group  

PNA  Palestinian National Authority  

R.C.  Refugee Camp  

R.H.  Relative Humidity  

SAR  Sodium Adsorption Ratio  

SAAR  Society for Austro-Arab Relations  

UNDP  United Nations Development Program  

UNRWA  United Nations Relief and Work Agency  

WBWD  West Bank Water Department  

WHO  World Health Organization  

W.  speed Wind speed  

 
 
 
 
 
 
 
 
 
 
 



Units of Measurement 
o
C  degrees centigrade  

CM  cubic meter  

Gwh  giga watt hour  

m  meter  

ha  hectare  

kg  kilograme  

km  kilometer  

km
2
  square kilometer (100 hectares) 

KWh  kilowatt hour  

l  litter  

MCM  Million Cubic Meters  

MJ  Mega Joul  

ppm  parts per million  

dunum 0.1 hectare  

watt/m
2 wats per square meter  

mb millibar  

 
 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 

 
 
 



 

Introduction 

 

It is imperative at this time of transition and political change in the West Bank that the 
status of the environment be examined. During the almost thirty years of Israeli military 
occupation of the West Bank, little attention was given to natural resources or 
environmental protection. Through these years, and continuing today, the Israeli policy is 
to use natural resources of land and water in the West Bank for Israelis, without 
consideration for the needs of the local Palestinian community. Thousands of dunums of 
Palestinian land have been confiscated and continue to be confiscated to build Jewish-
only settlements and by-pass roads. Israel still controls 70% of the land of the West Bank. 
West Bank water resources are exploited by the Israelis while the supply of water to the 
Palestinians is limited to a small amount. Five years after the initiation of the peace 
process in Madrid, Palestinians are still suffering from the Israeli policy of land control. 
While the world waits for true peace to grow out of a handshake on the White House 
lawn, Israel is using time to continue its creation of a new reality in the West Bank, a 
reality of continued control. Palestinians still hope that these issues will be solved in the 
continued negotations, while, in actuality, these facts on the ground may leave the 
Palestinians with little land and water on which to build their state.  

This small land area is also strained by years of uncontrolled pollution. Both the 
Palestinian community and the Israeli settlers dump wastes indiscriminantly. Until 
recently, the Palestinian society was allowed no proper national institutions for 
environmental protection. Now, the Palestinian National Authority (PNA) is working to 
develop the necessary administrative framework to increase the proper management of 
wastes, use of land, agricultural practices, etc. Environmental protection must be included 
in all areas of planning and in development and rehabilitation of all infrastructure. Proper 
systems for waste treatment and disposal must be developed to protect the air, land, and 
water. With proper planning, it is possible to prevent further deterioration of the 
environment.  

The Applied Research Institute - Jerusalem (ARIJ) launched a two-year program with the 
support and assistance of the Federal Government of Austria, Department for 
Development and Cooperation, through the Society of Austro-Arab Relations (SAAR). 
Through surveys and field research, ARIJ has developed a database of the environmental 
situation in the West Bank that is integrated with the Geographic Information System 
(GIS). ARIJ is presenting its findings through "environmental profiles" for each of the 
districts. These profiles discuss the district's geology, soil, agricultural practices, water 
use, wastewater and solid waste generation and management and air and noise pollution, 
in addition to historical and demographic information. It is the desire of ARIJ that this 
environmental profile of Jenin, as well as the other profiles, will assist in future 
environmental planning and protection of the fragile environment of the West Bank.  

  



History and Background 

 

The Jenin district is located in the northern part of Palestine. It is bounded by the Nablus 
and Tulkarm districts from the south and southwest and by the 1948 cease-fire line from 
the other directions (See Figure 1). The district is located between 90 and 750 m above 
sea level (ARIJ, GIS unit). The area of the Jenin district in 1945 was 835,214 km2, but 
after the 1948 war, the area was reduced to 592 km2, which means that 243,214 km2 were 
taken by the Israeli military forces (Al-Dabbagh, 1991). Because of the soil fertility and 
availability of water in the area, the Jenin district is considered one of the best 
agricultural areas in Palestine.  

Jenin City is located over an old city called Ein Ganeem, an old Canaanite city. Jesus 
passed through it during his travels between Jerusalem and Al Nazareh. Ruins of an old 
church were found near Jenin's mosque (Al-Jami' Al-Kabeer) (Encyclopedia Palestina, 
1984, and Al- Dabbagh, 1991).  

Many historical events took place in the Jenin district, such as the Hiteen and Ein Jalout 
battles. Also there are many historical sites which show the role of Jenin in the history of 
Palestine. Moreover, Jenin City was considered a good resting place during the 
Palestinian and Arab travels between northern countries like Syria, Lebanon and Iraq and 
the southern parts of Palestine and Egypt. It is reported that Jenin has been considered an 
important traveling and post station for a very long period of time (Al-Dabbagh, 1991). 

Jenin has played an important role in the modern history of Palestine as it is considered 
the center of revolution against the Israeli occupation during the period from 1948 to 
1967. It is sometimes called the city of Al Qassam, a Palestinian leader from this period. 
The Israeli army was not successful in occupying Jenin City in 1948 and it was placed 
under Jordanian jurisdiction until 1967, when the Israeli army occupied the entire West 
Bank.  

During the 1948 war many Palestinians were forced to leave their homes and lands; many 
settled in Jenin City. Then in the 1967 war, many people were again forced to leave their 
homes, but this time they fled to the neighboring Arab countries. In spite of all of the 
problems that Jenin faced during the period from 1948 to 1967, there were some 
economic developments and expansions in the city during that period.  

After 1967 and immediately after occupying the whole Jenin district, Israeli military 
forces started to build settlements and construct roads to connect these settlements with 
Israel. There are 11 settlements in the Jenin district, housing 1250 settlers. Moreover, 
most of the groundwater wells are placed under direct Israeli control; those which are 
considered Palestinian wells are shallow with a limited amount of discharge. For these 
reasons, many illegal wells have been excavated, especially in the agricultural lands.  



With the Madrid Conference in October 1991, and after signing the Oslo Accords in 
September 1993 between the Palestinian Authority and the Israeli government, a new 
period of Palestinian history began. In 1995, the Oslo II interim agreement was signed. 
According to this agreement, Palestinians were given a limited self autonomy over some 
cities, towns, refugee camps and hamlets in the West Bank (30% of the West Bank). 
Israeli military forces were redeployed from Jenin City and some other towns and 
villages in the Jenin district at the end of 1995. All civil powers and responsibilities 
including police were transferred to the Palestinian Council. One thousand policemen 
were deployed in the Jenin district. Land in populated areas and Al Waqf land (Areas A 
& B) came under the jurisdiction of the Palestinian Authority. In Area C, and during the 
first phase, Israel will transfer civil powers and responsibilities not relating to territory 
(Interim Agreement, 1995).  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Chapter One 

Topography and Climate 

 

1.1 Topography  

A Digital elevation model (DEM) containing Z-value with pixel size of 100m was 
created for the Jenin district. This model was constructed using the finite difference 
technique of the Topographer Model of the Pamap GIS software version 4.2. The finite 
difference technique is considered to be suitable for using trend data as the input data. 
The trend data represents the overall shape of the terrain. It is usually contour lines but 
can also be three-dimensional lines with varying elevation .  

Figure 1.1 represents the produced DEM, which is themed using the threshold table with 
an interval of 100m. Themes are colored values that give a quick and effective method 
for identifying features and areas that meet specified criteria. The threshold table simply 
tells the GIS software which color to use when displaying certain pixels.  

  



A contour map based on the created digital elevation model was constructed with a 
contour interval of 100m (See Figure 1.2). The highest point is 750m above sea level at 
Jabel Hureish, 3.5 Km east of the Jaba'a village, while the lowest elevation is 90m above 
sea level at El Mukhabba area, south of Muqebila village at the Israeli border.  

 

  

A three-dimensional model for the Jenin district was created using the perspective model 
of the Pamap GIS software version 4.2 (See Figure 1.3). The view faces southeast and an 
exaggeration factor of 10 is used. The basic use of this model is for land use planning, 
analysis and modeling.  

  



 

  

The topography of the Jenin district can be divided into three areas: the eastern slopes, 
mountain crests and western slopes. The eastern slopes are located between the Jordan 
Valley and the central highland. They are characterized by steep slopes which contribute 
to forming young wadis (See Figure 1.4). Mountain crests form the watershed line and 
separate the eastern and western slopes. Altitudes range on average between 500 and 650 
meters above sea level. The western slopes, characterized by gentle slopes, have 
elevation ranges between 100 and 400 meters above sea level.  

  



 

  

The climate of the Jenin district is governed by its position on the eastern Mediterranean. 
Winter in the Jenin district is moderate and rainy, while summer is hot and dry. Table 1.1 
shows the variation of average climatic parameters from data collected over 42 years 
from Beit Qad weather station. The data were compiled by the FAO Agro-meteorological 
group, 1993.  

  

Precipitation 

The mean annual rainfall in the Jenin district is 528mm (as calculated by the Isohytes 
method). The amount of rainfall decreases from 778mm at Um El Rihan station in the 
west to 286mm at Raba station in the east of the district, for the period of 19531993 
(PHG, 1995). The western parts of the Jenin district enjoy greater amounts of rainfall, 
similar to the internal hills in the West Bank, because of the northern location and the 
greater exposure to seawinds. Figure 1.5 shows the rainfall Isohytal map for the Jenin 
district.  



  

   

Figure 1.5: Rainfall Isohytal Map for the Jenin District  

The rainy season in the Jenin district starts in the middle of October and continues to the 
end of April. Approximately 3.2% of the annual rainfall falls in October, while almost 
80% falls during November through February. In March, precipitation usually decreases 
to 12% of the annual rainfall. Rain in September and June is rare and comes to negligible 
amounts. Figure 1.6 shows the variation of average monthly rainfall at various stations in 
the Jenin district from 1952/53 to 1994/95.  

  



   
Figure 1.6: Variation of Average Monthly Rainfall at Various Stations in the Jenin 

District (1952/53-1994/95) 

  

Rainfall may be highly concentrated. In A'rraba station, 463.6mm of rainfall were 
measured during 18 days in December 1991. The annual rainfall registered at the same 
station was 1417.5mm distributed over 60 days in 1991/1992. Such rains are apt to cause 
erosion due to the highly rainfall intensity, in comparison with 716.6mm distributed over 
68 days in 1986/1987 (Jenin Agricultural Department). Figure 1.7 shows the variation of 
annual rainfall (1980/81-1994/95) for various stations in the Jenin district.  

  



 

 Figure 1.7: Variation of Annual Rainfall at Various Stations in the Jenin District 

(1980/81-1994/95)  

Snowfall is rare in the Jenin district. From 1983 to 1996, snowfall was recorded only in 
January and February 1992, which as considered an exceptionally cold and wet year 
(Jenin Agricultural Department).  

  

Temperature: 

The average maximum temperature at Beit Qad weather station over the last 42 years was 
27.1°C, while the average minimum temperature was 13.5°C. Between December and 
March, the daily average temperature is approximately 13.4°C, the minimum temperature 
around 7.8°C and the maximum 19°C. Temperatures below the freezing point are rare. In 
summer, the temperature is moderate as a result of the influence of the Mediterranean 
winds that reach the Jenin district due to the absence of the highlands between the Jenin 
district and the Mediterranean Sea. The average minimum temperature from June to 
August is 33.6°C and the average minimum is 19.3°C.  

  



Sunshine Radiation  

Average sunshine hours in the Jenin district from June to August, is 10.8 hours per day 
and 5.8 hours per day during the winter months, November to February. In summer, 
radiation is strengthened because of the absence of clouds. The mean daily solar radiation 
from June to August is 25.7 MJ/m2/day. In winter, the average solar radiation decreases 
to 11 MJ/m2/day (as calculated by Penman method). Figure 1.8 shows the variation of 
mean monthly radiation for 42 years at Beit Qad weather station.  

  

  
Figure 1.8: Variation of Mean Monthly Radiation for 42 Years at Beit Qad Weather 

Station 

  

Winds 

The prevailing wind directions over the Jenin district lies between southwest and 
northwest, being more northerly during the summer. The average daily wind speed is 9.2 
Km/hour from June to August at Beit Qad weather station.  

In the winter, the Jenin district falls within the zone of the westerlies, which are the 
prevailing rain bearing winds. The mean daily wind speed from December to February is 
7.7 Km/hour at Beit Qad weather station.  



The khamaseen winds may occur during the period from April to June. These winds blow 
from the Arabian Desert full of sand and dust, causing a rise in temperature and fall in 
humidity. The mean daily wind speed during this period is 8.8 km/hour. Figure 1.9 shows 
the variation of average monthly wind speed for 42 years at Beit Qad weather station.  

  
Figure 1.9: Variation of Average Monthly Wind Speed for 42 Years at Beit Qad 

Weather Station  

  

  

Humidity  

The mean annual relative humidity at Beit Qad weather station is 67.2%. During winter, 
the relative humidity increases to average of 84% at Beit Qad weather station. It drops to 
39% on average during May (khamaseen period). In summer, the mean annual relative 
humidity is 63.7%. Figure 1.10 shows the variation of annual mean relative humidity for 
42 years at Beit Qad weather station.  

  



  
Figure 1.10: Variation of Annual Mean Relative Humidity for 42 Years at Beit Qad 

Weather Station  

  

Table 1.1: Variation of Average Climatic Parameters for 

42 Years for Beit Qad weather station  

Month 

Max. 

Temp. 

(C)  

Min. 

Temp. 

(C)  

R.H. 

(%) 

Wind 

Speed  

(Km/hour) 

Sun- 

shine  

(Hours) 

Solar Rad.

(MJ/day/m
2

)  

Jan. 17.4  6.8  80  7.5  5.4  
10.1  
 

Feb. 18.2  7.1  84  7.9  5.6  
12.4  
 

March 21.6  8.6  76  7.9  6.8  
16.5  
 

April 28.3  11.2  67  7.9  7.8  
20.3  
 

May 31  14  39  9.0  9.7  
24.3  
 

June 32.9  17.3  63  9.4  11.3  
26.9  
 

July 33.6  19.6  63  9.7  11.1  
26.4  
 



Augus

t 
34.2  21.1  65  8.6  10  

23.7  
 

Sep. 33.2  19.8  64  7.2  9.1  
20.4  
 

Oct. 30.6  16.1  65  5.4  8.1  
16.2  
 

Nov. 25  11.8  66  6.1  6.8  
12  
 

Dec. 18.8  8.7  74  7.5  5.4  
9.6  
 

R.H.:Relative Humidity  

Max.Temp.:Maximum Temperature  

Min.Temp.:Minimum Temperature  

Solar Rad.:Solar Radiation.  

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 
 

 

 
 



Chapter Two  

Socio-Economic Characteristics 

 

2.1 Demography and Population  

Jenin derives its name from the large number of gardens and orchards surrounding the 
city. During the British mandate, the Jenin district had an area of 835,214 dunums and a 
total population of about 57,000. At that time, the Jenin district consisted of 60 villages 
and 17 khirbets (Encyclopedia Palestina, 1984).  

The total population of the Jenin district in 1996 is estimated at 184,735, representing 
11% of the total population of the West Bank. Approximately 43.4% of the people are 
below 15 years of age. The number of people living in rural areas is around 113,992, 
representing 61.7% of the total population of the Jenin district. Approximately 11,620 
persons live in Jenin refugee camp, representing 6.3% of the total population, while 
50,937 and 8,186 persons live in urban and semi-urban areas respectively, representing 
27.6% and 4.4% of the total population of the Jenin district (PBS, 1996 and UNRWA, 
1996).  

In the Jenin district about 88% of the families live in their own houses, in comparison 
with 81.8% in other West Bank districts. Approximately 36.9% of the families in the 
Jenin district have more than seven members, the average family size being 6.5, while in 
other West Bank districts it is 6.7 (PBS, 1996). Table 2.1 shows housing by household 
density in the Jenin, Bethlehem and Nablus districts (persons per room).  

  

Table 2.1: Housing by Household Density 

in the Jenin, Bethlehem and Nablus 

Districts (Persons per room)(PBS, 1996) 

Persons Per 

Room  

Jenin 

%  

Bethlehem 

%  

Nablus 

%  

Up to 0.99 7.0  10.6 13.4  

1.00-1.99 33.2  35.8 37.6  

2.00-2.99 32.6  30.0 28.5  

3 and more 27.3  23.6 20.6  

Average 

Housing 

Density 

2.3  1.7 2.1  

  



According to the statistics gathered by the Palestinian Bureau of Statistics (PBS) (1994), 
the Crude Death Rate (CDR) and Growth Rate (GR) in the West Bank in 1992 were 7.88 
and 3.947 respectively, while in 1996 and after the peace process the CDR decline to 6.18 
and the GR grew to 5.423. These figures show that the situation in the West Bank 
improved under the Palestinian Authority over that during Israeli occupation. It seems 
that the economic situation and medical care also improve as the CDR decreases and the 
GR increases.  

  

2.2 The Economy  

The dominant economic activity in the Jenin district is agriculture, particularly in the 
historically fertile Marj Ibn A'amer and the plains around Jenin City where irrigated 
agriculture predominates. The unemployment rate in the Jenin district is 26%. Around 
47% of the employed have permanent jobs, 34.6% have seasonal jobs and 18.4% have 
part-time jobs (PARC and Arab Thought Forum, 1994). However, these numbers 
changed after the Israeli closure of the West Bank when many people who worked in 
Israel lost their jobs.  

Recently, industry has started to play an important role as a source of income in this 
district. Plastic, fodder, food and beverages, paper and cartons in addition to concrete 
block and stone-cutting factories and workshops have been established. Industries such as 
quarries, stone-cutting, construction materials and charcoal represent the main industries. 
There are about 37 stone-cutting and 21 concrete block factories in the Jenin district 
(ARIJ, 1996).  

  

2.3 Institutions, Societies and Organization  

Not only do the governmental and civil administration provide the Jenin district with the 
needed services, but also there are several charitable societies and non-governmental 
organizations (NGO) that work in this direction to fill the gaps in the governmental 
institutions services. Appendix 2 lists the main institutions in the Jenin district.  

  

2.4 Infrastructure Services  

  

Sewage Disposal Facilities  

According to a survey carried out by ARIJ in 1996, 87% of the total population of the 
Jenin district are not connected to a sewage network. All villages, similar to those in 



other districts, lack sewage disposal networks and depend mainly on cesspits as a primary 
method of sewage disposal.  

  

Water Supply 

The Jenin district depends on groundwater as the main source of water. Approximately 
61% of the population have access to piped water and 51.9% have their own wells (PBS, 
1996). Cisterns are considered the traditional water supply in almost all Palestinian 
districts, especially in the rural areas, because of the lack of a water network and the 
intermittent water supply. Rain water from the roofs and yards is stored in these cisterns 
to be used during the summer. The volume of these cisterns ranges from 50 to 100 CM 
and serves as a reserve source of water. During summer, some of these cisterns are 
depleted and water is purchased to fill them again.  

The Jenin district, along with others in Palestine, suffers from shortage of water due to 
the policy of the Israeli government which suppresses demand and denies permits to drill 
new wells or to increase the depth of the existing wells. Limiting the amount of water 
which the Palestinians can discharge from their wells and the amount of water which is 
given by Mekorot to the Palestinian in this district is also practiced. The large amount of 
leakage (40%) in the network and lack of maintenance which exacerbate the situation.  

The minimum required amount of water for Jenin City is 200 to 250 CM/hour, while the 
water supply provided by Mekorot is only 100 CM/h. In addition, 20 to 30 CM/hour of 
water arrives from Jenin municipality wells (Jenin Municipality, 1996). During June 
1996, Jenin City faced a serious shortage of water; the city was left for three weeks 
without water, and after negotiations with Mekorot, the amount of water supplied was 
raised to 140 CM/hour.  

  

Solid Waste Collection Services 

Solid waste disposal and management is a serious problem in Palestine. Only 33% of the 
communities in the Jenin district dispose of their solid waste in local and public dumps, 
while 67% dump solid waste randomly or burn it in the space between houses. This 
uncontrolled burning is creating sever pollution, especially in the dense areas where black 
smoke and foul odors are found. However, the Palestinian Authority is presently 
cooperating with municipalities and village councils to solve the solid waste problem.  

The responsibility for collection services in the Jenin district is shared thus:  

  

1. 30.8% of the garbage is collected by the municipality,  



2. 34% by the village councils,  
3. 24.5% by the residents, and  
4. 10.7% is collected by either UNRWA, private contractors, or local committees.  

  

Electricity Services  

The Israel Electric Corporation (IEC) is the main supplier of electricity for the Jenin 
district. Approximately 97.7% of the families in the Jenin district have electricity in their 
houses. However, only 23% of the total population in the Jenin district have a steady 
electricity supply, while the rest are powered either by local community generators or by 
home generators (Barghouthi et al., 1993). The Palestinian Energy Research Center 
(PEC) (1995) reported that the total electricity consumption in the Jenin district is about 
54 G.W.h/year. Approximately 70% of this quantity, 37 G.W.h/year, is imported from the 
IEC and the rest is generated locally by private generators which provide electricity for 
10 hours a day. Old generators, an old electricity network, poor maintenance and high 
losses of about 21 G.W.h/year (PEC, 1995) are the major problems in the Jenin district. 
Palestinians in the Jenin district pay 0.57 NIS per KWh, whereas Israelis pay 0.31 NIS 
per KWh. The high price of electricity for Palestinians and erratic electricity supply 
depress industrial development and make it difficult for the Palestinians to promote and 
develop industry.  

  

Transportation Services 

The total length of roads in the Jenin district is about 523 km. Approximately 77 km are 
classified as main roads and 382 km as secondary roads. Existing by-pass roads and 
proposed by-pass roads accounts for about 14 and 50 km respectively (ARIJ, GIS unit). 
The majority of Jenin's roads lack basic safety requirements. Almost all these roads have 
single lanes and are in relatively bad condition. Most of these roads, which were 
constructed before 1967, have not received proper maintenance during the occupation. 
Only roads connecting settlements with each other and with Israel have been regularly 
maintained by Israel.  

Some emergency maintenance of local streets and roads was done by Palestinians and 
some new one-lane roads were built to connect the new building areas with cities and 
towns. However, the length of these new roads is small and they suffer from poor 
maintenance.  

Three types of transportation services are available in the Jenin district: bus services, 
public taxis and private vehicles. However, the old buses and taxis which provide 
transportation services lack regular trip schedules and suffer from bad maintenance, 
especially those connecting villages with Jenin City.  



Gasoline Stations 

There is a total of 23 gasoline stations distributed in the Jenin district, six of them in Jenin 
City. A survey conducted by ARIJ that covered 82% of the gasoline stations in the 
district showed that benzene consumption reaches 18,000 CM/year, diesel fuel reaches 
17,500 CM/year, while kerosene consumption reaches 4000 CM/year. Figure 2.1 shows 
the location of gasoline stations in the Jenin district.  

 

 Figure 2.1: Location of Gasoline Stations in the Jenin District 

The Jenin district is classified as an agricultural district. Therefore, fuel consumption is 
mainly for transportation, with not more than 10% of fuel consumption going to industry 
(quarrying and stone-cutting).  

The total number of vehicles which use benzene and diesel fuel in the Jenin district is 
10,321 and 5,412 respectively (Transportation officer, West Bank Department for 
Vehicle Licensing, Beit Eil, 1995). This implies an average benzene consumption of 4.7 
l/car/day and diesel fuel consumption of 7.9 l/car/day, excluding motorcycles and other 
vehicles such as tractors and mechanical equipment used in construction.  

2.5 Health Services  

The health sector is one of the five sectors which was transferred to the Palestinian 
National Authority (PNA) in September 1994. Since then the PNA has established the 
Ministry of Health that has full responsibility for health issues and services in the West 
Bank and Gaza Strip.  



During the 27 years of Israeli occupation, the health services in the Jenin district, as well 
as those in the other districts in Palestine, have been provided by four uncoordinated 
bodies:  

  

1. The so called government Israeli authorities,  
2. Private Palestinian sector,  
3. Charitable and non-governmental organizations (NGOs) and  
4. UNRWA, which is responsible for refugee camps.  

The following are the health services available to residents in the Jenin district:  

Primary Health Care Clinics: There are 54 primary health care clinics in the Jenin 
district, of which 20 belong to NGOs, 29 to the public sector and 5 to UNRWA (PCH, 
1994).  

Hospitals: There are two hospitals in the Jenin district; one is general, with 55 beds. 
These beds are distributed among several departments as follows: 4 in neonatal, 13 in 
obstetrics/gynecology, 12 in the pediatrics department, 13 in the internal medicine 
department and 13 in the general surgery department (PCH, 1994). The second hospital is 
private and performs simple surgical operations. In comparison the Nablus district has 
four hospitals with 365 beds and Bethlehem has six hospitals with 506 beds.  

Jenin's hospitals suffer from poor maintenance and supply of medical drugs and 
instruments, in addition to lack of many specialized departments and shortage of 
physicians, nurses and beds. The number of beds per inhabitants in the Jenin district is 
about 1: 3,300, while in Hebron, Ramallah and Bethlehem districts, they are 1: 1700, 1: 
950 and 1: 260 respectively. This means that medical services are not adequate and 
people are frequently obliged to travel to other districts or in some cases, due to lack of 
certain specialized departments, to Jordan seeking medical care.  

There are four rehabilitation centers in the Jenin district: Blind Care and Rehabilitation 
Society, Al Hanan School for Deaf, Local Community for Rehabilitation and Tubas 
Charitable Society. Two are for mental rehabilitation, one for vision disabilities and one 
for hearing disabilities (PCH, 1994).  

Six ambulances serve the Jenin district, three owned by the Red Crescent Society, one 
owned by UNRWA, one owned by the Patient's Friend Society, and one owned by the 
government hospital (PCH, 1994).  

Medical and Health-Care Personnel: There are 126 physicians, representing 7.8% of the 
total number of physicians in the West Bank (one physician to about 1400 persons); 
while in Hebron, Ramallah and Bethlehem districts, the number of physician to 
population are 1: 1600, 1: 1000 and 1: 990 respectively. There are 103 nurses, 
representing 4.6%; 49 dentists representing 10.4%, 21 pharmacies, representing 6.7%; 59 



pharmacists, representing 11% and 69 technicians, representing 5.5% of the total number 
of West Bank technicians (PRC, 1993; personal contact with the unions, 1996).  

2.6 Education  

The Jordanian education system, laws and curriculum are still in effect in the West Bank. 
Curriculums were set by the Jordanians and monitored by Israel. However, after signing 
the declaration of principles between Palestine and Israel in September 1994, the 
Palestinian Authority took over the education system and started to change and set its 
own laws and curriculums.  

The Palestinian public education is divided into three categories: pre-school education 
(kindergarten), general education (schools) and higher education (colleges & 
universities). The duration of pre-school education extends up to two years and the school 
education is twelve years. Higher education is subdivided into intermediate higher 
education (community colleges) and universities.  

In 1945, Jenin had only two schools, one for boys and one for girls. By 1966/67, Jenin 
had seven schools, four for boys and three for girls. The total number of students in 
1966/67 was 3,484 (Encyclopedia Palestina, 1984). However, due to lack of secondary 
schools in the Jenin district at that time, many students went to other districts to continue 
their secondary education. Presently, there are 224 schools in the Jenin district, of which 
116 are basic and 43 are secondary schools. The remaining 65 are kindergartens (PBS, 
1995). Of these schools 138 are governmental, 71 are private schools and 15 are 
UNRWA schools. The total number of students in the Jenin district is presently around 
55,104. The average percentage of educated people above 15 years of age is about 82.7% 
(PBS, 1996). Table 2.2 shows the distribution of students by educational level and gender 
in the Jenin district.  

A large private university is being established near El-Zababdeh; it is expected to start 
operating in 1996/1997. The establishment of such a university will improve the 
educational level in Palestine in general and particular in the Jenin district. Creating new 
job opportunities and improving the educational standards and awareness level are 
expected within the next few years as a result of the establishment of such a university. 

Table 2.2: Distribution of Students by Educational Level 

and Gender for 1994/95 (PBS, 1995)  

  Kindergarten Basic* Secondary** 
College  
 

Male 2245  24810 2221  123  

Female 2047  22311 1470  175  

Total 4292  47121 3691  298  

* Elementary&Secondary school 
** High School  



In general, private schools have higher teaching standards than governmental and 
UNRWA schools. But this is not the case in the Jenin district where Jenin private schools 
have the highest ratio of students per teacher. Table 2.3 shows the average number of 
students per teacher and classroom in governmental, private and UNRWA schools.  

Table 2.3: Average Number of Students per Teacher and 

Students per Classroom in Various School Systems (PBS, 

1995)  

School Type  Students/Teacher  
Students/Classroom  
 

Government  32  35  

Private 35  28  

UNRWA 33  35  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 



Chapter Three  

Geology, Land Use and Soils 

 

3.1 Geology  

Introduction  

Outcrops in the Jenin district are mainly carbonate, including limestone, dolomite, chalk 
and chert. They range in age from Upper Cretaceous to Recent.  

Lithology 

The geological column of the Jenin district shows the following geological units arranged 
from oldest to youngest (Geological Survey of Israel, 1994) (See Figure 3.1):  

  

 Figure 3.1: Geological Map of the Jenin District  



 

 Figure 3.2: Jenin District Redeployment Areas  

  

1. Limestone, dolomite, marl (Cenomanian to Turonian).  
2. Chalk and chert of Senonian age.  
3. Chalk, limestone and chert of Eocene age.  
4. Alluvium of Pleistocene to Recent age.  

According to the Jordanian nomenclature ( Rofe and Raffety, 1965) the detailed geology 
of the Jenin district shows the following geological formations:  

  

1. Cretaceous Rocks 

Cretaceous rocks can be divided into the following formations:  



a. Lower Beit Kahil Formation  

This formation refers to the lower part of the lower Cenomanian. Outcrops exist in the 
core of the Faria'a anticline. The lower part of the sequence consists of thick and massive 
limestone, then passes through sandy marl shales, and becomes finer upwards merging 
into sandy ferruginous limestone at the top. This formation is considered a good aquifer.  

b. Upper Beit Kahil Formation  

This is regarded as the upper part of lower Cenomanian. Outcrops exist in the north on 
the deeply eroded flanks of the Faria'a anticline. This formation is composed mainly of 
limestone, marl, dolomite and dolomitic limestone. It is a moderate to good aquifer.  

c. Yatta Formation  

This is related to the lower part of the middle Cenomanian. Outcrops are exposed in the 
north of the Jenin district. Generally, the formation consists of chalky limestone, marl and 
calcareous karstic limestone. Hydrogeologically, it is regarded a poor aquiclude.  

d. Hebron Formation  

This formation refers to the upper part of the middle Cenomanian. The main outcrops are 
exposed mainly in the northwestern part of the Jenin district as well as in the Faria'a 
anticline. The lithological composition consists of limestone, dolomite and chalky 
limestone. Joints are well developed within this formation, therefore it is regarded as the 
most important aquifer in the district.  

e. Bethlehem Formation  

This forms the Upper Cenomanian. Outcrops exist on the flank of the A'nabta anticline. 
This formation consists of dolomite, limestone and chalky marl. A number of shelly beds 
are included within the chalky and dolomitic faces. It forms a very good aquifer.  

f. Jerusalem Formation  

The most extensive outcrops are in the A'nabta anticline and in the flanks of the Faria'a 
anticline. It consists of massive, bedded limestone, dolomite and chalky limestone. 
Generally, the formation forms a good aquifer.  

  

2. Rocks of Cretaceous to Tertiary Transition Chalk 

This formation consists mainly of chalk of Senonian to Paleocene age. The chalk is 
usually dark colored due to the presence of bituminous materials and has a variable 
thickness due to the earth's movements during its deposition. It also includes 



conglomerated , thin-bedded limestone. The outcrops exist in the western limb of the 
Nablus - Beit Qad syncline. The chalk faces make the formation a good aquiclude.  

  

3. Tertiary Rocks 

These are represented by two lithological units:  

a. Jenin Subseries  

This consists mainly of chalk of Eocene age. Outcrops are widely spread covering large 
areas of the district. In this formation five faces of limestone and chalk are described: 
chalk with minor chert, chalk with inter-bedded limestone, limestone with minor chalk, 
massive limestone and reef limestone. Generally, it forms a good aquifer except in the 
chalk zones, where it forms an aquiclude. Variable thickness reaches about 700 meters in 
some places of the Jenin district.  

b. Bayda Formation:  

This ranges in age from the Miocene to the Pliocene. Conglomerate forms the main 
composition of this formation, with some marl and limestone. There is unconformity 
between the conglomerate and the Cretaceous rocks. Outcrops are extensive in the 
northeast of the district in the Bardala - Bayda area.  

  

4. Quaternary Rocks 

This consists of unconsolidated, laminated marl with some siliceous sand known as 
alluvium rocks. It has a red color and fine texture which is due to its derivation from 
limestone.  

  

5. Igneous Rocks 

These are widespread east of Beit Qad. These rocks are dark, green, fine-grained, basic or 
sub-basic, and have a strong jointing.  

  

Structural Patterns 

The following structural patterns have formed within the Jenin district:  



  

1. Folds 

In the Jenin area the most dominating fold is the Nablus - Beit Qad syncline which is the 
result of compressive forces from east and west and from southeast and northwest (See 
Figure 3.1). Its axis has a northerly pitch, but to the north of Beit Qad, it tilts southward 
as a result of the surrounding faults. The syncline is symmetrical. The west limb is a 
gently dipping while the eastern is a steep dipping. South of Ya'bad, the syncline forms 
minor folds on its western flank, but these folds soon die out.  

2. Faults 

Most of the faults trend northwest to southwest (See Figure 3.1). The majority of faults 
are normal, and are close to the vertical. There are also tear faults which are classified as 
minor. These faults exist particularly in areas of intense faulting.  

3. Joints 

Joints are well-developed in the lower Malih, Hebron and Jerusalem formations, where 
limestone forms the main composition of these formations. Some joints are due to the 
varying competency of beds within the formations. The jointed beds of some formations 
like those in Yatta and Bethlehem are due to their brittleness.  

  

3.2 Land Use  

Land designations in the West Bank are defined by the recent Oslo II interim agreement, 
the functional land use required for the Palestinian community, and the Israelis who still 
occupy and control a large area in the West Bank. Land availability determines the 
Palestinians' potential to sustain and development the community.  

The Oslo II interim agreement between the Palestinians and Israelis has divided the West 
Bank land into three areas, A, B and C, which are differentiated by different levels of 
control by the Palestinians. According to these divisions, the populated Palestinian cities, 
representing 3% of the total area of the West Bank, are completely under Palestinian 
control (Area A). Area B, which includes all the Palestinian villages and small towns, 
covers 27% of the total area of the West Bank. Palestinians now have full control of civil 
administrations except that Israel continues to have overriding responsibility for security. 
Area C, which includes some Palestinian built-up areas as well as Israeli settlements and 
military outposts, covers the remaining land. Palestinians have responsibility for civil life 
such as economics, health and education in this area, however, Israel retains control of 
security and power related to territory. During the further redeployment phases, powers 
and responsibilities in Area C will be gradually transferred to the Palestinians, the 
transfer to be completed within 18 months from the inauguration of the Palestinian 



Council. However, the recent changes in political leadership in Israel stopped the further 
redeployment in the West Bank.  

At this time the Palestinian National Authority (PNA) has not been able to assume 
complete sovereignty over Palestinian land, and the division of areas into A, B and C 
hinders the potential for dealing with the Palestinian areas as a geographic integrity as an 
essential ingredient for sound environmental management. The final status of Area C will 
be negotiated in the final status negotiation that began officially in May 1996.  

The Jenin district covers approximately 57,314 hectares. This area is divided by the Oslo 
II interim agreement as follows:  

Area A, which includes Jenin City in addition to Jenin refugee camp, covers 680 hectares 
(1.19%) of the district's land (See Figure 3.3). Since October 1995, the Israeli army has 
withdrawn, and all responsibilities for internal security and public orders are held by 
Palestinians.  

 

 Figure 3.3: Jenin District Land Use Map  



Area B is the populated villages, camps and the built-up area of the hamlets as shown in 
Figure 3.3. It accounts for approximately 30,480 hectares (53.18% of the total area of 
district).  

Area C, which covers 45.63% of the district's land, includes areas of Israeli settlements, 
closed military areas and military bases (See Figure 3.3).  

The land use patterns in this district are greatly influenced by the topography, climate and 
political conflict over land and natural resources. Such factors affect the distribution of 
cultivated areas, urban areas, road construction and other land uses. For the sake of 
simplicity, the land use patterns in this chapter are classified into ten main categories: 
Palestinian builtup areas, Israeli settlements, closed military areas and bases, nature 
reserves, forests, cultivated areas, industrial areas, dumping sites, quarries and roads (See 
Figure 3.3).  

The Jenin district occupies approximately 10.25% of the West Bank and 9.63% of 
Palestine (Gaza Strip and West Bank). Currently, only 3.82% of the Jenin district is 
comprised of Palestinian built-up areas, while approximately 4.86% is taken up by Israeli 
settlements, nature reserves, forests or closed military areas.  

  

Palestinian Built-up Areas 

There are 78 Palestinian builtup areas in the district. Jenin, Qabatiya, Ya'bad and A'rraba 
are the only communities designated as municipalities. Other built-up areas are governed 
either by village councils or by village mukhtars. In addition, Jenin refugee camp is the 
only camp in the district. Due to the restrictions imposed by the Israelis on granting 
building permits to the Palestinians, the Palestinian built-up areas are very limited and 
comprise only 3.82% of the Jenin district, with average population density about 8,443 
persons/km2. However, if restrictions are eliminated and Palestinians are given the 
permission to build in the whole district area, then population density will decline to 322 
persons/km2 which is comparable to that of Israel (242.4 persons/km2) (Statastical 
Abstract of Israel, 1994).  

Figure 3.4 shows the distribution and names of the various built-up areas in the district.  



 

 Figure 3.4: Jenin District Built-Up Areas Map  

  

Israeli Settlements  

There are 11 Israeli settlements in the Jenin district, occupying approximately 140 
hectares of the district's land (0.24% of the total district area). The settlements are 
distributed over the entire district. During the past two years, there has been a gradual and 
progressive expansion in the Israeli settlements.  

Table 3.1 in Appendix 1 shows the name, type, establishment date, number of families 
and number of houses for the settlements in the Jenin district (See also Figure 3.4).  

  



Closed Military Areas and Bases  

The Israeli army occupies approximately 160 hectares (0.28% of the total area) of the 
Jenin district, claiming that these areas are important both as security zones and for 
military training purposes. Furthermore, there are six military bases, with a total area of 
about 120 hectares (0.21% of the total area). The closed military areas are found adjacent 
to and to the south of Raba village, while the military bases are distributed throughout the 
district. The closed military areas and bases are located on the following soil associations:  

  

1. Grumusols, suitable for agricultural purposes, and  
2. Terra rossa, brown rendzinas and pale rendzinas, which are the most suitable soils 

for agricultural purposes.  

  

Nature Reserves 

The Israeli authorities declare a piece of land as a nature reserve in the West Bank in 
order to prevent the Palestinians from using this land for construction or agriculture. 
Experience has shown that land confiscated for nature reserves soon became an Israeli 
settlement. There is serious doubt about the true environmental significance of the 
currently declared nature reserves. Currently, Israel has declared five nature reserves in 
the Jenin district, with a total area of almost 2,260 hectares ( 3.94% of Jenin district area).  

  

Forests 

There are 32 forests in the district, with a total area of about 1093 hectares (1.9% of the 
total area). Most of these forests are located on fertile soil types (terra rossa, brown 
rendzinas and pale rendzinas) and in areas of favorable climatic conditions for 
agriculture.  

  

Cultivated Areas  

These are described in more detail in Chapter 5. However, Table 3.2 summarizes landuse 
classification in the Jenin district.  

 



Industrial Areas  

Al-Muqueible industrial park north of Jenin City is the only industrial area in the Jenin 
district. It is expected to be completed by the end of 1997 (See Figure 3.3).  

  

Dumping Sites 

There are 19 dumping sites in the Jenin district; these are described in more detail in 
Table 9.1 in Appendix 4.  

  

Quarries 

There are five quarries in the district; these are described in more detail in Chapter six. 
Two of them are located in Qabatiya and the others are in Fahma, El Rama and A'jja.  
 

Roads  

There are 77 km of main roads and 382 km of secondary roads in the Jenin district. This 
includes the external roads that connected the cities with the nearby villages until 1993. 
Another road system is currently constructed by Israel within the West Bank area. These 
bypass roads are designed to link Israeli settlements within the West Bank with each 
other and with Israel and. The Israeli forces are confiscating thousands of hectares of 
Palestinian land for this purpose. The bypass roads are designed in a way that will hinder 
the future expansion of the Palestinian builtup areas and the division of the Jenin district 
into cantons (See Figures 3.3 and 3.4). The existing bypass roads passing through the 
Jenin district have a total length of 14 km and the proposed bypass roads are planned to 
add another 50 km (ARIJ, GIS unit).  

Table 3.2: Land Use Classification  

Land Use Area(ha)  
% of 

Land  
 

Palestinian Builtup 

Areas 
2,188  3.82  

Israeli Settlements 140  0.24  

Closed Military 

Areas 
160  0.28  

Military Bases 120  0.21  



Nature Reserves 2,260  3.94  

Forests 1,093  1.90  

Cultivated Areas 38,918  67.90  

Others* 12,435  21.70  

Total 57,314  100.00  

* Others represent either roads, quarries, industrial 
areas, dumping sites, unused land or land used for 
grazing.  

In summary, the land use patterns in the Jenin district show inefficiency in the use of the 
land and environmental resources. Because of the Israeli restriction on land, both 
Palestinian built-up areas and Israeli settlements are built on lands of extremely rich soil 
for cultivation. The spread of the built-up areas and industries reduces the size of 
agricultural lands. The overcrowding and lack of permits for Palestinians to build in 
major parts of the district have led to inefficient use of natural resources.  

To mitigate the current situation, it is extremely urgent that Israel open the Israeli-
declared closed military areas and make them accessible to Palestinians. Restrictions 
imposed on building areas should be lifted and granting of building permits should be 
based on scientific grounds rather than political ambitions.  

  

3.3 Soils  

The Jenin district is well-known for its fertile agricultural land, which can be divided into 
four major soil associations (See Figure 3.5).  

1. Terra Rossa, Brown Rendzinas and Pale Rendzinas  

This type of soil association occupies a total area of about 28,699 hectares, which is 
about 50% of the Jenin district. Around 30 to 50% of these soils are outcropped with 
rocks.  

The major native vegetation cover is Quercus calliprinos, Pistacia palaestina, Pistacia 

lentiscus, Pistacia atlantica and Amygdalus korschinskii. In addition, field crops (mainly 
wheat and barley), vineyards and olive and fruit trees dominant this soil, particularly on 
valley shoulders. The American great group classifications for this soil association are 

Xerochrepts and Haploxerolls.  

2. Brown Rendzinas and Pale Rendzinas  

This type of soil association occupies a total area of about 11,397 hectares. As in 
previous soil types, rock outcrops cover almost 30 to 50% of the soil. Major native 



vegetation is Pinus halepensis,Pistacia lentiscus,Pistacia palaestina,Quercus 

ithaburensis, Ceratonia siliqua and Ballotetalia undulatae. Cultivation of grapes and 
olives, field crops (wheat and barley) and grazing are the main land use, especially in 
shallow, steep and sloping areas. According to the American great group classifications, 
these soils represent the association of Xerorthents and Haploxerolls.  

3. Pale Rendzinas  

This soil association covers a relatively small area, 466 hectares, south of Ya'abad which 
is highly calcareous gray and grayish brown alluvial soil. Parent materials are soft chalk 
and marl. Major vegetation is Sponyaneous woods of Pinus halepensis. Various non-
irrigated orchards, e.g., olives, and field crops are widespread. The shallow soils are 
mainly used for grazing. In the American great group classifications that represent this 
soil are Xerortherts and Haploxerolls  

4. Grumusols  

This type of soil association covers about 16,750 hectares of the district. The topography 
is almost flat. The soil is originally formed from fine textured alluvial or aeolian 
sediments. Most natural vegetation was destroyed, and only segetal vegetation of the 
Prosopis farcata - Scolymus maculatus association can be found. This soil type is 
currently limited to cultivating wheat. The American great classification that represents 
this soil is Xererts.  

The great soil associations, areas, American classifications, general characteristics, 
natural vegetation, rainfall and mean temperatures for various locations in the Jenin 
district are presented in Table 3.3. The mean temperature and rainfall ranges from 17 to 
24O C and 50 to 350 mm, respectively.  

Table 3.3: Major Soil Types and Characteristics in the Jenin District 

N
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Soil 

Assoc-
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FAO Soil 
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Natural 
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 Figure 3.5: Jenin District Soil Map  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



Chapter Four 

Water Resources 

 

Palestinians are one of the most water poor and water stressed people in the Middle 

East. The area has the lowest per capita water availability (below 10% of the regional 

average of 1,250 cubic meters) and there are few incentives for wise and efficient use of 

this critical resource (Isaac et al., 1995).  

Allocation and management of water resources should be included in the peace 

negotiations to fulfill the growing water demand of the Palestinians in all sectors. The 

Oslo II agreement gave Palestinians the right to develop new water wells, but nothing is 

being done by the National Palestinian Authority to achieve this aim.  

  

4.1 Groundwater 

Groundwater is the main source of water in the Jenin area; it is represented by both wells 
and springs.  

  

Groundwater Wells 

There are 63 wells in the Jenin district; they are used for both irrigation and domestic 
purposes. Of these, 58 wells are owned by the Palestinian private sector and used for 
irrigation. The remaining five wells are public, either owned by Palestinian municipalities 
(Jenin and Ya'bad municipal wells) or by the Israeli Mekorot water company (A'rraba, 
Qabatiya and Sanur wells) and used for domestic purposes. All irrigation wells are 
tapping the Eocene shallow aquifer while domestic wells are tapping the Upper 
Cenomanian aquifer, except for the Jenin municipality well which taps the Eocene 
aquifer.  

Palestinian wells are all controlled by the West Bank Water Department or the Israeli 
Civil Administration in regard to pumping quotas and licensing. Figure 4.1 shows the 
location of wells in the Jenin district.  

  



 

 Figure 4.1: Location of wells in the Jenin district. 

In accordance with the Oslo II agreement (September 28, 1995), Israel is committed to 
supplying the Palestinians in Jenin with 1.4 MCM/yr for domestic purposes. To meet its 
obligations, the Israeli Mekorot company started to construct a new deep well four km 
north west of Jenin City, tapping the Upper Cenomanian-Turonian Aquifer System, 
which is represented by Jerusalem and Bethlehem formations. The total depth of the well 
is 933 m and the artesian water level upraised to a depth of 150 to 200m below the 
ground surface. After drilling the well, Israel claimed that the well was not capable of 
providing enough water to cover the cost. It was reported that the production of the well 
was 18 CM/hr. However, the final formal report about the well details has not yet been 
submitted and the Israelis' decision is still unknown. Negotiations are still continuing 
between the Palestinian Water Authority and Israel in order to clarify the causes of failure 
and possibilities of developing well, or setting up alternatives to provide the Jenin 
population with an additional water supply.  

  



Springs  

There are 42 springs in the Jenin district, but the majority lose water through seepage, are 
seasonal and subject to drought effects. Springs are mostly used for low-scale agricultural 
and domestic purposes. Six springs are monitored by the West Bank Water Department 
(WBWD) with a discharge rate exceeding 0.1 l/sec. Table 4.1 in Appendix 3 shows the 
annual flow discharge of these springs during the period 1970/71 to 1993/94. The average 
annual discharge ranges from 10,000 CM/yr to 103,000 CM/yr, with a total-long term 
average of about 225,000 CM/yr.  

  

4.2 Groundwater Aquifer Systems 

There are two exposed aquifer systems in the Jenin district, as shown in Figure 4.2. These 
aquifer systems are:  

 

 Figure 4.2: Location Map of the exposed Aquifer systems in Jenin District. 

  



Upper Cenomanian-Turonian Aquifer System  

This system is composed of carbonate rocks (dolomite and limestone) with thickness 
ranging from 185 to 475 m (Rofe and Raffety, 1965). This system is separated from the 
Eocene aquifer system by a variable poor aquiclude formation of chalk and chert of the 
senonian geologic age of the Upper Cretaceous. The system is composed of (from the 
oldest to the youngest):  

a. Hebron formation which is composed of dolomite, limestone, cherts and chalk. The 
thickness ranges from 105 to 260 meters and forms an excellent aquifer of the Upper 
Cenomanian age of the Upper Cretaceous.  

b. Bethlehem formation which overlies the Hebron formation of a thickness ranging from 
30 to 115 m and is composed of dolomitized limestone, dolomite and chalk. It forms a 
very good aquifer of the Upper Cenomanian.  

c. Jerusalem formation which is composed of limestone and dolomite of the Turonian of 
the Upper Cretaceous geologic age. It forms a very good aquifer with a thickness ranging 
from 50 to 100 meters.  

  

Eocene Aquifer System  

This aquifer system overlies the Upper Cenomanian-Turonian aquifer system, with a 
transition zone of chalk of variable thickness ranging from 0 to 480 m is in between. This 
system is represented by the Jenin subseries of the Tertiary age and exposed in 80% of 
the Jenin area. It constitutes a fully utilized shallow aquifer which is lithologically 
composed of reef limestone, numulitic, limestone with chalk and chalk with numulitic 
limestone. In this system, limestone rocks form an aquifer while chalk rocks form an 
aquiclude (Rofe and Raffety, 1965).  

  

4.3 Water Supply and Demand 

The responsible bodies for management of water resources in the Jenin district are:  

  

1. Jenin and Ya'bad municipalities, managing water supply from their municipal 
wells,  

2. West Bank Water Department and Mekorot, managing water supply from 
Mekorot wells of Sanur, Qabatiya and A'rraba and  

3. Private owners managing irrigation wells.  



Water supply for different purposes in the Jenin district is limited by the availability and 
productivity of wells and springs as well as by the pumping quota which has been set by 
Israel. Water supply in the Jenin district in 1994 for various purposes is shown in Table 
4.2.  

Table 4.2: Water Supply for Domestic and Irrigation Purposes in 

1994 for the Jenin District (WBWD, 1994)  

Water Source  
Water Supply (MCM/yr)  
Irrigation Domestic  

Springs 0.117  
0.123  
 

Wells 4.039  
2.373  
 

Total 4.156  2.496  

This table represents the water supply and not the actual consumption, as large amounts 
of water are lost due to leakage in the network, losses reaching 40% in Jenin City and 
leading to a reduction in the actual water supply.  

Additional unreported water quantities are being used from cisterns, since the majority of 
the population in the Jenin area construct their own cisterns to collect rain water from the 
roofs of their houses during the winter seasons available for consumption.  

Current water supply for agriculture in the Jenin district does not reflect the actual needs 
of the agricultural sector because Israel controls water extraction from wells. The current 
irrigated area in the Jenin district is 1,177.9 ha and the current water use is 4.16 MCM/yr, 
which is not enough for irrigating the current area. ARIJ water research unit has 
calculated the current crop water requirements for the total irrigated area to be about 7 
MCM/yr, therefore, farmers depend on rainfall to supplement their crops with additional 
water. The potential for increasing the irrigated area in the Jenin district is very high, 
reaching about 25,000 ha, but this is presently impossible with the Israeli control of water 
resources.  

A study conducted by ARIJ to project the water supply and demand in the West Bank for 
the years 2000, 2010 and 2020 (Isaac et al., 1995) shows that the Jenin district will need 
large amounts of water to support the development of its agricultural land and industries. 
Table 4.3 shows the results of this study for the Jenin district.  

  

 

 



Table 4.3: Water Supply and Demand for the Jenin District (Isaac et 

al., 1995)  

(Medium scenario 1) 

Year Population 
Domestic

(MCM)  

Irrigated 

Area 

(dunum) 

Agricultural 

(MCM)  
Industrial 

(MCM)  

Total 

Water 

Use 

(MCM) 
 

1990 180400  5.20 13100  9.0 0.2  11.70  

2000 311340  17.12 108700  74.7 0.6  92.42  

2010 426610  31.47 158600  101.4 1.2  134.07  

2020 546100  42.60 208500  128.1 1.9  172.60  

 The projected water demand quantities are based on the current per capita water 
consumption of approximately 79 l/c/d and per dunum consumption of 687 CM. The 
projected per capita consumption for the years 2000, 2010 and 2020 is 150, 200 and 213 
l/d, respectively. The projected per dunum consumption for agricultural purposes for the 
years 2000, 2010 and 2020 is 687, 639 and 614 CM, respectively. The reduction in the 
per dunum consumption during the next period will result from the possibility of using 
new technologies related to irrigation methods, pesticides and fertilizers.  

 

4.4 Water Distribution Network 

The current water supply network serving Jenin City was constructed 50 years ago. 
Figure 4.3 shows the water supply network in Jenin City. Water leakage can account for 
up to 40% of the water from the network. Add to this the amount lost by illegal use of 
water or inaccurate water meters, and the total amount of water lost may reach 60% of 
the water pumped to the network.  

  



 

 Figure 4.3: Water Distribution Network in Jenin City  

Recently, Jenin municipality, in cooperation with the UNDP and PECDAR, initiated 
projects to develop and rehabilitate the existing water pipelines. The first project is to 
rehabilitate the main pipeline between A'rraba and the Jenin refugee camp. The second 
project will be to construct a water reservoir with a capacity of 2,000 cubic meters in the 
western part of Jenin City. Tender documents to construct a water main line in Qabatiya 
and a water network and booster pump in Y'abad are ready. Moreover, engineering 
design plans to construct a water reservoir and to expand the water network in A'jja will 
be completed in December 1996 (PECDAR, 1996).  

By December 1997, design plans to rehabilitate the water network and reservoir in El-
Fandaqumiya, to construct a water main line and network in Maythalun, to construct a 
water network and reservoir in El-Yamun and to construct a water network in Kafr Dan 
and Ta'anak will be ready. The total cost of these projects will be about 2.6 million US$ 
(PECDAR, 1996).  

  



4.5 Water Quality  

ARIJ conducted a comprehensive sampling procedure for 41 groundwater wells in order 
to identify water quality in the Jenin district. These samples were subjected to chemical 
and physical analysis to determine various water quality parameters and zones of 
pollution. The water sampling procedure and the analysis of these samples were 
conducted in partial fulfillment of the currently conducted project "Potentials for 
Sustainable and Equitable Development of Irrigated Agriculture in the West Bank". The 
project is funded by the International Development Research Center - Canada (IDRC).  

  

Inorganic Chemical Water Quality Parameters 

Water samples were subjected to routine chemical analysis at the College of Science and 
Technology - Jerusalem University in Abu Dies east of Jerusalem to determine inorganic 
chemical water quality parameters. These parameters include calcium (Ca2+), magnesium 
(Mg2+), sodium (Na+), potassium (K+), chloride (CL-), nitrate (NO3

-), bicarbonate (HCO3
-

) and fluoride (F-). Table 4.4 in Appendix 3 shows these parameters for 41 wells in the 
Jenin area, measured in parts per million (ppm). According to different standards for 
drinking water, all water samples have acceptable concentrations for drinking purposes, 
which can be summarized as follows:  

1. Chloride, which gives the saline taste of water, has an average of 130 ppm and only 
two samples exceeded the recommended WHO standard, which is 250 ppm.  

2. Sodium, which gives a bitter taste to water, has an average of 73 ppm and all samples 
had sodium of less than 200 ppm, which is recommended by WHO.  

3. Nitrates, which may cause various health hazards, is recommended by the EU not to 
exceed 45 ppm. All samples from various wells had nitrate concentrations much below 
the standard, indicating that the quality is suitable for drinking purposes.  

Physical Water Quality Parameters  

Physical water quality parameters were measured on site using portable meters which 
include electrical conductivity (EC) measured in micromohs/cm, pH, and temperature 
(Temp.) measured in degrees Celsius. The results of the analysis are shown in Appendix 
3, Table 4.4. The pH of the analyzed water samples ranged from 6.5 to 7.6, the guide 
with level of pH for drinking water being 6.5 to 8.5 (EEC, 1975), so water of the study 
area is suitable for drinking purposes.  

  



Calculated Water Quality Parameters  

Based on the results of the physical and chemical analyses, some parameters were 
calculated (See Table 4.4 in Appendix 3) such as sodium adsorption ratio (SAR) sodium 
percent (% Na) which correlate sodium to magnesium and calcium. Hardness, which can 
be used to classify water for industry, was also calculated.  

Calculations of hardness have shown that the average reaches 374 ppm in the calculated 
samples. This value classifies the water as hard water, since water with more than 300 
ppm hardness is considered very hard (Sawyer and McCarty, 1967). The average %Na is 
36, which is permissible according to Wilcox standards for irrigation water (Wilcox, 
1955).  

Chemical and physical parameters can be correlated through the Wilcox diagram in order 
to classify the analyzed water by adequacy for irrigation, which depends on SAR that 
represents the sodium hazard indicator and electrical conductivity of water that represents 
the salinity hazard indicator. Figure 4.4 shows presentation of water samples on the 
Wilcox diagram (Wilcox, 1955), with the following two groups of irrigation water 
shown:  

  

1. C2-S1 region, which indicates the region of medium salinity hazard and low 
sodium hazard. This water is suitable for all crops if moderate leaching occurs; 
crops with moderate salt tolerance can be planted without any practices for salinity 
control.  

2. C3-S1 region, which indicates the region of high salinity hazard and low sodium 
hazard. This water cannot be used on soil with restricted drainage, so special 
management is required for salinity control and plants with good salt tolerance 
should be selected. In both regions, sodium is low and so water has no sodium 
hazard for plants.  

  



   

Figure 4.4: Presentation of water samples on the Wilcox diagram (Wilcox, 1955) 

Hydrochemical data were presented on isoline maps to show the distribution of different 
water quality parameters. Figures 4.5, 4.6 and 4.7 show isoline maps of electrical 
conductivity (EC), nitrate concentration (NO3

-) and chloride concentration (CL-) 
respectively in the Jenin district.  
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Figure 47 

4.6 Recommendations 

1. New Palestinian groundwater wells should be constructed to tap the upper 
Cenomanian aquifer system, which has larger amounts of water than the completely 
utilized Eocene shallow aquifer which the Palestinian wells presently tap.  

2. Within the boundaries of the Jenin municipality, losses in the water supply 
network are about 60% (including unaccounted for water). Therefore, efforts should 
be made to reduce water losses by rehabilitating the existing network.  

3. A new well should be drilled for the Jenin municipality and Israel should be 
requested to meet its commitment to supply Palestinians in the Jenin district with an 
additional 1.4 MCM/yr.  

4. Water supply for agricultural purposes should be increased to expand the irrigated 
areas. The current irrigated area represents only 4% of the total fertile area that 
could be irrigated in the Jenin district.  

5. Water quality of wells tapping the upper Cenomanian aquifer is much better than 
that of the Eocene aquifer. Therefore, the former should be used for domestic 
purposes while the latter should be used for irrigation.  

6. Water saving technologies, concepts and methods specifically suited to dry 
regions should be applied.  



Chapter Five  

Agriculture 

 

5.1 Agro-climatic Conditions 

Depending on the annual amount of rainfall and the cropping pattern, the Jenin district 
can be divided into the following areas (See Figure 3.4)  

  

Eastern Area  

The annual rainfall is limited to about 300mm, on average. Rainfed agriculture is 
dominant in the villages located here. Crop rotation includes winter and summer field 
crops and summer vegetables. A'rrana, Deir-Ghazzala, Beit Qad, Deir Abu Da'if and 
Umm Et Tut are some of the villages in this area.  

  

Southeastern Area 

The average annual rainfall is higher than in the eastern part and varies between 350 and 
500 mm. The dominant cultivation is cereals and other field crops in addition to olive 
trees in El-Zababdeh, Maythalun, Sanur, Siris, Jadeida and Qabatiya. There are limited 
numbers of irrigation wells found in some villages of this area, such as Sanur and 
Qabatiya.  

  

North and Northwestern Area 

The average annual rainfall ranges between 300 and 400 mm. Rainfed crops, irrigated 
vegetables in open fields and in plastic houses are cultivated in this part of the district. 
Agricultural wells are the main source of water for irrigation. Jalama, Kafr Dan, El 
Yamun, Burqin, Rummana and Silat El Harithiya villages are located in this area of the 
district.  

  

West and Westsouthern Area  

The average annual rainfall varies between 600 and 700 mm. Rainfed farming of stone 
fruits, olive trees, vegetables, field crops and tobacco are dominant cultivation. A limited 
number of agricultural wells and plastic houses is found. This part includes many of the 



agricultural villages such as A'rraba, Silat El-Dahar, El Fandaqumiya , Ya'abad, A'jja and 
El-Rama.  

  

5.2 Plant Production 

The total cultivated area varies from one year to another. Many factors affect the size of 
the cultivated lands. During the last 15 years, the total cultivated area varied between 
38,918 ha and 33,647 ha. The area of fruit tree farms is continuously increasing, 130 ha 
being an annual average increase. On the other hand, the areas of field crops and 
vegetables are unstable and vary from one year to another. Field crops represent 31% to 
36% of the total cultivated areas, and vegetable crops vary from 16% to 22%. The total 
production quantities are always affected significantly by the variation in the size of the 
cultivated areas and the prevailed climatological conditions, because most of these lands 
are cultivated under rainfed conditions (Rural Research Center, 1980-1990).  

In the 1993/94 growing season, the total cultivated area in the Jenin district was 38,918 
hectares (Jenin Agricultural Department, 1994). Of the total cultivated area, rainfed 
agriculture had the largest share area (96.9%), while irrigated agriculture formed only 
3.1% (See Figure 5.1). The soil fertility (Marj Ibn A'mer), land topography, accepted 
averages of annual rainfall (528 mm/year) and dew are favorable for rainfed farming.  

  

Figure 5.1: Total Area and Production of Various Crops and Cropping Patterns in the 

Jenin District for the 1993/94 Growing Season 



Fruit trees have the largest area of the agrarian lands, followed by field crops and finally 
vegetable crops and forages. The production capacity for various cultivated crops is good 
compared with that of the southern districts of the West Bank. Wheat and barley in the 
Hebron district have the highest yield among other field crops, reaching 900 kg/ha 
compared with 1000-1200 kg/ha in the Jenin district for the 1993/94 growing season. 
Vegetable crops have an average productivity of 8.2 ton/ha compared to 1.5 ton/ha for 
fruit trees and 10.9 ton/ha for field crops and forages.  

  

Fruit Trees 

Due to the climatic conditions in the district, which are characterized by moderate 
temperatures, different types of fruit trees are grown. In the 1993/94 growing season, the 
total area of fruit trees was 19601.2 ha, including 588 ha of unproductive olive trees 
(Jenin Agricultural Department, 1994). Rainfed fruit trees formed 98.8% of the total fruit 
trees area with the remaining 1.2% for irrigated fruit trees. Olive trees occupied the 
largest area devoted to fruit trees (78.2%), followed by stone fruit trees (16.9%) and 
citrus trees (1.1%) (See Figure 5.2).  

  

  

Figure 5.2: Total Area and Production of Irrigated and Rainfed Fruit Trees in the 

Jenin District for the 1993/94 Growing Season  



Although olive trees occupied the largest area compared with other planted fruit trees in 
the district, they have a limited potential for production. Olive orchards formed 75.2% of 
the total fruit trees area but produce only 58.3% of the total fruit production. The 
productivity of olive tree is limited compared with the potential of other fruit types, 
especially when olive trees production (totally under rainfed conditions) is compared 
with that of irrigated fruit trees. In the 1993/94 growing season, the productivity of olive 
trees was limited to 1,130 kg/ha, while it was 25,000 kg/ha on average for citrus trees.  

The main fruit trees growing under rainfed conditions are olive trees, almonds, grape 
vines, figs, apricots and plums. Their total production in the 1994 season was 81.8% of 
the total fruit tree production. Citrus (varieties of orange, lemon, clementine and 
mandarin), apples, peaches, pecans, and jujubes are grown on irrigated areas with a total 
production of 5485.5 tons (18.2%) (See Figure 5.2).  

  

Field Crops and Forages  

Field crops are ranked the first in size of cultivated areas and third in total production, 
after vegetables and fruit trees (See Figure 5.1). Figure 5.3 shows the area and the 
production for major types of field crops in the Jenin district in the 1993/94 growing 
season.  

  

Figure 5.3: Total Area and Production of Various Groups of Cultivated Field Crops 

and Forages in the Jenin District for the 1993/94 Growing Season  



Besides the plantations of cereals and legumes, farmers in the Jenin district usually plant 
forage and medicinal crops. Approximately 629.7 ha are usually planted with medicinal 
crops such as, cumin, nigella, anise and fenugreek. The average productivity for these 
crops is low compared with other field crops, but this is due to the small size and low 
weight of their products (seeds or fruits). Moreover, land preparation, planting, 
harvesting and threshing are the main problems in planting these crops. However, these 
crops are of good economic value. In the 1993/94 growing season, the productivity of 
wheat was 1000 kg of kernels/ha, compared with 1200 kg of kernels/ha for barley and 
2000 kg of seeds/ha for dry broad beans.  

The capacity of seed production for winter legume crops like common vetch, bitter vetch 
and lentils is controlled by the start of the rainy season, the amount and the distribution of 
rainfall and the temperatures during different growth periods of the crop.  

For summer field crops such as sesame, tobacco, tumback and broom corn, land 
preparation, amount of conserved soil moisture, planting date and temperatures prevailing 
during the plant growth life are the main factors controlling the potential and the quality 
of the produced seeds.  

 

Vegetables 

The area cultivated with various vegetable crops in 1993/94 was 6326.8 ha (16.3%) with 
a total production of 51,520.9 tons (54.6% of the total plant production in the Jenin 
district) (See Figure 5.4).  

  



  

Figure 5.4: Total Area and Production of Various Cropping Patterns of Vegetables in 

the Jenin District for the 1993/94 Growing Season  

Rainfed vegetables accounted for the largest area of vegetable crops, with an area of 
5386.5 ha (84.9%). About 911 hectares (16.9%) of the total area of rainfed vegetables are 
usually planted on plastic mulch (See Figure 5.5). By using this method of plantation, 
more soil and moisture can be conserved for plant growth and weed control -- the 
temperature of the micro climate under the plastic mulch increases and helps in killing 
the fast-germinating weeds. Nowadays plastic mulches are used in the growing of water- 
melon, squash, snake cucumber, okra, giant squash and pumpkin. Moreover, the 
production capacity of crops using plastic mulch is higher than that of open rainfed 
vegetables. For example, in 1993/1994, plastic mulches produced 2000 kg/ha more than 
open rainfed farming for the same crop. The use of plastic mulches for rainfed farming 
helps in crop management (weed control), increasing production capacity and net returns. 
It could be implemented successfully, especially for the summer cropping of vegetables 
in areas where a good amount of annual rainfall is available.  

Onions, okra, tomato, snake cucumber, squash, giant squash and watermelon are the 
major crops cultivated under open rainfed farming. The statistical data for 1993/94, 
showed that dry bulb onion gave the highest productivity (12500 kg/ha), followed by 
okra, potato and muskmelon (5000 kg/ha), squash and snake cucumber (4000 kg/ha); 
cowpea was the lowest with 1500 kg /ha.  



Irrigated vegetables in the Jenin district comprise 37.7 ha of plastic houses and 902.6 ha 
of open irrigated lands. In spite of the small area (15.1% of the total vegetable area), 
irrigated vegetables account for 40.9% of the total vegetable production (See Figure 5.5).  

  

Figure 5.5: Distribution of Area and Production of Vegetable Crops under Various 

Cropping Systems in the Jenin District for the 1993/94 Growing Season.  

The irrigated area (940.3 ha) of vegetables in the Jenin district is usually planted with 
about 24 different vegetable crops in an open irrigation method. Potatoes, squash, 
cucumbers, tomato and cauliflower are planted on 74% of the area devoted to open 
irrigated vegetables. The average crop productivity is 50 tons/ha for turnips, followed by 
tomatoes (45 ton/ha), dry bulb onions (43 ton/ha), eggplant, lettuce and cabbage (30 
ton/ha); the lowest is sweet corn with 8 ton/ha (Jenin Agricultural Department, 1994).  

The cultivated area of plastic houses is 37.7 ha, with an average total production of 3350 
tons in 1994 growing season. Tomatoes, cucumbers and jews mallow are the three 
dominant vegetable crops cultivated under plastic houses, with an average crop 
productivity of 150 ton/ha for tomatoes, 100 ton/ha for cucumbers and 30 ton/ha for jews 
mallow (Jenin Agricultural Department, 1994).  

  



5.3 Land Tenure and Farm Size  

An ARIJ survey (1994-1995) showed that 52% of the irrigated lands in the Jenin district 
were planted by the owners, while 30% were rented to other farmers, 13% shared and 5% 
both rented and owned. Renting and sharing are done in the following ways:  

  

Sharing System 

In this system, in addition to providing land and water, landlords provide 50% of the total 
expenses and partners provide the remaining 50%. Each takes 50% of the net profit.  

Cash Rent 

This is most common, especially in intensive vegetable plantation. The rent is around $ 
700 per hectare per year. In this system landlords provide nothing toward the production 
costs .  

According to an ARIJ survey (1994-1995), the holding sizes of the irrigated lands are 
divided thus: 66% of the area ranges between 0.1 and 2 ha; 24% of the area, 2 to 4 ha; 6% 
of the area, 4 to 6 ha; and 4% of the area, 6 to 8 ha.  

 

Photo 1: Plastic Houses Near Jenin City  



  

5.4 Irrigation Practices  

Large amounts of water can be saved by using modern irrigation methods. Water losses 
through evaporation, seepage and deep percolation can be minimized, resulting in 
reduced total water costs, increased productivity and improved quality of the products, 
and leading to the establishment of new irrigated areas using the water quantities saved.  

Farmers should be encouraged to introduce modern irrigation techniques to their irrigated 
fruit trees lands, especially in the citrus orchards, to replace the traditional methods. 
Table 5.1 shows the irrigated areas according to the various irrigation methods used in 
the Jenin district. 

Table 5.1: Distribution of Irrigated Areas (hectares) 

According to Various Irrigation Methods in the Jenin 

District for the 1993/ 94 Growing Season 

Crop 
Area of 

Drip  

Irrigation 

Methods in 

Sprinkler  

Hectares 

Traditional  

Vegetables 752.2  169.3 18.8  

Fruit trees 80.8  73.7 83.1  

Total 833.0  243.0 101.9  
Source: ARIJ- Water Data Base,1995  

  

Crop Water Requirements 

The ARIJ Water Unit conducted a survey to evaluate the optimal crop water requirements 
for various irrigated crops under different cropping systems and planting dates in the 
West Bank districts. The Penman method is used in estimating the crop water 
requirements. Climatological data (rainfall, relative humidity, temperature, sunshine and 
wind speed) needed for the calculations were taken from the Beit Qad weather station.  

Water requirements for tomatoes and cucumbers under plastic houses are greater than in 
open irrigated fields, because the duration of crop life is longer in plastic houses than in 
open fields and the canopy size is larger. Table 5.2 shows the optimal crop water 
requirements for the principle cultivated crops in both open field irrigated crops, and 
plastic houses in the Jenin district.  

The suitable distribution for the available water budget is determined by calculating the 
total crop water requirements and the net profit for different cultivated crops. These 
calculations will help in maximizing the net profit and minimizing the water consumption 
(See Tables 5.2 and 5.3).  



Table 5.2: Crop Water Requirements (CM/ha) for Principle Irrigated

Crops 

Crop Type  Open Fields  
Under Plastic 

Houses  
 

Tomatoes 5775  7477  

Cucumbers 6600  7127  

Squash 4985   

Potatoes 4620   

Cauliflower 3710   

Green Beans 2977   

Green Onions 4245   

Citrus 10280   

Deciduous Trees 8404   

(ARIJ-Water Data Base, 1995)  

Table 5.3 shows that the total amount of net optimal water required for various irrigated 
crops cultivated in the Jenin district in the 1993/1994 growing season was about 7.1 
MCM. Approximately 62.7% of this quantity was devoted to vegetables in open fields, 
3.5% to vegetables under plastic houses and 33.8% to irrigated fruit trees.  

In order to determine the actual quantities of water required for irrigation purposes in the 
district, various factors should be taken into consideration: effective rainfall, irrigation 
method efficiency, soil texture and salinity and water quality parameters.  

Table 5.3: Total Crop Water Requirements for Various Irrigated

Crops in the Jenin District for the 1993/1994 Growing Season 

Crop Type  
Area  

(ha)  

Production  

(Ton)  

Water Requirements  

(MCM)  

Vegetables       

Open Field 902.6  17739.0 4.45  

Plastic Houses  37.7  3350.0 0.25  

Fruit Trees 237.6  5485.5 2.40  

Total 1177.9  26574.5 7.10  

(ARIJ- Water Data Base,1995)  

  



5.5 Forests  

Natural forests have some types of trees and bushes that grow naturally, such as Pistacia 

lentiscus, Quercus calliprinos, Pistacia palestina, Styrax officinalis and Ceratonia 

siliqua. The dominant species in planted forests are Pinus halepansis, Pinus pinea, 

Cupressus sempervirens and Eucalyptus camaldulensis. The planted forests are 
distributed over 37 locations (projects) in various areas and villages of the district. The 
planted forests were established and planted from 1952 to 1970.  

  

5.6 Pesticide Usage  

In the 1993/94 growing season, the total amount of pesticides used in the Jenin district 
was about 30.4 tons. Approximately 18.6% of the total cultivated land in the Jenin district 
were treated with pesticides. In open irrigated vegetables, 19 tons of pesticide were used; 
1.5 tons were used in plastic houses. For different cultivations of rainfed farming, 22% of 
fruit trees area (1.9 tons), 31% of field crop area (4 tons) and 22% of vegetable area (2.5 
tons) were treated with pesticides (Saleh et al., 1994).  

  

5.7 Livestock  

  

Sheep and Goats 

There are about 7950 head of Assaf sheep and 74,300 head of sheep of local breed in the 
district. There are also about 24020 head of goats, of which 80% are local breed, 1% 
Shami goats, and 19% mixed breeds which result from the crossing of both breeds (Jenin 
Agricultural Department, 1994).  

In the Jenin district, the highest biomass of natural pastures which supply the grazing 
herd with sufficient amounts of pastural plants extended to 3 months for both sheep and 
goats. The rearing systems found in the district for both sheep and goats can be divided as 
follows:  

  

1. confined system, which contains about 8.5% of the total number of sheep and 
goats,  

2. range land system, which comprises 33.6%, and  
3. open system, which is used for 57.9% of the total number (PARC and Arab 

Thought Forum 1993, Vol. 1, No. 6).  



There is no dairy in the district, therefore all milk products (cheese, labaneh and yogurt) 
are produced manually by traditional methods by the villagers themselves.  

  

Cattle 

In 1994, the total number of cattle was 3406 head, including all different breeds, ages and 
sex. Three types of breeds are found in the district, the local, Frisian and the hybrid type, 
which results from the crossing of both breeds.  

The total number of local breed was 1963 head compared with 1443 head of Frisian and 
hybrid cattle.  

The average daily milk production per cow varies from 20.8 kg/day for Frisian cows to 
14.1 kg/day for hybrid cows and 11 kg/day for local cows. About 96% of dairy cows are 
milked naturally compared with only 4% milked artificially (PARC and Arab Thought 
Forum 1994, Vol. 2, No. 2). Of the total milk produced, 2% is consumed as fresh milk; 
92% processed as sour cream 1%, yogurt 1% and cheese 98%.  

 

Photo 2: Forests Near Ya'bad 



Poultry 

There are around 1,120 poultry farms in the district. Approximately 1000 of them are 
broiler farms with a total annual capacity of 1,291,000 birds, and the remaining 120 
farms are layer farms with an annual capacity of 145,450 layer hens at different stages of 
production (about 83% of the layers are egg producers and 17% are non-producers) 
(PARC and Arab Thought Forum 1994, Vol. 2, No. 2).  

  

Apiculture  

The total number of beehives in the Jenin district is continuously increasing. In 1991, 
there were 1,745 beehives, increasing to 1,893 beehives in 1994. The total number of new 
types of beehive increases from one year to another. For example, in 1994, the number of 
new types was 745 beehives and 1,148 old type beehives, compared with 605 and 1,140 
beehives respectively in 1991.  

The distribution of various bee types, by beehives, can be described as follows: 54.4% of 
beehives contain baladi bees, 22.1% contain Italian bees and 31.9% contain hybrid bees. 
The total honey produced is affected directly by the production capacity of different bee 
types and their distribution by the total number of existent beehives. Average honey 
production per beehive by different types of bees reached 4.2 kg for the local type, 14.7 
kg for the Italian type and 11.2 kg for the hybrid bees. In 1994, the total amount of honey 
produced was 16,687 kg by all types of bees (PARC and Arab Thought Forum 1994, Vol. 
2, No. 3).  

  

5.8 Prospectives for Improving the Agricultural Sector in the Jenin District 

Improvements should be made on the following suggestions:  

1. Reactivate and organize extension services through developing the experiences of 
extension agents of both the Ministry of Agriculture and NGOs.  

2. Rehabilitate the existing research stations, Beit Qad and Qabatiya stations, to 
develop agricultural research activities. This will be most important in improving 
both agricultural activities and extension services.  

3. Improve the veterinary services through controlling livestock diseases and 
providing the required baits and injections at low prices.  

4. Conduct experiments and demonstrations on improving the use of plastic mulch 
for rainfed vegetables.  

5. Encourage the use of modern irrigation methods especially in citrus orchards.  
6. Construct a suitable harvesting, grading, packaging and marketing system which 

helps the farmers to increase the quality of their harvested products and maximize 
net profit.  



Chapter Six 

Industry 

 

The Jenin district can be classified as an agricultural and commercial area due to its 
fertile land and location at the border between the West Bank and Israel. Many 
Arab/Israelis living near Jenin City do their shopping in Jenin City because of the low 
prices of goods in comparison with similar goods in Israel.  

In the last 20 years, small and medium size industries such as quarries, stone-cutting and 
the manufacturing of construction materials (tiles and concrete blocks) have appeared. 
Charcoal is the main industry in the Jenin district. Most of the factories in the Jenin 
district are small and managed by private owners. The product market is small and 
competitive (See Table 6.2).  

The estimated total number of factories, not including the charcoal industry, is about 80. 
Approximately 54 plants are located in Jenin City and Qabatiya. As mentioned earlier, 
most of the industries are involved in stone-cutting, 37 factories, and manufacturing of 
concrete blocks and tiles, 21 factories.  

The charcoal industry is seasonal, mainly from May to October, and employs over 2000 
laborers, mostly males. Most of the raw materials are purchased from Israel, while the 
rest are purchased from the West Bank. The raw materials consist of different types of 
wood (citrus, olive, oak, etc.), hay and earth. Five tons of wood, 3 to 4 tons of earth and 
180 kg of hay are needed to produce one ton of charcoal. The process used is primitive 
and requires 24 hours of supervision for at least 15 days (ARIJ Survey, 1995).  

The data available indicate that only Jenin City has most of its factories located in an 
industrial zone, while other communities have their factories in residential and 
agricultural areas. The location of industry is not regulated, therefore, factories are 
widespread in agricultural and residential areas (See Table 6.1).  

Table 6.1: Percentage of Industry Located in Jenin’s Agricultural, 

Residential and Industrial Areas (ARIJ Survey)  

Location of Industry Percentage  

Agricultural area 35.00%  

Residential area 32.50%  

Industrial area 20.00%  

Others* 12.50%  

* These surveyed plants did not specify their location area. 

  



Table 6.2: Various Types and Number of Factories Located in the 

Jenin District  

(ARIJ Survey)  

Site 
Type of Factory or 

Workshop  

Number of 

Factories  

A'rraba 
Fodder  
Detergents  

1  
1  

Jenin  

Plastic  
Fodder 
Concrete  
Tiles 
Concrete Blocks 
Stone-cutting  
Textile 
Food & Beverages 
Paper & Cartons 
Marble  

1  
1  
1  
2  
7  
7  
1  
1  
1  
1  

Jenin refugee camp 
Concrete Blocks  
Tiles  

3  
1  

Burqin Concrete Blocks  2  

Qabatiya 

Concrete Blocks  
Stone-cutting 
Metals  

2  
21  
1  

Silat El Daher Concrete Blocks  1  

El-Shuhada Stone-cutting  6  

Jaba'a 

Plastic  
Concrete Blocks 
Stone-cutting  

1  
1  
1  

A'anin Stone-cutting  2  

El Yamun Concrete Blocks  2  

Ya'bad Concrete Blocks  1  

Industrial waste generated from these factories is not treated or disposed of properly. 
Approximately 30 to 40% of the raw materials generated from quarrying and stone-
cutting facilities remain as solid waste and are recycled back in the production line, used 
in road pavement and construction of buildings, or collected and dumped on various 
random local dumping sites. These dump sites are usually the road sides near the factory, 
or valleys and agricultural lands.  

Liquid wastes, which are mainly generated from stone-cutting facilities, are usually 
dumped near agricultural lands and in pools. When the slurry dries up in the pools, it is 



transported and dumped near valleys and on unused lands. Some of the water used in the 
process is recycled for later use. The food industry also generates a total of 240 CM/yr. of 
liquid waste of high organic content that can increase the BOD (Biological Oxygen 
Demand) of the waste water. Table 6.3 shows samples of the average solid and liquid 
waste generated from the industrial branches in the Jenin district. Photo 3 shows liquid 
waste generated from one of the stone-cutting factories in Qabatiya.  

  

 

Photo 3: Liquid Waste Generated from Stone-Cutting Factory at Qabatiya  

Another environmental hazard is created by the charcoal industry that generates huge 
amounts of toxic gases. These toxic gases are released directly into the atmosphere 
without the use of scrubbers or any available technology to reduce the danger of the 
fumes. Some of the charcoal sites are very close to residential areas, which can cause 
health problems. On the other hand, the remains of charcoal production are recycled since 
they are mixed with the soil to increase fertility of the agricultural land.  

Olive oil mills are another important seasonal industry in the Jenin district. Total olive 
production in the 1993/94 growing season was about 16,480 tons. Most of this quantity is 
used in producing olive oil. There are about 52 olive mills in the Jenin district; most of 
these are either semi-automatic or old fashioned models (ARIJ Survey, 1995). Therefore, 
large amounts of liquid and solid wastes are generated from these mills. Approximately 
24,600 CM of liquid waste is generated from these mills. Almost all of this dark viscose 



liquid is released untreated into either the sewage network or onto uncultivated land 
without any consideration for its environmental impact on land or groundwater.  

Table 6.3: Major Industrial Areas and the Estimated Solid Waste and 

Liquid Waste Generated for Surveyed Sample (ARIJ Survey)  

Industrial Branch  
Survey  

Sample  

Average Solid 

Waste per Site  

Tons/yr.  

Average Liquid 

Waste per Site  

CM/yr.  

Food & Beverages 2  50 120  

Plastic 2 2  0  

Construction 

Materials 
9  438 290  

Quarries Stone-

cutting Facilities 
28  2560 1022  

Metal Industries 2  18 0  

 

 

Recommendations  

1. Because of the environmental impact of industry, industrial parks should be 
established in areas which are classified as less sensitive for groundwater. All 
factories should be constructed in these parks away from residential areas.  

2. Regulating and measuring amounts of pollutants emerging from these parks 
should be carried out and standards should be adopted to reduce environmental 
impact.  

3. Modern technologies should be adopted in the factories, olive oil mills and stone-
cutting facilities in order to reduce the amount of pollutants and to save electric 
energy.  

4. Focus should be put on the disposal of liquid and solid wastes generated from 
these industries. Construction of appropriate treatment plants and landfills is 
needed.  

5. Toxic substances and concentrated wastewater are usually generated from 
factories. Therefore, pre-treatment plants for wastewater should be installed in the 
factories before discharging the wastewater into the sewage network.  

  

 

 



 

Chapter Seven 

Historical And Archeological Sites 

 

Jenin City is located in the northern part of the West Bank at 90 to 250 m above sea level. 
It consists of the southern apex of the Marj Ibn A'amer triangle and was built on the site 
of the Canaanite city "Ein Ganeem", which means the spring of the garden. During the 
Roman period it was called "Ginae" and belonged to the Sebastiya district. It served as a 
transit station on the road from Gaza to Damascus.  

It is considered a holy site for Christians because Jesus passed through Jenin on his way 
from Nazareh to Jerusalem. The remains of an ancient church constructed in the 6th 
century were found near the city mosque.  

Two great Islamic battles occurred in the Jenin district. In 1187 AD, the Hiteen battle 
occurred between Muslims under the leadership of Salah El Deen El Ayubee and El 
Salibieen (from Europe) who were defeated in this battle. During the Mamlukee period, 
the Ein Jalout battle (1260 AD) occurred between Muslims and El-Magoul (from Central 
Asia). Jenin City during this period was very famous for its pigeon tower which was used 
to send pigeons carrying letters between Egypt and Greater Syria.  

Jenin City is considered the city of Al-Qassam. It played an important role in the struggle 
of Palestinians against occupation when Jews tried to occupy Palestine in 1948. The Jews 
succeeded in occupying some rural areas in the Jenin district, but they failed to occupy 
Jenin City until 1967. Moreover, during the Uprising (El-Intifada 1987), Jenin, Qabatiya 
and A'rraba and all the towns and villages showed high resistance to the Israeli 
occupation. Palestinians in this district as elsewhere in Palestine faced the Israeli troops 
until 1991 when the Madrid Conference was held. After that the Israeli government 
signed a peace agreement with the PLO in 1993 and 1995 (Oslo agreements), followed 
by the redeployment of Israeli troops from the residential areas of the Jenin district in 
October 1995.  

  

Within proximity of Jenin City, there are two historical sites:  

• = Khirbet 'Aaba: In the east part of the city, contains the ruins of a village and rock-
cut tomb.  

• = Khirbet Kharouba: Situated on a hilly area 2 km north Jenin, it contains the ruins 
of a tower, walls and several tombs and caves (Al-Dabbagh, M. 1991).  

  



Other historical areas within the Jenin district are:  

1. A'anin : to the northwest of Jenin. It contains a path and tombs excavated in the 
rock. Nearby are two historical places, Khirbet Al Sharai' and Khirbet Sarhan (Al-
Dabbagh, M. 1991).  

2. A'jja: 20 km southwest of Jenin. It contains ancient structures, water canals and 
rock-cut tombs. In the eastern part of the village is Khirbet Ejraiban, which contains a 
large number of pottery fragments scattered on the ground surface of the ground (Al-
Dabbagh, M. 1991).  

3. A'nza: 19 km to the southwest of Jenin. There are three water wells and two 
historical sites, El Kharjeh and Khairallah (Al-Dabbagh, M. 1991).  

4. A'rrana: 4 km to the north east of Jenin. It has an old mosque and some ruined 
houses, tombs and water tanks excavated in the rocks. To the north of the village 
there is a place called Mqam Al Shiekh Abdallah El Umary (Al-Dabbagh, M. 1991).  

5. A'rraba: Around 13 km southwest of Jenin. It was known by the Canaanites as 
"Duthan". It has a well, which is said to have historical value. This well is referred to 
as the one which the prophet Yousif's (Son of Jacob) brothers dropped him into. 
Ancient ruins and pottery shards, a cave with tombs, remains of ancient buildings, 
columns and cisterns were found nearby the town (Al-Dabbagh, M. 1991).  

6. Barta'a El Sharqiah : 6 km to the northwest of Yabed. There are three historical 
places near the village:  

• = Khirbet Barta'a: located to the southeast of the village. There are ruins of 
an old village.  

• = Khirbet Ein El Sahla: located to the northeast of the village of Kure 

Saqer: to the west of Ein El Sahla. It has spring (Al-Dabbagh, M. 1991).  

  

7. Beit Qad: to the east of Jenin. It contains an old mosque and a smashed water tank 
(Al-Dabbagh, M. 1991).  

8. Burqin: a village 5 km away from Jenin. It has the following Khirbes:  

  

• = Khirbet Basma: East Burqeen village, with ancient foundations, caves, 
rock-cut water tanks and pottery fragments.  



• = Khirbet es Sa'adeh: 2 km south of Jenin. It has a wine press, ruined walls 
and rock-cut tombs (Al-Dabbagh, M. 1991).  

.  

9. El Fandaqumiya: 23 km to the southwest of Jenin. There are many springs, caves, 
tombs and old ruins (Al-Dabbagh, M. 1991).  

  

10. El Mughayir : 12 km to the southeast of Jenin. It contains Khirbet Al Matala, 
where there are ruined water tanks excavated in the rock (Al-Dabbagh, M. 1991).  

  

11. El Rama: 27 km southwest of Jenin. There is a historical place in the village 
called Khirbet El Rama where there are some old foundations, buildings and water 
tanks (Al-Dabbagh, M. 1991).  

12. El Yamun: It was known as "Yanoah", which means "rest", during the Roman 
period. This village contains ruined buildings, columns with crowns, pottery 
fragments and rock-cut tombs (Al-Dabbagh, M. 1991).  

13. El Zababdeh: 15 km southeast of Jenin. It contains remains of an old structure 
and a mosaic-paved floor of an ancient church (Al-Dabbagh, M. 1991).  

  

14. El Zawiya : 3 km to the north of Sanur. There is a spring and tombs excavated in 
the rock (Al-Dabbagh, M. 1991).  

15. Fahma: 20 km southwest of Jenin. It was considered the post center during Al-

Mamlukee times and there are a number of tombs excavated in the rock. About 500 m 
from the village there is a historical site called Mazar Al Sheik Kusab (Al- Dabbagh, 
M. 1991).  

16. Faqua'a: 10 km northeast of Jenin. It contains many ancient structures, tombs, 
cisterns and rock-cut water canals. The following historical sites are located nearby:  

• = Khirbet el Jadidah: North Faqoa' contains several ancient structures and 
stones.  

• = Khirbet Fukeika'a: In the southern part of the village. It contains a ruined 
tower and the Sheikh Burkaan site.  



• = Khirbet Barghasha: In the southwestern part of Faqoa'. It contains ruined 
structures and a square fortress with towers (Al-Dabbagh, M. 1991).  

17. Firasin: Located 24 km southwest Jenin. It contains remains of an ancient olive 
oil press, a church and ancient structures, columns, a paved floor and several caves 
(Al-Dabbagh, M. 1991).  

18. Jaba'a : lies between Nablus and Jenin. There is an old mosque and four 
historical places near the village:  

• = Khirbet Sabata : in the eastern part of the village where ruined houses and 
wells are found.  

• = Khirbet Jafa: in the northeast of the village, it has ruined towers, walls, 
foundations, water tanks and rock caves.  

• = Khirbet Beit Yarob: some ruined houses.  

• = Khirbet El Nagb : in the southeast of the village. It was destroyed 
completely, but some stones are seen (Al-Dabbagh, M. 1991).  

19. Jalqamus: to the southeast of Jenin. It contains Mqam El Shaikh Mohammad Al 
Mumani (Al-Dabbagh, M. 1991).  

20. Kafr Dan: 8 km northwest of Jenin. Its name means the "Judge village". It 
contains rock-cut tombs and ancient water canals (Al-Dabbagh, M. 1991).  

21. Kafr Qud: 8 km to the west of Jenin. There are two springs (Al-Dabbagh, M. 
1991).  

22.Kafr Ra'i: located 17 km southwest of Jenin. A historical site called "Khirbet 
Tubrus" is located in the northern part of the village and contains ruined houses, a 
mosque, several pieces of stone and a well (Al-Dabbagh, M. 1991).  

23. Kufeirat : 10 km southwest of Jenin. There is a spring in the village. Two 
historical places lie near the town:  

• = Khirbet Kwakeb: it contains remains of ruined old buildings.  

• = Khirbet El Mahfer : it contains remains and pieces of old building stones 
(Al-Dabbagh, M. 1991).  

24. Maythalun: 26 km south of Jenin. The following khirbet belongs to it:  



• = Khirbet Khaybar: in the northeast part of the village, at 423m above sea 
level. It contains a ruined wall, foundations, a tomb and rock-cut water tanks (Al-
Dabbagh, M. 1991).  

25. Mirka : about 4 km to the east of A'rraba. There is a mosque and three springs 
(Al-Dabbagh, M. 1991).  

26. Missilya: 14 km to the south of Jenin. It contains Kherbit Al Qumiqimeh (Al- 
Dabbagh, M. 1991).  

27. Qabatiya: Around 10 km south Jenin. It contains cisterns and ancient tomb- 
stones. Three km to the northwest of the town there is a cemetery for Iraqi soldiers. 
The following historical sites are located near the town:  

• = Khirbet Bal'ama: Known also as Khirbet el Burj. It is located 2 km south 
of Jenin. It was built on the ruins of the Roman village "Belemoth". A ruined 
fortress, rock-cut road and ancient structures are found in it.  

• = Khirbet Um el Buttum: It contains ruined buildings, caves, water tanks 
and a rock-cut tomb.  

• = Khirbet es Sheikh Sufreian: East of Qabatiya, it contains ruined 
structures, stones and a rock-carved tomb.  

• = Khirbet Um en Namel: To the south of Khirbet Bal'ama, it contains old 
stones, caves and rock-carved water canals (Al-Dabbagh, M. 1991).  

28. Raba : 12 km to the southeast of Jenin, there are two historical sites called 

Maqam Al Nabi Robin and Khirbet Um Sarhan (Al-Dabbagh, M. 1991).  

29. Rummana: 17 km to the northwest of Jenin. It contains two wells. Tell Al Thahab 
and Saleme are two places that belong to the village, but they are now within Israel 
(Al-Dabbagh, M. 1991).  

30. Sanur: Around 27 km southwest of Jenin. Its name drives from the Canaanite 
village which was built on its ruins "Shameer" or "Shamour" which means thorn or 
flint. It has the remins of a wall with towers which surrounded the village, 
inscriptions and several caves. Within its proximity, there are the following historical 
sites:  

• = Khirbet el Magharah: north west of Sanur. It has the mausoleum of 
Sheikh Ali, ancient structures, caves and carved rocks.  

• = Khirbet Deidaban: in the south part of Sanur, it contains remains of a 
ruined church (Al-Dabbagh, M. 1991).  



31. Silat El Daher: It is 23 km southwest of Jenin. It was built on the site of the 
Roman city "Kefar Sila", which means loneliness or quietness. Several historical sites 
are nearby:  

• = Khirbet Rasheen: In the west part of the village.  

• = Khirbet el Faresyeh: In the west part of the village with an elevation of 
about 300m above sea level. It contains ancient structures and buildings, doors, 
presses and ruined walls (Al-Dabbagh, M. 1991).  

32. Silat El Harithiya: 10 km northwest of Jenin. There are two historical sites 
nearby the village:  

• = Khirbet Zaied: contains ruined buildings, mosaic fragments, pieces of 
columns, stones and rock-cut water tanks.  
• = Khirbet el Qusoor: in the western part of the village (Al-Dabbagh, M. 
1991).  

33. Sir: 18 km to the south of Jenin , it contains Khirbet Al Amarnah (Al- Dabbagh, 
M. 1991).  

34. Siris: 31 km south of Jenin. Built on ancient ruins, it contains caves, an ancient 
mosque, ruined structures, cisterns and caves (Al-Dabbagh, M. 1991).  

35. Ta'anak: 13 km to the northwest of Jenin, it contains tombs and caves excavated 
in the rocks (Al-Dabbagh, M. 1991).  

37. Ya'bad: It is around 18 km west of Jenin. Nearby the village there are several 
historical sites:  

• = Khirbet Samarah: In the southwest of Ya'bed. It contains ruined walls, 
caves and a rock-cut pool.  
• = Khirbet Im el Reehan: In the northwest part of Ya'bed village. It contains 
ruined structures and walls (Al-Dabbagh, M. 1991).  

38. Zbuba: 10 km to the northwest of Jenin. It contains water tanks , wells and caves 
excavated in the rocks. Nearby there is a site called Tell Abi Qidese, which contains 
wells built with stones (Al-Dabbagh, M. 1991).  

39. Zibda: about 4 km to the west of Y'abed. In the village there are old foundations, 
water tanks, tombs and an old mosque. A nearby khirbeh called Khirbet Daher 

El'abid has some old ruined buildings (Al-Dabbagh, M. 1991).  

In addition to these villages, there are some historical sites within the Jenin district, some 
of these places are:  



• = Tell Al-Qusa'i,  

• = Khirbit El Akhareen,  

• = Khirbet Um El Qalaid,  

• = Khirbet Jabjab,  

• = Khirbet El Kharaja,  

• = Khirbet Rabeen,  

• = Khirbet Thaharat Hamade,  

• = Khirbet Ali Quqa,  

• = Khirbet Kuffur Bassa,  

• = Khirbet Nahaleen,  

• = Dair El Hawa and  

• = Qaser El Sheikh Raba.  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



Chapter Eight 

Wastewater 

 

Every community produces both liquid and solid wastes. The liquid portion -wastewater - 
is essentially the water supply of the community after it has been fouled by a variety of 
uses. From the standpoint of sources of generation, wastewater may be defined as a 
combination of liquid - or water - carried wastes removed from residences, institutions, 
commercial and industrial establishments, together with such groundwater, surface water, 
and stormwater as may be present.  

If untreated wastewater is allowed to accumulate, the decomposition of the organic 
materials it contains can lead to the production of large quantities of malodorous gases. In 
addition, untreated wastewater usually contains numerous pathogenic, or disease-causing, 
microorganisms. Wastewater also contains nutrients which can stimulate the growth of 
aquatic plants, and it may contain toxic compounds. For these reasons, the immediate and 
nuisance-free removal of wastewater from its sources of generation, followed by 
treatment and disposal, is not only desirable but also necessary in each society.  

In a semi-arid area like Palestine which has a limited amount of potable water, 
wastewater treatment becomes an essential matter to protect the environment and to save 
large amounts of water which can be used in agriculture and industry. The per capita 
wastewater discharge is expected to increase as a result of changes in life style. 
Therefore, sewer networks and treatment plants should be constructed in order to reuse 
this huge amount of water, which is estimated to be between 60 to 80% of the drinking 
water.  

In the Jenin district, most of the wastewater is generated from industrial and residential 
areas. The quality of wastewater differs from one region to another; it usually contains 
disease-causing pathogens, heavy metals and toxic components. Controlled treatment of 
wastewater is essential to reducing potential pollution of surface or groundwater, and the 
spreading of any epidemic diseases in Jenin's community. In addition, recycled 
wastewater can be an excellent source for irrigation purposes.  

  

8.1 Domestic Wastewater 

Domestic wastewater is generated from residential, commercial, institutional and public 
buildings. The typical domestic sewage content is approximately 99.9% water and 0.1% 
impurities of suspended, colloidal and dissolved solids. Other components such as gases, 
microorganisms and other materials are also present.  

The quantity of domestic wastewater produced in the Jenin district is approximately 4.3 
MCM per year. This calculation is based on a per capita water consumption of 29 m3/yr 



(Isaac et al., 1995). The quality and properties of the wastewater depend on the 
contributing industries, infiltration, institutional discharges, the legal or illicit dumping of 
cesspit sludge into the sewers and several other factors.  

In general, wastewater in Palestine is characterized as concentrated wastewater. The 
amounts of Biological Oxygen Demand (BOD), Chemical Oxygen Demand (COD) and 
Kjeldhal Nitrogen (Kj-N) in the wastewater are relatively high in the Palestinian areas 
compared to other countries. This is due to low water consumption, old and inefficient 
water supply networks, high cost of water and finally to the intermittent water supply. 
Wastewater in most of the West Bank districts contains a BOD concentration between 
600 and 2000 mg O2/l, COD between 1200 and 3700 mg O2/l and 40 and 200 mg N/l of 
Kj-N. In other countries the range of BOD is between 200 and 300 mg/l and COD 
between 400 and 500 mg/l . Table 8.1 lists the general wastewater characteristics in the 
Jenin district.  

Table 8.1: Wastewater Characteristics in Jenin (PECDAR) 

pH  
COD  

mg/l  

BOD  

mg/l  

TSS  

mg/l  

Chloride  

mg/l  

Sodium  

mg/l  

7.5 1,440  1,100 1,088  1,400 700  

Nitrates  

mg/l  

Nitrate N  

mg/l  

Nitrite  

mg/l  

Phosphate 

mg/l  

Phosphorus  

mg/l  
 

182 41.4  0.2 46  15.3   

  

8.2 Industrial Wastewater 

Industrial wastewater consists of organic and inorganic wastes which contain heavy 
metals and hazardous components. Due to the absence of pre-treatment and control in the 
West Bank, most of these hazardous materials and concentrated wastewater reach 
domestic sewers and mix with their contents to increase the concentration and to add 
toxic materials which may cause problems in treatment plants. Therefore, new ordinances 
should be made to force all factories to have a primary treatment step to reduce the load 
and remove toxic materials before discharging to the network.  

Various sorts of industrial wastewater are discharged from stone-cutting facilities, 
detergents, olive oil mills and other small factories (See Photo 4). Stone-cutting is 
considered to be one of the major industries in the Jenin district that consumes large 
quantities of water to cool off the cutting saws; from the 26 stone-cutting factories 
surveyed by ARIJ, approximately 26,582 CM/year was generated. In addition, nine 
concrete block factories discharge about 2,160 CM/year. Table 8.2 lists various 
wastewater disposal practices in the Jenin district.  

Table 8.2 shows that most of the industrial wastewater is discharged to streets, adjacent 
lands and to valleys. The wastewater produced from the stone-cutting facilities in 



Qabatiya, Talfit and Jalqamuse is disposed of to streets and nearby lands; similarly, in 
Muthaleth El Shuhada' the slurry is dumped into wadi Jaba'a (valley).  

Table 8.2: Estimated Percentage of the Various Industrial 

Wastewater Disposal Methods  

Method of Disposal % of Facilities  

Unofficial dump 92.6  

Cesspits 3.7  

Recycling 3.7  

  

 

Photo 4: Wastewater Generated from Olive Oil Mill Facilities, Disposed of in the 

Valleys near El-Rama  

  

8.3 Wastewater Disposal Methods 

Approximately 60% of the wastewater generated from households in the Jenin City is 
collected by sewer networks and conveyed to central facilities for treatment and disposal. 
Unfortunately, the cesspits or cesspools are the main methods of wastewater disposal in 



the Jenin district. The current practices allow wastewater infiltration to soil; high contents 
of nitrogen and phosphate in the form of ammonium (NH4

+) and phosphorous (PO4
3-) 

cause dangerous pollution of the groundwater. This situation is similar to what is 
happening in the Gaza Strip, where groundwater has high concentrations of nitrate, nitrite 
and ammonia, causing health problems to the consumers. Harmful potent bacteria, 
viruses and undesirable microorganisms contained in the sewage also cause 
environmental and health hazards to the residents.  

  

Sewage Network 

The Jenin district, as elsewhere in the West Bank districts, lacks a full-scale sewage 
network. Approximately 13% of the population in the Jenin district is connected with the 
sewage network. The sewage network length in Jenin City is about 20,616 m, of which 
3,000 m were constructed in the last six months. The rest is old, especially in the old city 
which was constructed during the Ottoman period. Most of this network is in bad 
condition, suffering from many engineering design faults such as flow capacity, 
installation and layout problems, and irregular slopes which may cause high leakage to 
groundwater (Jenin Municipality, 1996). Figure 8.1 shows the sewage network in Jenin 
City.  

Figure 8.1: Sewage Network in Jenin City  



The total number of manholes in the city is between 1,050 and 1,060. More than 50% of 
these manholes are in very bad condition. They were built either above or below street 
level, creating many transportation problems, and have damaged lids. Blocks were used 
in building these manholes; the blocks lack good maintenance and have large amount of 
leakage. Storm water is collected in the same sewage networks, which causes flooding in 
the winter. Manholes in someplaces are used as a garbage disposal site. Accumulation of 
this garbage causes blockage of the network and sometimes flooding from these 
manholes to the adjacent streets. Moreover, it should be mentioned here that most of the 
network was implemented without any design plans; the drawings of the whole existing 
network were finished six months ago (Jenin Municipality, 1996).  

Another serious problem in the Jenin district is that water pipelines are laid adjacent to 
sewage lines, causing in many cases, wastewater infiltration to the drinking water. In 
1996, many people in the Jenin refugee camp were infected with ameba after drinking 
water polluted with wastewater.  

In 1986, UNRWA started to construct a sewer network in Jenin R.C. The construction 
process was divided into two phases, the first phase covers about 30% and the second 
phase, which is started in 1993, covers 68% of the sewer network in Jenin R.C. The 
collected wastewater is conveyed to the treatment plant located near the residential area 
in Marj Ibn A'amer. The wastewater then drains into El Muqatta' valley to irrigate various 
crops such as citrus, spinach and onions. The area irrigated by wastewater is about 350 to 
400 dunums (ARIJ Survey, 1995).  

Recently the Palestinian Authority represented by the Palestinian Economic Council for 
Development and Reconstruction (PECDAR) began designing five wastewater projects 
for the Jenin district. The designs will be ready by December 1997. The aim of these 
projects is to improve the environmental situation, protect the groundwater aquifers and 
reuse the wastewater in agriculture. The total cost of these projects is 26.7 million US$.  

These five projects are:  

1. Wastewater collection, treatment and reuse in A'rraba-Ya'bad.  
2. Wastewater collection, treatment and reuse in Silat El Harithiya, El Yamun, Kufur 

Dan and Ta'anak.  
3. Wastewater collection, treatment and reuse in Qabatiya, Maythalun, Sanur and 

Missilya.  
4. Upgrading and expansion of the wastewater treatment plant, effluent reuse and 

irrigation reservoir in Jenin.  
5. Sewage network (stage II) in Jenin City.  

  



Cesspits  

Cesspits are considered the most widely used wastewater disposal method in the Jenin 
district. They are distributed in all villages and towns that are not served by a sewage 
network. Cesspits are used to collect 87% of the wastewater from the Jenin district. Most 
cesspits are not maintained properly. To avoid emptying the cesspits, residents add an 
alkaline substance, NaOH, to produce leakage in the walls of the cesspits. This is an 
irresponsible practice and the residents should be prevented from such actions which 
contaminate groundwater and natural aquifers. In addition, owners of vacuum tankers 
discharge the contents of cesspits into streets, fields and valleys.  

  

8.4 Wastewater Treatment 

Reclaiming municipal wastewater for agricultural reuse is the currently adopted strategy 
in many countries. Municipal wastewater contains many nutrients (especially phosphorus 
and nitrogen) which are plant stimulants. Irrigation with treated wastewater has been 
practiced in a number of countries on a variety of crops and has been very successful.  

However, clogging of soil, increased salinity and introduction of toxins are examples of 
the problems which such kind of effluent may cause to the environment. In particular the 
introduction of an excessive amount of sodium and the absence of leaching (especially in 
areas of low rainfall like Palestine) can destroy the soil structure. One of the drawbacks 
of using sewage in agriculture is that it may raise the nitrate level of the groundwater.  

Therefore, to protect groundwater, which is the only source of drinking water in 
Palestine, from any pollution, regulations and guidelines should be placed and used 
especially in the existing treatment plants which do not meet the required standards even 
for agriculture. Recently, several laboratory experiments were done to study the 
possibility of using a new low cost treatment method called the "duckweed based system" 
to reduce nitrogen and phosphorus levels from Palestinian wastewater to use it in 
groundwater recharge. These experiments gave promising results in simulated Palestinian 
wastewater.  

Jenin's treatment plant was built in 1972. The existing treatment facilities consist of three 
facultative ponds with a total surface area of about 10,500 m2 and water depth of 3 m 
(Jenin Municipality). Actually, these ponds do not accomplish the treatment task and are 
undersized by 1,176 CM/day. They flood to the nearby lands and valleys joining El 
Muqatta' wadi (ARIJ Survey, 1996). The existing treatment plant is also an 
environmental hazard due to overload and improper design causing several potential 
health problems, and pollution to the surface and groundwater. Nowadays, the treatment 
plant in Jenin City is not working and most of the untreated wastewater flows to the 
wadis, causing serious environmental threats to nature, people and groundwater. 
Recently, farmers have started using this untreated wastewater in irrigation, especially for 
orchards (See Photo 5).  



  

 

Photo 5: Wastewater Treatment Plant in Jenin City  

  

8.5 Wastewater Impact  

Surface Water  

Wastewater flooding the roads or fields is a scene repeated in many villages (such as El-
Yamun, A'nza, Burqin, Faqua'a and A'jja) either as a result of the small size of cesspits, 
or lack of a sewage network. The existing sewage network is old, leakage and flooding 
are common. For example, near El-Hisbeh market the sewage pipes were broken for three 
months, creating pools of sewage that could cause serious health problems and bad odors 
(See Photo 6).  

  

Groundwater 

Groundwater pollution problems exist, but on a small scale. The major cause of 
groundwater pollution is probably from cesspits. Several wells tapping the groundwater 
are located between large villages, thus wastewater infiltration to the wells through 
cesspools or cesspits in one area can pollute the fresh water for many villages. 
Contaminated groundwater usually contains abnormal concentrations of nitrate, sulfate, 



dissolved solids, detergents and bacteria which are toxic or disease-causing to the 
residents.  

 

Photo 6: Wastewater Pool at the Center of Jenin City Generated from a Broken Line 

and Remaining for Three Months without Maintenance  

  

8.6 Recommendations 

1. Monitoring and supervising of wastewater cesspits to prevent frequent flooding 
during winter that causes hazardous living conditions.  

2. Installing sewage networks in additional areas to replace cesspits.  
3. Periodically testing and treating, if needed, of water wells to prevent dramatic 

health problems.  
4. Formulating a wastewater disposal strategy to regulate and manage wastewater in 

Jenin and other districts.  
5. Creating public awareness regarding the existing problems and other related 

environmental issues.  
6. Establishing wastewater treatment plants to recycle wastewater for irrigation 

purposes and for preventing pollution of ground or surface water.  

  



Chapter Nine  

Solid Waste 

 

Solid waste poses a difficult and complex problem for society. Some of the difficulties 
arise as the solid waste stream is quantitatively large and qualitatively heterogeneous. 
Inconveniently, solid waste is largely generated in densely populated areas where its 
management is most constrained. Thus, the problem cuts across a very wide range of 
human activities and interests. At the same time, solid waste represent a uniquely familiar 
environmental problem, in that everyone contributes to it in the course of daily living.  

Recently much greater attention has been paid to solid waste management on a national 
and regional scale. This attention is generated for several reasons:  

1. protection of public health and avoidance of waste to keep the environment as 
clean as possible.  

2. reduction of gas emissions resulting from burning of wastes to reduce air 
pollution.  

3. protection of groundwater.  
4. necessity to plan for future trends and waste arising from the general increase in 

volume production of waste in urban areas and the changing composition over time.  

The Jenin district is known for its agricultural lands and beautiful scenery. However, 
solid waste is threatening its nature, water resources and public health. There are no 
proper collection methods or sanitary landfills, and no current efforts to institute more 
sanitary disposal practices. In addition, the growth in population and changes in 
consumer habits have led to an appreciable increase in the quantity of solid wastes and 
differences in its composition. The complexity of the problem ca6n also be attributed to 
the absence of any data registration of solid waste quantities or collection activities.  

In general, solid wastes are collected and disposed of by Jenin Municipality (JM), village 
councils, UNRWA and residents. All wastes (domestic, industrial, medical and 
agricultural) are collected together and dumped on agricultural or vacant lands. The solid 
waste service suffers from absence of a central solid waste management, co-operation 
between villages, equipment, sanitary landfills and expertise.  

  

9.1 Solid Waste Composition  

The term "solid waste" includes useless, unwanted, or discarded materials generated from 
society's normal activities. The available information on solid waste composition and 
density analysis in Palestine reveals that there has been a considerable change in the 
composition, output and bulk density of urban solid waste. Many factors affect such 
changes, such as better housing standards, methods of home heating and changes in 



living standards which have to led to a greater use of expendable or discardable materials. 
The revolution in packaging materials, particularly in the handling of food, has made a 
decisive impact on the increase in paper, board and plastic products. Similarly, footwear, 
detergents, clothing, domestic appliances, all require such materials for packaging. 
Moreover, the waste generated in the Jenin district (as in other districts in Palestine) is of 
low calorific value, high organic and moisture content, and high content of inert 
materials. Food, paper, carburet, plastic, textile, rubber, leather, garden trimmings, wood, 
glass, cans and construction materials are the main types of solid waste seen in this 
district.  

  

Methodology  

Most of the information provided in this report was obtained from personnel 
communication with Jenin Municipal personnel, surveys, and interviews with village 
councils, committees and residents. Otherwise, the sources are indicated in the reference 
section. Calculations were done to estimate the quantity of solid waste generated, the 
specific production being assumed at 0.9 kg/person/day (Al-Hmaidi et al., 1995).  

Collection and Disposal  

Solid waste management has become one of the most important environmental issues in 
developing countries in terms of environmental significance, finances and public 
awareness. Within the sanitary facilities, solid waste collection has always been in the 
third position after water supply and sanitation.  

An important factor in solid waste collection and disposal is its relation with other 
sanitary facilities such as storm water drainage, sewers and water supply. Open drains 
and sewers are the places where waste ends up when collection is not performed 
satisfactorily. The combination of solid waste and wastewater is most dangerous because 
of water born diseases. For instance cholera is always related to poor solid waste 
collection services, as was seen in the Gaza Strip in 1994. The water supply in Palestine 
originates from groundwater. Indiscriminate dumping of solid waste could lead to 
groundwater pollution and spoil water supply forever.  

In general, the collection and disposal of solid wastes in the Jenin district is 
unsatisfactory; in many areas, residents still collect their own wastes and burn them on 
site. Disposal sites can be classified as local dumps, public dumps and random (See Photo 
7). According to ARIJ survey, in the 74 Palestinian built-up areas in the Jenin district, 49 
areas use random dumps, 9 areas use local dumps and 14 use public dumps. The large 
number of small and random dumps compared to the total quantity of solid waste 
generated indicates lack of management and regulations. Jenin City and a few villages 
have trucks and containers to collect their wastes. The solid wastes are dumped and left to 
decay or burned on vacant lands, deserted railway, or agricultural lands. In addition, 
some Israeli settlements dump their wastes near these villages or use the same dumps.  



The Jenin Municipality has responsibility for Jenin City and Dahiat Sabah El Khir. All 
other villages are run by village councils and residents. Small communities that lack 
collection services either hire a tractor to haul their trash, or burn their wastes beside their 
houses or on agricultural lands.  

Jenin City has the largest population (24,596) and solid waste generated is approximately 
22.1 tons/day. Solid wastes are collected in 100 (7 CM) waste containers and transported 
to local dumps near the city's borders using four trucks (See Appendix 4, Table 9.1). 
Since most of the work is physical, the solid waste labor force is large, consisting of 60 
employees. Medical waste and industrial waste are collected with domestic waste.  

  

 

Photo 7: Jenin City's Solid Waste Dumping Site  

The three villages of Fahma, El Rama, and Kafr Ra'i have a co-operative arrangement, 
where an agricultural tractor is used to collect the generated wastes. In most villages, the 
village council manages the solid wastes by using agricultural tractors. In general, small 
communities have difficulty in recruiting a collection crew due to insufficient works, 
which results in irregular and incomplete solid waste collection. Many of the villages and 
communities in the Jenin district leave the duty of collecting and disposing wastes to the 
residents. Also, many of these villages generate much of agricultural waste including 
plastic. The agricultural waste is usually burned or collected on the sides of the farms. Air 
quality can be greatly affected with these current practices. Jenin's refugee camp is 



mainly managed by UNRWA, and suffers from the same problem of solid waste 
collection and disposal.  

The amount of solid waste produced is very important in determining the most suitable 
and economical plan for collection and disposal methods, and providing laborers and 
vehicles to do the work. Moreover, it can show trends to determine the future facility 
needs and judge operational efficiency. For this reason Applied Research Institute-
Jerusalem (ARIJ) made a survey to collect information about quantity, quality and 
dumping sites. This survey covers between 90 to 95% of the localities of the West Bank, 
including medical and industrial facilities. The information collected was organized in a 
software database program to show the existing situation of the solid waste to and give 
the decision makers the basic information necessary for any future plan and development 
in Palestine.  

Table 9.1 in Appendix 4 presents the solid waste data generated for most of the 
communities in the Jenin district. All collected information indicate poor solid waste 
management in the whole area. The quantity of total solid wastes generated is estimated 
at 170.6 tons/day and the annual fee for residential area ranges from 0.0 to 30 Jordanian 
dinar. The distance between collection centers and dump sites varies between 1.0 to 7.0 
km. Figure 9.1 shows dump sites locations in the Jenin district. The solid waste 
management responsibility is presented in Table 9.2.  

Table 9.2: Estimated Contribution of Each Solid Waste Management 

in Collecting and Disposing Jenin's Solid Waste 

Solid Waste Responsibility  
Percent of Solid Waste 

Collected & Disposed  

UNRWA  5.40 %  

Contractors  2.49 %  

Residents (self-service)  24.50 %  

Village Councils  34.00 %  

Municipalities  30.80 %  

Committees  2.76 %  

  

9.2 Hazardous Medical Waste  

The generated waste from various medical institutions in the Jenin district is collected 
and disposed of with domestic wastes without any special treatment. This practice places 
the public in danger of being exposed to epidemic diseases. In all medical centers that 
were covered in ARIJ's survey, there were no official incinerators for medical waste 
disposal.  



Almost 56% of these medical centers are found in residential areas, while 44% are 
located in commercial areas. To study the management of medical waste in the Jenin 
district, ARIJ survey covered two hospitals, two medical center and 12 laboratories.  

Medical waste generated by these institutions consists mainly of syringes, needles, tips, 
lancets, towels, petri dishes, plates, tubes, swabs, cuvettes, urine and stool samples and 
waste generated from medical operations. All medical wastes are collected daily in 
plastic bags, and then dumped together with other domestic wastes without any 
separation. This malpractice usually leads to air pollution and the danger of spreading 
viruses and bacteria widely, especially when residents pick through these wastes for 
recyclable metals.  

The ARIJ survey shows that nearly 80% of the surveyed medical centers dispose of their 
blood samples directly into the municipal garbage without treatment to kill germs, 
bacteria or viruses that can be easily transmitted through contaminated blood samples. 
The other 20%, burn, chlorinate, or autoclave their blood samples. In addition, 80% of 
the stool samples are discarded into the garbage, and 33% of the urine samples are poured 
into the sewage network and the rest are dumped into the municipal garbage. More than 
57% of the surveyed samples indicate that syringes and needles are disposed directly into 
the garbage without placing the needles in special containers to prevent any accidental 
injury to the waste collection staff. Petri dishes which are used for bacterial cultures are 
the most dangerous item if not treated. Over 54% of the medical centers either burn these 
dishes or autoclave them by heating under high temperatures, while the rest are dumped 
directly into the garbage without treatment. Another dangerous disposal practice is in the 
maternity unit of the hospitals, where operational wastes, placenta and the tissue culture 
are disposed of directly into the municipal garbage.  

The medical waste problem can be best described as a ticking bomb waiting to explode. 
A medical waste strategy need to be developed which will incorporate the proper 
methods of handling medical solid wastes. In addition, medical institutions and waste 
collection staffs need to be educated in proper medical waste collection and disposal.  

In addition to concern for health risks to patients and personnel, consideration must be 
given to the impact of health care waste on human health and the environment outside 
health care establishments. In particular, attention should be paid to possible effects on 
the public, including aesthetic factors, and to the risk of the pollution of air, water and 
soil.  

To safeguard against water pollution, measures should be taken at source to reduce the 
quantity and strength of incompatible pollutants in the wastewater flow. If a health care 
establishment is not connected to municipal wastewater treatment system, on-site 
treatment should be carried out where feasible.  

Chemicals used in health care establishments are a potential source of pollution, mainly 
to water via the sewer system. An on-site chemical survey is a prerequisite to the 
development of an effective waste management program.  



The use of disinfectants should be minimized when there are alternative which would 
reduce the quantity of waste disinfectants produced. Faeces and urine from patients in 
isolation wards should be disinfected before disposal to the sewer.  

 

Figure 9.1: Jenin District Dumping Site Locations  

  

9.3 Conclusions & Recommendations  

The most urgent constrains which can be seen in the Jenin district with respect to 
adequate solid waste management are:  

1. poor hygienic conditions caused by improper solid waste collection.  
2. insufficient equipment for collection.  
3. low level awareness within the municipality and the population.  
4. insufficient funds to sustain a desired level of service.  
5. absence of a cost recovery system.  
6. poor management structure.  



7. insufficient attention for the need of the cooperation of the population to optimize 
the collection structure.  

A new strategy should be developed to tackle the solid waste problem from the initial 
stages of collection to the final stages of disposal. Topography, suitability of equipment, 
physical differences in solid wastes, collection sites, seasonal fluctuations, toxic wastes, 
quantity of solid waste generated and other factors should be evaluated before developing 
any strategy. Also, central solid waste management needs to be established to regulate 
and manage the generated solid wastes.  

Currently, the adopted practice of disposing solid wastes is unacceptable. Disposal sites 
need to be replaced with a proper sanitary sites to prevent environmental pollution and 
spread of epidemic diseases. Industrial, agricultural, medical and toxic wastes should be 
handled separately at the disposal sites. To protect the existing wild life, the location of 
dumps is crucial; they need to be enclosed to prevent people or animals from reaching the 
wastes.  

Public awareness and community participation can greatly influence and improve the 
collection service. Also, feasibility studies to recycle solid wastes might be a profitable 
investment that could save our environment and resources.  

City ordinances that spell out citizen participation in the solid waste management system 
by outlining methods of household storage, placement of wastes for pickup, payment of 
charges, source separation of recyclable and responsibilities for keeping curbside 
property clean should be established.  

Regulations must also be adopted to establish acceptable dumping practices for wastes 
from sanitation systems, industry and commercial establishments. Regulations must be 
adopted to insure proper handling and storage. Adopting regulations, however, does not 
automatically accomplish total public compliance and eliminate undesirable practices. 
Public education, vigilance, tact, perseverance and patience are required as well as 
enforcement (American Public Works Association, 1975).  

  

 

 

 

 



Chapter Ten 

Air And Noise Pollution 

 

10.1 Air Pollution  

Air pollution is the presence of substances in the ambient atmosphere resulting from the 
activity of man or nature which have adverse effects on man and the environment. More 
than 90% of the air pollution is the result of human activities.  

In the Jenin district, as elsewhere in the Palestinian districts, the increase in population 
density and development of the industrial sector augment air pollution in the area. There 
are different types of industries in the Jenin district; however, stone-cutting, aggregate 
quarrying and charcoal industries are the major sources of suspended particulate and gas 
emissions. Stone cutting can be considered the main industry in the Jenin district, where 
factories are distributed in many areas. In addition to the damage it causes to nature by 
changing the topography and destroying wildlife, the amount of suspended particulate 
and dust emitted is very great, causing nuisance to the people and polluting the 
atmosphere around the area.  

Charcoal is manufactured using primitive methods where wood is burned and then 
covered with soil to prevent a complete combustion process. This method produces large 
amounts of gases such as carbon monoxide and carbon dioxide, which are released to the 
atmosphere. Also, some of the wood used is obtained from an old railway which was 
treated previously with oil. Photo 8 below shows gases resulting from charcoal 
production.  

Photo 8: Charcoal Production and Air Pollution in Ya'bad  



Moreover, burning solid waste is the current practice whereby many municipalities and 
residents handle solid waste accumulation (See Photo 9). This kind of solid waste 
disposal, which is common in Palestine due to a lack of dumping sites, creates many 
health problems and objectionable odors.  

  

 

Photo 9: Burning of Solid Waste at a Jenin Dumping Site  

The district inhabitants constitute about 11% of the total population in Palestine. Jenin's 
residents own 10.6% (ARIJ, 1996) of the total number of vehicles in the West Bank. 
Transportation emissions are the main sources of carbon monoxide, lead, hydrocarbons, 
nitrogen oxides and other particulates released to the environment. The concentration of 
all these pollutants has risen dramatically over the past decade.  

Table 10.1: Type and Number of Transportation Vehicles in the 

Jenin District 

Type Private Commercial Bus Taxi Truck Motorcycle Other Total  

Number 8,228  2,668  72  174 1,903 49  1,184 14,278 

Source: Transportation officer, West Bank Department for vehicle licensing ,Beit Eil  

The nature of roads complicates this problem, as the poor road system causes dense 
vehicular traffic at the center of the city, increasing traveling time, and accordingly 



leading to an increase in the gaseous emissions. The transportation sources in this district 
are responsible for the major part of air pollution. Table 10.2 shows the contribution of 
vehicles to air pollution.  

Table 10.2: Transportation Air Emission Inventories 

Year of 

Production 
Engine 

capacity

Unit 

(u) 
CO  
(Kg/u)

SOx  
(Kg/u)

NOx 

(Kg/u)

VOC 

(Kg/u)

Pb  
(Kg/u) 

Up to 1971 

<1400  
1400-
2000 
>2000  

1000
45.6 
45.6 
45.6  

1.9 
2.22 
2.74 

1.64 
1.87 
2.25  

3.86 
3.86 
3.86 

0.13 
0.15 
0.19  

1972-1977 

<1400 
1400-
2000 
>2000  

1000
33.42
33.42
33.42 

1.66 
1.92 
2.2 

1.64 
1.87 
2.25  

3.07 
3.07 
3.07 

0.11 
0.13 
0.15  

1978-1980 

<1400 
1400-
2000 
>2000  

1000
28.44
28.44
28.44 

1.39 
1.68 
2.13 

1.50 
1.72 
1.97  

2.84 
2.84 
2.84 

0.09 
0.11 
0.14  

1981-1984 

>1400 
1400-
2000 
>2000  

1000
23.4 
23.4 
23.4  

1.39 
1.68 
2.13 

1.58 
1.92 
2.57  

2.84 
2.84 
2.84 

0.09 
0.11 
0.14  

1985-1992 

<1400 
1400-
2000 
>2000  

1000
15.73
15.73
15.73 

1.27 
1.62 
1.85 

1.50 
1.78 
2.51  

2.23 
2.23 
2.23 

0.09 
0.11 
0.14  

Source: World Health Organization, Geneva,1993  

Calculations show that the annual emission of air pollution due to gasoline combustion is 
close to 0.6 tons per vehicle. Emissions from diesel-powered vehicles such as trucks, 
buses and taxis are a particularly troublesome form of air pollution in urban areas, since 
diesel vehicles emit respirable particulate matter 100 times greater than the rate of 
particulates emitted from gasoline vehicles.  

Rough calculation considering the vehicle, year of production, kilometers driven and 
engine capacity estimates the district emission to be the following: 6,383 tons CO, 458 
tons SOx, 524 tons NOx, 775 tons VOC and 30 tons lead are emitted each year in the 
district from registered local vehicles.  

Dust level in this district, as elsewhere in the Palestinian districts, is high at certain 
seasons due to the dry sandy wind that blows from Saudi Arabia (khamaseen wind). Also 
quarries and stone-cutting facilities play a role, adding a fixed increment to air pollution 
concentrated near A'jja and Qabatiya villages, producing large quantities of micro grains 
that deteriorate the air quality (See Photo 8).  



Air pollution affects both humans and the environment, causing instability of the 
respiratory system. Vegetation areas are also affected by acid rain, due to reaction 
between sulfur dioxide and rain drops. Generally in the West Bank there is lack of raw 
data on air quality, so there is a need for an air monitoring system to provide the needed 
data.  

10.2 Noise Pollution  

Noise pollution is unwanted sound in the form of energy, measured in decibels. 
Nowadays, it is considered as the result of urbanization and industrialization that affect 
both humans and the environment. The sources of noise pollution in urban areas are 
traffic, motor vehicles, the population explosion and industrial activities.  

 

Photo 10: Air Pollution from an Aggregate Site near El-Tura Village  

The type, maintenance level and number of vehicles affect the noise level in urban areas 
in the Jenin district. In rural areas, the most prevalent source of noise pollution is the 
Israeli military training activities located near residential areas, especially beside Sanur 
village, as well as the low flying Israeli air craft that break the sound barrier, producing 
sonic booms.  

Measurements of noise pollution are not available for the West Bank, but all field 
observations give indication of the sources of noise pollution. When the degree of noise 
pollution reaches more than 140 decibels, it starts to affect the human nervous system and 
causes damage to hearing. It also affects wild life and its habitat.   



10.3 Recommendations  

1. Old vehicles, including buses, trucks, taxis and private cars, should be tested 
regularly and all that cannot meet standards rejected.  

2. An air quality monitoring system should be established to cover all Palestinian 
areas.  

3. Landfills should be established to reduce solid waste burning. Solid waste burning 
should be prevented.  

4. The use of unleaded gasoline should be encouraged.  
5. Public transportation systems should be organized, and the community 

encouraged to use such services.  
6. Regulations to organize and monitor industrial areas should be established.  
7. Research on renewable energy sources should be carried out, especially in 

electricity sector.  
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Appendix I 

 

Table 3.1: Israeli Settlements in the Jenin District 

Name  Date of 

Establishment 

Type  Population 

Type  

Existing 

Population 

Total 

Capacity 

Sanur  

Gannam 

Qaddim 

Ginnat 

Mevo 

Dotan 

Hermesh 

Rehan 

Site 

Hinnanit 

A'raqah 

Shaqed  

1987  

1983 

1984  

1980 

1981 

1983 

1977 

0 

1981 

0 

1981 

Meden  

Residential

Residential 

Moshav 

Meden 

Residential

Residential

  

Redidential

  

Residential

General 

General 

Secular 

Secular 

General 

Secular 

Secular 

  

General 

  

Secular 

45  

160 

115 

140 

235 

125 

60 

0 

0 

0 

370 

2100 

350 

300 

700 

700 

300 

1000 

0 

700 

0 

555 

      

"0" indicates that there is no information about this settlement.  
Source: ARIJ-GIS UNIT, 1996; Tufakji, 1994; Ester Goldberg, 1993 

 

 

 



Appendix II  

Institutions (Palestinian Directory, 1995) 

 

  

Hospitals + Clinics + Medical Centers  

• = Jenin Government Hospital  
• = Patient's Friends Society  
• = Red Crescent Society  
• = Jenin Society for the Blind  
• = Shifa Clinic  
• = UNRWA Clinic  

  

Universities + Colleges + Training Centers  

• = Open University  
• = Islamic Shari'a School  

  

Associations  

• = Agricultural Cooperative Association  
• = Jenin Charitable society  
• = The Chamber of Commerce, Industry and Agriculture  

  

Media  

• = Bader Press Service  
• = Gaffra Press Service  
• = Al-Shera'a Press Service  

  

Religious Forum  

• = Islamic Waqf  



• = Islamic Court  
• = Zaka' Committee  

  

Research and Cultural Centers + Charitable and NGO's Organizations  

• = Al Athar Institute for Journalist Studies  
• = Jenin Chamber of Commerce  
• = Charitable Old Age Society  
• = Burkin Charitable Society  
• = General Union of Palestinian Women's Committees  
• = Jordan Family Planning and Protection Association  
• = Palestinian Federation of Women's Action Committees  
• = Women's Red Crescent Society - Qabatia  
• = Ya'bad Charitable Society  
• = Zababdeh Charitable Society  
• = Al-Yamoun Society  

  

 

 

 

 

 

 

 

 



Appendix III 

 

 
 
 

Table 4.1: Annual Flow Discharge of the Main Springs in the 

Jenin District (1000 m
3
) (Nuseibeh, M. and Nasser Eddin, T., 

1995) 

Spring 

Location 

 

Year  

Barta'a 

Barta'a 

Jouzeh

Jaba'a

Sharqia

Jaba'a 

Hawd

Silat 

El- 

Daher 

El-

Balad 

El-

Fanda-

qumiya 

Hawooz 

El-

Fanda-  

qumiya  

 

 

Total 

70/71 85 -  - - -  - 85  

71/72 85 -  - 37 -  - 122  

72/73 80 36  - 17 12  - 145  

73/74 108 66  - 47 44  12 277  

74/75 109 25  18 19 7  5 183  

75/76 84 -  26 17 6  5 138  

76/77 131 -  19 17 6  5 178  

77/78 121 -  13 11 4  3 152  

78/79 95 3  0 9 2  - 109  

79/80 117 52  62 38 31  - 300  

80/81 124 -  29 21 9  - 183  

81/82 92 28  6 19 6  - 151  

82/83 100 46  79 25 58  25 333  

83/84 10 -  13 12 8  5 48  

84/85 69 -  - 13 4  3 89  

85/86 73 -  2 11 4  5 95  

86/87 79 57  41 25 31  10 243  

87/88 121 41  56 58 23  18 317  

88/89 100 19  9 17 6  7 158  

89/90 107 18  24 26 5  9 189  

90/91 88 13  9 13 4  9 136  

91/92 208 37  90 57 18  23 433  

92/93 163 97  122 31 10  19 442  



93/94 123 42  49 15 3  8 240  

Average 103 39  35 24 14  10 225  

  

Table 4.4: Results of Chemical and Physical Analyses of Groundwater Wells in 

the Jenin District  

Well Name Ca  Mg Na  K  HCO3 CL  NO3 F Temp EC pH SAR* Hr*  %Na* 

Ghaleb El 

Ahed  
120 51  132 6  236 205.3 9.91 _ 22.3  1258 6.8 2.5  509.1 44.66 

Abdallah 

Irsan 

Jarrar  

68  20 54  0.3 281 39.8 1.13 _ 21.9  548 6.8 1.5  252.0 38.16 

Taysir 

Majdi 

Habash  

73  16 36  1  140 46.3 1.65 _ 19.7  539 6.9 1.0  248.1 29.37 

Salah 

Abdel 

Raheem  

31  10 96  1  99 180.1 1.21 _ 20.6  1069 6.7 3.8  118.5 70.29 

Husni 

Nasser  
221 45  128 82  363 _  13.22 _ 21.0  1922 6.5 2.1  737.0 44.12 

Abdel 

Rahman 

Yasin  

120 30  67  5 280  125.4 11.05_  19.9  954 7.2 1.4 423.0 32.43 

Moh'd 

Hamdan 

& Co  

68  22 50  4  289 227.7 3.92 _ 13.1  340 7.3 1.3  260.2 37.50 

Abdel 

Raheem 

Irshaid  

146 33  106 2  150 57.7 0.64 _ 18.5  1140 6.7 2.1  500.3 37.63 

Nader Abu 

Tabeekh  
143 35  90  2 135  181.9 4.23 _  19.4  1178 6.7 1.7 501.0 34.07 

Fuad Haj 

Ibraheem  
127 31  84  2 66  227.7 6.15 _  19.6  1039 6.7 1.7 444.6 35.25 

Rasheed 

Hanaysheh 
107 38  105 1  135 148.7 3.75 _ 22.1  981 6.7 2.2  423.3 42.23 

Shehadeh 

Hejazi  
101 30  56  1 128  73.2 3.60 _  20.0  778 7.0 1.3 375.5 30.32 

Fayez Al 

Urouq  
68  27 47  0.4 111 52.9 4.55 _ 21.2  615 6.9 1.2  280.7 33.29 

Lutfi 

Massad  
101 36  87  1 324  141.1 0.73 _  21.1  877 6.7 1.9 400.1 39.11 

Said 

Khalil 
96  31 67  1  217 66.8 3.13 _ 20.6  741 6.7 1.5  367.1 34.87 



Hanaysheh 

Yousef 

Arabi 

Nazzal  

112 23  55  4 304  82.6 5.93 _  19.3  745 6.9 1.2 374.3 30.41 

Naji Dhib 

Hanaysheh 
138 34  35  2 81  160.9 3.29 _  21.3  1055 6.6 0.7 484.4 17.70 

Moh'd 

Khalil 

Hamdan  

68  22 50  2  289 _  _ 0.4 13.1  340 7.3 1.3 260.2 36.62 

Fayez 

Adeeb 

Nazzal  

96  27 41  1  302 151.1 2.07 _ 22.2  487 6.8 1.0  350.7 25.45 

Abdel 

Fattah 

Abu Rubb  

185 45  156 2  69  83.8 3.38 _ 20.9  1500 6.7 2.7  647.0 40.72 

Nijmeh 

Yasin 

Subuh  

185 61  148 10  242 334.7 12.15 _ 20.6  1552 6.9 2.4  712.6 39.11 

Fuad Q. 

Abdel 

Hadi  

101 45  89  7 235  191.3 10.25_  20.2  950 6.9 1.9 437.0 39.67 

Saleem 

abu Farha  
117 51  120 8  246 _  10.55 _ 17.7  1013 7.1 2.3  501.6 43.24 

Al Haj 

Yain 

Subuh  

31  12 96  8  111 159.0 11.18 _ 21.1  1014 6.9 3.7  126.7 70.75 

Hatem 

Senan  
101 14  33  3 299  35.8 1.04 _  19.6  565 6.8 0.8 309.9 23.84 

Abdel 

Rahim 

Herzallah  

83  12 33  0.5 212 36.9 11.32 _ 19.7  554 7.2 0.9  256.7 26.07 

Abdellatif 

Omeir  
54  16 28  3  224 49.1 5.60 _ 13.6  403 7.3 0.9  200.6 30.69 

Munir 

Hasan 

Saleh  

75  28 64  6  260 101.0 9.43 0.3 13.0  482 7.1 1.6  302.3 40.46 

Fahmi 

Nemr 

Abdallah  

67  22 51  6  193 73.3 7.77 0.2 12.6  321 7.3 1.4  257.7 39.04 

Aref Amin 

Mar'i & 

Co  

43  16 23  3  183 38.6 4.72 0.2 13.7  354 7.4 0.8  173.1 30.59 

Mekorot 

Sanour 

Well  

73  45 38  2  261 752.4 3.45 _ 22.2  439 6.9 0.9  367.0 25.32 



Ya'bad 

Municipal 

Well  

102 49  38  3 549  49.6 11.19_  22.1  528 6.9 0.8 455.9 21.35 

Moh'd 

Aref 

Abboushi  

135 31  64  3 318  95.8 11.68_  21.0  999 6.7 1.3 464.6 28.76 

Abdel 

Raheem 

Jarrar  

107 24  59  1 251  99.6 10.20_  21.7  790 6.9 1.3 365.9 31.41 

Abdel 

Kareem 

Zeid  

70  36 96  37 280  220.6 11.00_  21.1  916 7.2 2.3 322.6 55.65 

Ahmad F. 

Khzeimieh  
133 27  88  2 93  119.2 12.15_  21.2  938 6.9 1.8 443.2 36.00 

Moh'd 

Nassar 

Sanouri  

89  26 58  5  303 80.1 9.12 0.2 10.6  633 7.2 1.4  329.1 35.39 

As'ad 

Jammal  
65  44 111 12  342 95.4 4.15 0.3 13.0  414 7.3 2.6  342.9 53.02 

Jenin 

Municipal 

Well  

80  32 83  5  271 90.9 10.28 0.1 11.6  520 7.1 2.0  331.2 44.00 

Nu'man 

Abdel 

Hadi  

90  42 108 21  288 35.6 12.46 0.3 13.0  446 7.6 2.4  397.2 49.43 

Well Name Ca  Mg Na  K  HCO3 CL  NO3 F Temp EC  pH SAR* Hr*  %Na* 

Mekorot 

Arrabeh 

Well  

50  44 17  3  206 22.2 3.63 0.4 5.5  268 7.1 0.4  305.4 17.54 

Minimum  31  10 17  0.3 66 22.2 0.64 0.1 5.5  268 6.5 0.4  118.5 17.54 

Maximum  221 61  156 82  549 752.4 13.22 0.4 22.3  1922 7.6 3.8  737.0 70.75 

Average  98  31 73  6.6 228 129.8 6.67 0.2 18.4  786 7.0 1.7  374.6 36.96 
* SAR= (Na+K)/(Ca+Mg)

1/2
  

* %Na= Na*100%/(Ca+Mg)  

* Hardness (Hr)=2.5* Ca+4.1*Mg  

 
 

 

 



Appendix IV 

 

Table 9.1: Solid Waste Management and Estimated Generated Waste in the Jenin 

District 

# Town  Population 
Quantity 

(Tons/day) 

Number 

of 

Vehicles 

# 

Labors 

Number 

of 

Container 

Annual 

Fee / 

Customer 

(J.D)  

Disposal 

Sites  

1 A'anin  2291  2.1  0  0 : 6  0  -  
random 
 

2 A'araqa  1435  1.3  0  0 : 6  0  -  
random 
 

3 A'jja  3511  3.2  1 A.T.  2 : 9  0  15  
L.D.  
 

4 A'nza  1746  1.6  1 A.T.  2 : 4  0  6  
L.D.  
 

5 A'rbuna  711  0.6  0  0 : 2  0  0  
random 
 

6 A'rraba  8186  7.4  1 A.T.  4 : 21  0  4  
P.D.  
 

7 A'rrana  1602  1.4  0  0 : 4  0  -  
random 
 

8 A'ttara  614  0.55  0  0 : 2  0  -  
random 
 

9 A l-shuhada  1396  1.3  0  0  0  -  
random 
 

10 Barta'a  2326  2.1  1 A.T.  2 : 6  0  28  
L.D.  
 

11 Beit Qad  1030  0.9  0  0 : 3  0  -  
random 
 

12 Bir El Basha  1303  1.2  0  0 : 3  0  -  
random 
 

13 Burqin  3992  3.6  1 A.T.  3 : 10  0  15  
L.D.  
 

14 
Dahiat Sabah 
El Keir  

650**  0.6  J.M*  3 : 2  0  28  
P.D.  
 

15 
Deir 
Ghazzala  

626  0.6  0  0 : 2  0  -  
random 
 

16 
Deir Abu 
Da'if  

3628  3.3  1 A.T.  3 : 9  0  17  
L.D.  
 

17 Dhahr El 93  0.1  0  0 : 1  0  -  random 



Maleh   

18 El A'sa'sa  400**  0.4  0  0 : 1  0  -  
random 
 

19 
El Barid (El 
Hashimiya)  

638  0.6  0  0 : 2  0  -  
random 
 

20 
El 
Fandaqumiya 

2400  2.2  1 A.T.  2 : 6  0  12  
P.D.  
 

21 El Hafira  200**  0.2  0  0 : 1  0  -  
random 
 

22 El Kheljan  467  0.4  0  0 : 1  0  -  
random 
 

23 El Manshiya  146  0.1  0  0 : 1  0  -  
random 
 

24 El Mansura  110**  0.1  0  0 : 1  0  -  
random 
 

25 El Rama  671  0.6  1 A.T(*) 4* : 2  0  15  
P.D.(*)  
 

26 El Yamun  11123  10.0  2 A.T.  4 : 28  0  15  
P.D.  
 

27 El Zababdeh  3195  2.9  1 A.T.  2 : 8  0  8  
L.D.  
 

28 El Zawiya  468  0.4  0  0 : 1  0  -  
random 
 

29 Fahma  1708  1.5  1 A.T(*) 4* : 4  0  15  
P.D.(*)  
 

30 Faqua'a  2432  2.2  1 A.T.  2 : 6  0  15  
P.D.  
 

31 Firasin  120**  0.1  0  0 : 1  0  -  
random 
 

32 Jaba'a  6060  5.5  1 A.T.  2 : 15  0  15  
P.D.  
 

33 Jadeida  3026  2.7  0  0 : 8  0  -  
random 
 

34 Jalbun  2233  2.0  0  0 : 6  0  -  
random 
 

35 Jalqamus  1212  1.1  0  0 : 3  0  -  
random 
 

36 Jarba  59  0.1  0  0 : 1  0  -  
random 
 

37 Jenin  24596  22.1  4 T  66 : 62 
100 
(7CM)  

18  
P.D.  
 

38 Jenin R.C.  11620  10.5  1 T  15 : 29 
13 
(10CM)  

free  
P.D.  
 

39 Kafr Dan  3179  2.9  1 A.T.  1 : 8  0  15  L.D.  



 

40 Kafr Qud  701  0.6  0  0 : 2  0  -  
random 
 

41 Kafr Ra'i  6420  5.8  1 A.T(*) 4* : 16 0  15  
P.D.(*)  
 

42 
Kh Arab El 
Huwitat  

60**  0.1  0  0 : 1  0  -  
random 
 

43 Kh. A'ba  351  0.3  0  0 : 1  0  -  
random 
 

44 Kh. Barta'a  2065  1.9  0  0 : 5  0  -  
random 
 

45 

Kh. Beit 
Abdala El 
Younis  

100**  0.1  0  0 : 1  0  -  
random 
 

46 
Kh. Daher El 
A'bed  

314  0.3  0  0 : 1  0  -  
random 
 

47 
Kh. El 
Mutilla  

189  0.2  0  0 : 1  0  -  
random 
 

48 
Kh. El 
Taybeh  

1402  1.3  0  0 : 4  0  -  
random 
 

49 
Kh. El 
Tenein  

47  0.1  0  0 : 1  0  -  
random 
 

50 
Kh. Nazlit 
Zaid  

483  0.4  0  0 : 1  0  -  
random 
 

51 
Kh. Ras El 
Turm  

40**  0.1  0  0 : 1  0  -  
random 
 

52 
Kh. Tura El 
Sharqiy  

70**  0.1  0  0 : 1  0  -  
random 
 

53 Kh. Um Dar  419  0.4  0  0 : 1  0  -  
random 
 

54 
Kh. Um El 
Rihan  

367  0.4  0  0 : 1  0  -  
random 
 

55 Kufeirat  1709  1.5  0  0 : 4  0  -  
random 
 

56 Kuffir  52  0.1  0  0 : 1  0  -  
random 
 

57 Maythalun  4767  4.3  1 A.T.  2 : 11  0  15  
P.D.  
 

58 Mirka  1178  1.1  1 A.T.  2 : 3  0  15  
L.D.  
 

59 Missilya  1580  1.4  0  0 : 4  0  -  
random 
 

60 Qabatiya  14740  13.3  2 A.T.  6 : 37  0  15  
P.D.  
 



61 Raba  2149  1.9  0  0 : 5  0  -  
random 
 

62 Rummana  2574  2.3  0  0 : 6  0  -  
random 
 

63 Sanur  3089  2.8  1 A.T.  2 : 8  0  15  
P.D.  
 

64 
Silat El 
Daher  

4202  3.8  1 T  2 : 11  15 (6CM) 6  
P.D.  
 

65 
Silat El 
Harithiya  

7343  6.6  1 A.T.  2 : 18  0  -  
P.D.  
 

66 Sir  716  0.6  0  0 : 2  0  -  
random 
 

67 Siris  2988  2.7  0  0 : 8  0  -  
random 
 

68 Ta'anak  902  0.8  0  0 : 2  0  -  
random 
 

69 Talfit  247  0.2  0  0 : 1  0  -  
random 
 

70 Tura  930  0.84  0  0 : 2  0  -  
random 
 

71 Um El Tut  671  0.6  0  0 : 2  0  -  
random 
 

72 Ya'bad  11601  10.4  1 A.T.  6 : 29  0  7  
L.D.  
 

73 Zbuba  1603  1.4  0  0 : 4  0  -  
random 
 

74 Zibdah  1573  1.4  0  0 : 4  0  -  
random 
 

A.T. Agricultural tractor  

T. Truck  

L.D. Local dump  

P.D. Public dump  

J.M.* Served by the Jenin Municipality  

(*) Fahma, Kafr Ra'i, and El Rama, Village Councils Union, use the same agricultural tractor and the 

same laborers to collect solid waste and use the same dump.  

(**) Data collected by ARIJ.  

The first number refers to the actual number of staff; the second boldface number refers to the 

recommended number  
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