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Abstract 

 

The aim of this study was to assess drinking water quality at public schools in Jenin 

directorate of education. A structured questionnaire was conducted and submitted to 

schools according to geographical area (east Jenin villages, west Jenin villages, and 

Jenin city), drinking water sources, location of school (rural & urban), and different 

grade levels of schools. 59 samples of drinking water were collected from schools 

faucets and tested for different physiochemical (pH, Free Residual Chlorine, 

Turbidity, EC, Total Hardness,) and microbiological (Total Coliforms and Fecal 

Coliforms) characteristics. The research results indicated that the drinking water 

sources of the schools of different grade levels include: municipal water only, 

purchased water tanks (unknown source of water), agricultural wells, direct from 

Mekorot Company, and rain water harvesting. 

 

With respect to physical and chemical analysis, all items conform to PSI and WHO 

Guidelines except the total hardness, 20% of schools exceeded the standards, and free 

residual chlorine were 70% of schools had value less than the minimum standard. 

Schools purchasing water tanks or use agricultural wells, rain water harvesting all 

have total coliform bacteria and fecal coliform bacteria in their water. 

 

Schools in rural area had higher percent of contamination than schools in urban area. 

And schools in villages in east Jenin had the highest rate of microbe detection (TC: 

52.9%), (FC: 41.2%). 

 

Results showed a significant relationship between the long interruption in municipal 

water supply and water contamination, while there was no relation between the 

absence of free residual chlorine in drinking water and the presence of contamination. 

In all schools tanks for drinking water are separated from water tanks for other 

purposes, all the tanks at the roof of the school and made from plastic only. All 

schools make sure periodically that water tanks are closed. All school principals had 

no idea about how close the cesspits were from school water network or well (if there 

is). 

 

 



VI VI  

 

ϣЊыϷЮϜ 

 

бууЧϦ  ϣуКнж ЀϼϜϹв сТ ϞϽЇЮϜ иϝув ϣуϠϽϧЮϜ ϣтϽтϹвеузϮ буЯЛϧЮϜм ,еуГЃЯТ 

 

 иϻк РϹкϣЂϜϼϹЮϜ уКнж бууЧϦ нкϣ тϽтϹв ЀϼϜϹв сТ ϞϽЇЮϜ иϝувϣ уϠϽϧЮϜϣ ЧГзв буЯЛϧЮϜмϣ еузϮ   дϝуϡϧҶЂϜ ̭ϜϽҶϮϖ бϦ .

     вм еуҶзϮ ϞϽҶО оϽҶЦм еуҶзϮ ФϽҶІ оϽЦ) ϣуТϜϽПϯЮϜ ϣЧГзгЮϜ ϟЃϲ ЀϼϜϹгЯЮ йгтϹЧϦм бЗзв    ϼϸϝҶЋвм (еуҶзϮ ϣҶзтϹ

  ЀϼϜϹҶҶҶҶҶҶҶҶгЮϜ еҶҶҶҶҶҶҶҶв ϣҶҶҶҶҶҶҶҶУЯϧϷв ϤϝтнϧҶҶҶҶҶҶҶҶЃвм (ϣтϽҶҶҶҶҶҶҶҶЏϳЮϜм ϣҶҶҶҶҶҶҶҶуУтϽЮϜ) ϣҶҶҶҶҶҶҶҶЂϼϹгЮϜ ЙҶҶҶҶҶҶҶҶЦнвм ϞϽҶҶҶҶҶҶҶҶЇЮϜ иϝҶҶҶҶҶҶҶҶув . 

   ЙҶгϮ бҶϦ59         ϥҶЯгКм ЀϼϜϹҶгЮϜ ϤϝҶуУзϲ еҶв ϞϽҶЇЮϜ иϝҶув еҶв ϣҶзуК  ϝҶлуЯК  ϤϝҶЊнϳТ  ϣҶУЯϧϷв   ϣҶуϚϝугуЪ м ϣҶуϚϝтϿуТ  
     ϣϡҶЃж ̪ϽҶϳЮϜ сҶЧϡϧгЮϜ ϼнҶЯЫЮϜ ̪ ϣҶЎнгϳЮϜ ϣϮϼϸ) ϣУЯϧϷв   ЭуҶЊнϧЮϜ ̪ ϢϼнҶЫЛЮϜ лЫЮϜ  ̪сϚϝҶϠϽ  ̭ ϝҶгЮϜ ϽҶЃК  ϤϝУҶЋЮϜм (

 ϣуϮнЮнуϠмϽЫугЮϜ )ϤϝужнЮнЧЮϜ ϣуЯЫЮϜ ϣтϾϜϽϡЮϜм(       ϩҶϳϡЮϜ ϭϚϝҶϧж ϤϼϝҶІϒ .(ϣҶтϾϜϽϡЮϜ ϤϝуҶЋЛЮϜм ϤϝужнЮнЧЮϜ Ингϯв)

м ̪ БЧТ ϣтϹЯϡЮϜ иϝугЮϜ :ЭгЇϦ ϣУЯϧϷв ϤϝтнϧЃв ев ЀϼϜϹгЯЮ ϞϽЇЮϜ иϝув ϼϸϝЋв дϒ пЮϖ  иϝугЮϜ ϭтϼϝлЊ  ϢϜϽϧҶЇгЮϜ

ϝугЯЮ РмϽЛгЮϜ ϽуО ϼϹЋгЮϜ)ϣЪϽІ ев ϢϽІϝϡв ̪ ϣуКϜϼϿЮϜ ϼϝϠфϜ ̪ (и Mekorot ϼϝГвцϜ иϝув ϸϝЋϲм ̪. 

 

 ϭϚϝҶϧж  ϤϜϼϝҶϡϧ϶ъϜ  ϣҶ у̵ϚϝтϿуУЮϜ  ҶуϚϝугуЫЮϜм ϥҶжϝЪ ϣ  егҶЎ  ϸмϹҶϳЮϜ  ϰнгҶЃгЮϜ  ϝҶлϠ  еҶв  ЭҶϡЦ  ϣҶгЗзв  ϣϳҶЋЮϜ  ϣҶугЮϝЛЮϜ 

ϣЃЂϕгЮϜм ϣузуГЃЯУЮϜ    ̭ϝзϫϧҶЂϝϠ  ̭ ϝҶгЮϜ ϽҶЃК   ϤϾмϝҶϯϦ ϩҶуϲ ̪20 ́     ̪ ϽутϝҶЛгЮϜ ЀϼϜϹҶгЮϜ еҶв70 ́   ҶгЮϜ еҶв ЀϼϜϹ

ϥжϝЪ  ϣгуЦ сЧϡϧгЮϜ ϼнЯЫЮϜϽϳЮϜ .рϼϝуЛгЮϜ пжϸцϜ ϹϳЮϜ ев ЭЦϒ ϝлЮ 

рϽϧЇϦ сϧЮϜ ЀϼϜϹгЮϜ  иϝҶугЮϜ ϭтϼϝлЊ           пҶЯК рнҶϧϳϦ ϝҶлЛугϮ ϼϝҶГвцϜ иϝҶув ϸϝҶЋϲм ̪ ϣҶуКϜϼϿЮϜ ϼϝҶϠфϜ аϹϷϧҶЃϦ мϒ

ϝтϽуϧЫϠ днЮнЧЮϜ ϣуЯЫЮϜ .ϝлкϝув сТ ϣтϾϜϽϡЮϜ днЮнЧЮϜ ϝтϽуϧЫϠм 

 ϣϡЃж сТ ϨнЯϧЮϜϝзгЮϜ сТ ЀϼϜϹгЮϜ  ЀϼϜϹҶгЮϜ ϥЯϯЂ ϝгЪ .ϣтϽЏϳЮϜ ХВϝзгЮϜ сТ ЀϼϜϹгЮϜ сТ ев пЯКϒ ϣуУтϽЮϜ ХВ

 ϤϝϠмϽЫугЮϜ еК СЇЫЯЮ ЬϹЛв пЯКϒ еузϮ ФϽІ оϽЦ сТTC: 52.9́) 41.2́:( FC. 

 

ϭϚϝϧж ϤϽлЖϒм ъϜдϝуϡϧЂ ЭтнГЮϜ ИϝГЧжъϜ еуϠ ϣуϚϝЋϲϖ ϣЮъϸ ϤϜϺ ϣЦыК ϸнϮм  ϨнЯϦм ϣтϹЯϡЮϜ иϝугЮϜ ϤϜϸϜϹвϖ сТ

еуϲ сТ ̪ иϝугЮϜ       .ϨнҶЯϦ ϸнҶϮмм ϞϽҶЇЮϜ иϝҶув сҶТ сЧϡϧгЮϜ ϽϳЮϜ ϼнЯЫЮϜ ϸнϮм аϹК еуϠ ϣЦыК ϹϮнϦ ъ ϝҶгЪ   ϤϽҶлЖϒ

ϭϚϝϧж ъϜ дϝуϡϧҶЂ          ϞϽҶЇЮϜ иϝҶув ϤϝҶжϜϿ϶ ЭҶЋТ бϧҶт ЀϼϜϹҶгЮϜ ЙҶугϮ сҶТ еҶК   иϝҶугЮϜ ϤϝҶжϜϿ϶  ҶЋЋϷгЮϜϣ   ЌϜϽҶОц

     ЀϼϜϹҶгЮϜ ЙҶугϮ .БҶЧТ ЩуϧҶЂыϡЮϜ ев ϣКнзЋвм ϣЂϼϹгЮϜ ϱГЂ пЯК ϤϝжϜϿϷЮϜ ЙугϮ ̪ оϽ϶ϒϦ  ϹҶЪϓϧ   дϒ еҶв ϝ̯Ҷтϼмϸ

.ϣЧЯПв иϝугЮϜ ϤϝжϜϿ϶ 

 ϞϽЦ оϹв еК ϢϽЫТ рϒ ЀϼϜϹгЮϜ рϽтϹв ЙугϮ оϹЮ еЫт бЮϽУϳЮϜ мϒ ϣуЂϼϹгЮϜ иϝугЮϜ ϣЫϡІ ев ϣуЊϝЋϧвъϜ ϼϝϠъϜ

ϸнϮнгЮϜϢ ЂϼϹгЮϜ сТϣ .(ϤϹϮм дϖ) 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



VII  VII  

Table of Content  

 

AcknowledgementééééééééééééééééééééééééééIII 

Dedication éééééééééééééééééééééééééééé...IV 

Abstractéééééééééééééééééééééééééééééé.V 

ϣЊыϷЮϜéééééééééééééééééééééééééééééé..VI 

Table of Contentééééééééééééééééééééééééé.éVII 

List of Figures éééééééééééééééééééééééééé.é.X 

List of Tables ééééééééééééééééééééééééééé.XII  

AbbreviationséééééééééééééééééééééééééééXIII  

Chapter One: Introductionéééééééééééééééééééééé..1 

1.1 Introduction ........................................................................................................... 1 

1.1.1 Problem Statement .......................................................................................... 4 

1.1.2 Main Objective................................................................................................ 4 

1.1.3 Specific Objectives ........................................................................................... 4 

    1.1.4 Thesis Outlineééééééééééééééééééééééééé. 

1.2 Description of the Study Area .............................................................................. 5 

1.2.1 Geographical Location .................................................................................... 5 

1.2.2 Climateé.. ...................................................................................................... 7 

1.2.3 Precipitation & Humidity ................................................................................ 7 

1.2.4 Evaporation ..................................................................................................... 7 

1.2.5 Temperature .................................................................................................... 7 

1.2.6 Sunshine Duration ........................................................................................... 7 

1.3 General Informations about Jenin Directorate of Educationé. ........................... 8 

Chapter Two: Literature Review éééééééééééééééééééé...9 

2.1 Water Status in Palestine ....................................................................................... 10 

2.1.1 Water Resources in Palestine .......................................................................... 10 

2.1.1.1 Water Resources in Jenin ......................................................................... 14 

2.1.2 Water Supply and Demand ............................................................................. 17 

2.1.3 Water Distribution Networks .......................................................................... 19 

2.1.3.1 Main Water Problems in Jenin Governorate ............................................ 21 

2.1.4 Waste Water Disposal in Jenin Governorate .................................................. 22 

2.1.4.1 Waste Water Disposal at Educational institutions in Jenin Governorate 22 

2.2 Water Quality ......................................................................................................... 22 



VIII  VIII  

2.2.1 Water Pollution ............................................................................................... 23 

2.2.2 Tap Water Quality........................................................................................... 23 

2.2.3 Vended Water Quality .................................................................................... 23 

2.3 Healthy School Environment ................................................................................. 24 

2.3.1 Impact of healthy school environment on Children Health and Academic 

Performanceéé ..................................................................................................... 24 

2.3.3 Importance of Water Safety at Schools .......................................................... 25 

2.3.4 Health Hazardous Associated with Drinking Contaminated Water ............... 26 

2.4 Water Status at Schools in Palestine ...................................................................... 28 

2.5 Studies on Drinking Water Quality in Schools and Educational Institutions ........ 29 

2.6 Studies on Drinking Water Quality in Palestine: ................................................... 32 

2.6.1 Studies on Drinking Water Quality in Purchased Water Tanks ..................... 33 

2.7 Relation between Drinking Water Quality and Human Health ............................. 33 

2.8 Water Quality Parameters ...................................................................................... 35 

2.8.1 Physical Parameters ........................................................................................ 35 

2.8.1.1 Temperature ............................................................................................. 35 

2.8.1.2 Color ........................................................................................................ 36 

2.8.1.3 Taste and Odor ......................................................................................... 36 

2.8.1.4 Turbidity .................................................................................................. 36 

2.8.2 Chemical Parameters ...................................................................................... 37 

2.8.2.1 pH ............................................................................................................. 37 

2.8.2.2. Hardness .................................................................................................. 37 

2.8.2.3 Total Dissolved Solids (TDS) .................................................................. 37 

2.8.3 Microbiological aspects .................................................................................. 38 

2.8.3.1 Total Coliform Bacteria ........................................................................... 38 

2.8.3.2 Fecal Coliform ......................................................................................... 39 

Chapter Three: Methodologyééééééééééééééééééééé...35 

3.1 Data Collection and Questionnaire ........................................................................ 40 

3.2 Field Visits and Drinking Water Sample Collection.. ........................................ 41 

3.3 Laboratory Analysis ............................................................................................... 41 

3.3.1 Membrane Filtration Technique ..................................................................... 42 

3.3.1.1 Total Coliform Test.................................................................................. 42 

3.3.1.2 Fecal Coliform Test ................................................................................. 43 

3.3.2 Titration Principle ........................................................................................... 44 



IX  IX  

3.4 Date Analysis Techniques .................................................................................. 44 

Chapter Four: Results and Disscussion ééééééééééééééééé...40 

4.1 General Information of the Investigated Schools .................................................. 45 

4.2 School's Drinking Water Source ............................................................................ 45 

4.3 School's Drinking Water Quality Analysis ............................................................ 50 

4.3.1 pH Valueé ..................................................................................................... 51 

4.3.2 Turbidity.. ..................................................................................................... 52 

4.3.3 Electrical conductivity .................................................................................. 53 

4.3.4 Total hardness ............................................................................................... 53 

4.3.5 Free available residual chlorine .................................................................... 54 

4.3.6 Microbial Detection ...................................................................................... 54 

4.3.6.1 Microbial Detection with respect to Drinking Water Source .................. 55 

4.3.6.2 Microbial Detection with respect to School Grade level ......................... 56 

4.3.6.3 Microbial Detection with respect to School Location ............................. 56 

4.3.6.4 Microbial Detection with respect to the Geographical area affiliated with 

the School............................................................................................................. 57 

4.3.7 Drinking water source with respect to Geographical area affiliated with the 

school ééééééééééééééééééééééééééééé...58 

4.3.8 Risk Factors and Degree of Contamination .................................................... 60 

Chapter Five: Conclusions and Recommendationséé...éééééééééé...57 

5.1 Conclusions and Recommendationsé .................................................................. 62 

Referenceséééééééééééééééééééééééééééé..61 

Appendiceséééééééééééééééééééééééééééé...68 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



X X 

List  of Figures 

 

Figure 1: Jenin District in the West Bank (source: In Wikipedia. Retrieved October, 

28, 2018, from: https://en.wikipedia.org/wiki/Jenin) ..................................................... 6 

Figure 2: Governorate of Jenin (source: In Wikipedia. Retrieved October, 28, 2018, 

from: https://en.wikipedia.org/wiki/Jenin) ..................................................................... 6 

Figure 3: Jenin directorate of education (Source: MoEHE, Palestine, 2016) ................ 9 

Figure 4: Average water supply per capita in the West Bank (source: PWA, 2005) .. 12 

Figure 5: Main aquifer system in the West Bank (source: PWA, 2005) ..................... 13 

Figure 6: Water resources in Jenin governorate (source: PWA, 2005) ....................... 15 

Figure 7: Ground water wells in Jenin governorate (source: PWA, 2005) ................. 17 

Figure 8: Ground water wells location and water uses (source: PWA, 2005) ............. 17 

Figure 9: Quantity of water supplied, consumed per capita in the west bank (ARIJ, 

2013) ............................................................................................................................ 18 

Figure 10: Water Supply at Jenin governorate (source: PWA, 2005) ......................... 19 

Figure 11: Connectivity to water network in West Bank (ARIJ, 2013) ...................... 20 

Figure 12: Percentages of Diarrhea between children under five years in 2006 and in 

2010 (Source: PCBS, 2011. Palestinian Family Survey 2010, Main Report. Ramallah, 

Palestine) ...................................................................................................................... 28 

Figure 13: Proportion of public schools by level of E-coli detected by governorate, 

Lebanon (2016) (source: WASH: global baseline report 2018. New York: (UNICEF) 

and WHO, 2018. License: CC BY-NC-SA 3.0 IGO). ................................................. 30 

Figure 14: Total coliform bacteria on M-endo media plate ......................................... 43 

Figure 15: Fecal coliform bacteria on M-FC media .................................................... 44 

Figure 16: Drinking water sources at public schools at Jenin Directorate of Education

 ..................................................................................................................................... 46 

Figure 17: Drinking water sources at primary schools at Jenin Directorate of 

Education ..................................................................................................................... 46 

Figure 18: Drinking water sources at secondary schools at Jenin Directorate of 

Education ..................................................................................................................... 47 

Figure 19: Drinking water sources at schools at urban area in Jenin Directorate of 

Education ..................................................................................................................... 48 

Figure 20: Drinking water sources at schools at rural area in Jenin Directorate of 

Education ..................................................................................................................... 49 



XI XI  

Figure 21: Proportion of public schools by level of E-coli detected according to 

geographical area ......................................................................................................... 58 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



XII  XII  

List of Tables 

 

Table 1: General information about Schoools at Jenin Directorate of Education ......... 8 

Table 2: Children needs of water according to the standards ...................................... 24 

Table 3: School drinking water quality tests and methods .......................................... 42 

Table 4: School drinking water source  at schools at Jenin Directorate of Education . 48 

Table 5: Drinking water physiochemical and microbiological properties and its 

relation PSI guideline and WHO guideline at Schools at Jenin directorate of education

...................................................................................................................................... 50 

Table 6: School drinking water physical and chemical properties with respect to 

school location ............................................................................................................. 51 

Table 7: School drinking water physical and chemical properties with respect to 

school grade levels ....................................................................................................... 52 

Table 8: School drinking water microbe detection content with respect to drinking 

water source ................................................................................................................. 55 

Table 9: School drinking water microbe detection content with respect to school grade 

level .............................................................................................................................. 56 

Table 10: School drinking water microbe detection content with respect to school 

location ......................................................................................................................... 56 

Table 11: School drinking water microbe detection content with respect to 

geographical area affiliated with the school ................................................................ 58 

Table 12: Drinking water source with respect to Geographical area affiliated with the 

school. .......................................................................................................................... 59 

Table 13: Risk Factors of microbial contamination in drinking water by the presence 

of TC and FC ............................................................................................................... 60 

 

 

 

 

 

 

 

 

 

 

 

 



XIII  XIII  

Abbreviations  

 

 

Acronyms  Term 

°C  Celsius  

FC Fecal Coliforms 

MoEHE Ministry of Education and Higher Education 

MoH Ministry of Health 

PSI Palestinian Standards Institution 

RWH Rain Water Harvesting 

SPSS Statistical Package for the Social Sciences 

TC Total Coliforms 

WASH Water, Sanitation and Hygiene  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



1 1 

Chapter One - Introduction  

 

1.1 Introduction  

 

Access to safe, clean and secure drinking water is an essential prerequisite for 

communities to prosper. Sadly, this is far from reality for many of the poorest 

communities in the world who don't have access to clean drinking water supplies 

(Brookers, 2017). 

 

The statistics around the world are shocking and highlight the need for improved 

access to clean water: According to WHO, currently 1.2 billion people do not have 

access to safe drinking water, and 80% of diseases and 30% of deaths around the 

world are caused by contaminated water (Hênio, 2011). A study conducted by the UN 

showed that at least 1.8 billion children under five years old have died till now as a 

result of poor water quality (Giraldi, 2010). 

 

The Palestinian communities in the West Bank suffer from a severe shortage in basic 

services. Many societies are not connected to electricity, water or sewage networks. 

The Palestinian children are also living insecure conditions. Lack of adequate and 

clean drinking water in school in West Bank prevents children from enjoying their 

educational process as children are more susceptible to diseases (MoEHE, 2016). 

 

Having safe water maintains healthy populations capable of investing its time in 

productive pursuits such as attendance at school for children. Healthy school 

environment which provides access to clean drinking water is an important issue that 

encourages children to attend school. Contamination of drinking water at schools is a 

dangerous issue that represents a significant health risk and exposes children to water 

born related diseases such as diarrhea and other infectious diseases (MoEHE, 2016).  

 

Drinking water quality affects the children's health and it is an indicator whether the 

supervision on drinking water is appropriate or not (Chung, 2008). Schools offer daily 

drinking water to their students, which is either stored in concrete tanks in the ground 

then pumped to the tanks on the roof of the school or directly from the roof tanks or 

they are connected directly to the water network. If the sources of drinking water are 

contaminated or not treated with appropriate methods, the quality of drinking water in 
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the schools will be a big problem (Chung, 2008). Schools are considered as a high-

risk environment due to complex water system and the high sensitivity of their 

occupants. So access to clean and safe drinking water at school is an important issue 

since children spend most of their day there (Chung, 2008). 

 

Education is an influential factor in the development of individuals and societies. It's 

not only a way to build a strong human being who is aware of his rights and duties to 

build the nation it is also help him to be connected with the world. And from this 

perspective the United Nations Millennium Development Goal 2.A  was set to 

ñensure that, by 2015, children everywhere, boys and girls alike, will be able to 

complete a full course of primary schoolingò (UN, 2011). 

 

This goal has broadened the view of the quality of the school environment and the 

factors that encourage the child to attend school and stay in it a long enough period of 

time. 

 

Healthy school environment which provide a sufficient amount of clean drinking 

water that satisfies their daily needs of water is a major issue for the achievement of 

this goal. However, monthly, quarterly and annual reports showed that there is a 

severe shortage of fresh water or the contamination of water resources in 

governmental schools in the West Bank (MoEHE, 2016). 

 

Many schools face water shortages as a result of limited water resources, poor 

financial resources for the schools and rural communities. Many schools are not 

connected to water network especially in rural areas and they depend on purchasing 

water tanks which include water of unknown source or even tested water, and the 

poor quality of pipe distribution networks which will lead to the increase in infectious 

diseases between school students (MoEHE, 2016). 

 

According to a survey done by UNICEF in 2012, 87% of schools in the West Bank 

are connected to the public water network as the main source of drinking water, and 

around 10% of schools mainly exist in rural areas have unsafe drinking water sources 

such as water tankers and using rainwater harvesting wells (UNICEF, 2012). 
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It is usually considered that municipal water network is a safe and clean source of 

water. However, the quality of water for consumers may not be suitable for drinking 

(UNICEF, 2012). 

 

Jenin Governorate lies over the North-Eastern aquifer. However, it suffers from 

severe shortage in water resources. Of the 80 localities in Jenin, only 69 of them have 

water distribution network. So not all governmental schools in Jenin governorate are 

connected to the public water network. And many schools got their drinking water 

from different non-safe resources such as the private vendors. 

 

The minimum daily amount of water that should be available for human consumption 

is 100 L a day according to the World Health Organization (WHO, 2003). However, 

because of the water scarcity and the political situation in Palestine that prevents 

Palestinian from their water rights; average consumption in the West Bank is 66 L per 

capita, which is two-thirds the minimum amount according to WHO. Even in Jenin 

city and the surrounding villages have a water network, people there suffer from 

interruption in water supply over the year. In 32 localities in Jenin water is provided 

only several hours a day. In remote areas, water supply is cut off for days or weeks 

(Abusafa et al., 2012). Added to that, 33 localities have old water networks where the 

probability of water leakage is high (PCBS, 2016). 

 

Additionally, according to a survey done by UNICEF in 2012 around 73.6% of 

schools in the West Bank their water was tested for chemical, physical and biological 

parameters. However, those tests were done by the Ministry of Health randomly 

without taking into account the multiplicity of water resources at the region and so at 

schools. For example, in Jenin area west villages have water resources different from 

the water resources in east villages and even in Jenin city. Added to that many 

villages in east Jenin are still not connected to water network which forces the 

community their to search for other water resources such as agricultural wells, rain 

water harvesting and purchasing unknown sources water tanks. Schools that depend 

on purchasing water tanks of unknown origin should have special attention. Add to 

that private vendors from which many schools got their drinking water are unsafe 

sources of water since they are not monitoring the quality of water they provide 
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through water tank trucks and that may lead to the probability of water pollution in 

school (UNICEF, 2012). 

 

1.1.1 Problem Statement 

 

In Jenin governorate not all governmental schools are connected to the public water 

network, some schools receive their water by purchasing water-tank trucks and some 

of them use their own wells (rainwater harvesting), added to that poor financial 

resources for the schools specially in rural communities. Since the water comes from 

various sources in schools there should be regular water quality testing and 

monitoring in schools to identify the source of contamination (if there is) and to see if 

it meets the WHO standards on water quality. 

 

According to the Palestine Standards Institution, PSI, drinking water should be tested 

continuously to ensure that it is free from pathogens and the concentration of specific 

compounds such as free residual chlorine is within the allowable limits by the 

guidelines (Al -Khatib, 2003). However, only 73.6% of schools in West Bank their 

water were tested for chemical, physical and biological parameters. Those tests were 

done by the Ministry of Health. Add to that private vendors from which many schools 

got their drinking water from are not safe since the quality of water may not be 

monitored and that may lead to the probability of water pollution in school (UNICEF, 

2012).  

 

1.1.2 Main Objective 

The main objective is to assess the chemical, physical and microbial quality of 

drinking water from the various sources in schools that is consumed by the students in 

Jenin directorate of education.  

 

1.1.3 Specific Objectives 

- Evaluate the chemical, physical and microbial quality of water consumed by 

students at school. 

- To investigation and analyze the results based on several factors such as the water 

source, grade levels at school, if school in rural urban area, and geographical area 

affiliated with the school (east villages, west villages, and Jenin city). 
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- To understand more the current drinking water conditions in schools of different 

grade levels in Jenin governorate. 

- To evaluate school conditions and the surrounding environment that may affect the 

quality of water for end users.  

 

1.1.4 Thesis Outline  

This thesis consists of five chapters: Chapter one presents an introduction to the 

research, its questions and objectives, and describes the study area, chapter two 

reviews available literature on drinking water quality at educational institutions, 

chapter three shows the methodology, chapter four presents the results and 

discussions, and chapter five summarizes the conclusions and gives 

recommendations. 

 

1.2 Study Area Description 

1.2.1 Geographical Location 

Jenin is one of the three Palestinian cities (Nablus, Tulkarm) that figure the "triangle" 

of the north-central region Palestine as shown in Figure 1. It is overlooking the Jordan 

valley from the east and Marj Ibn Amer from the north. It's bordered by Nablus from 

the south and by Tulkarm from the south west, it's location between 90-750m above 

sea level (ARIJ, 2010). 

 

Jenin's Governorate is about 10.25% of the West Bank area. And the largest 

agricultural land in Palestine is in Jenin, around 19.4% of the planted land in Palestine 

(PCBS, 2011). It also has many large plains which rely on planting such as Marj bin 

Amer and Sanur Plain (ARIJ, 2010). Jenin governorate has a population of 325,271, 

about 43.4% of them are under the age of 15 (PCBS, 2017). A map of Jenin 

Governorate in Figure 2.  
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Figure 1: Jenin District in the West Bank (source: In Wikipedia. Retrieved October, 

28, 2018, from: https://en.wikipedia.org/wiki/Jenin) 
 

 
Figure 2: Governorate of Jenin (source: In Wikipedia. Retrieved October, 28, 2018, 

from: https://en.wikipedia.org/wiki/Jenin) 

 

 

 

 

 

https://en.wikipedia.org/wiki/Jenin
https://en.wikipedia.org/wiki/Jenin
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1.2.2 Climate  

Jenin district lies within the Mediterranean climatic zone. The summer season is very 

dry and hot and the winter season is moderately cold (ARIJ, 2010).  

  

1.2.3 Precipitation and Humidity  

The rainfall in Jenin area begins in the mid of October and extends to May, Where 

rain falls frequently between November and March. The snowfall is uncommon in 

Jenin. The annual amount of rainfall in Jenin district is 438.8mm according to records 

of PCBS in 2016. The number of rainy days in Jenin district is 52 days according the 

Palestinian Central Bureau of Statistics (PCBS, 2016). The relative humidity affects 

people especially in very dry weather where the humidity is very low. The humidity 

in Jenin district reaches 64% according to the Palestinian Central Bureau of Statistics 

(PCBS, 2016). 

 

1.2.4 Evaporation 

As a result of high temperature in the summer the evaporation is also high and reaches 

2,119.9 mm in Jenin district according to the Palestinian Central Bureau of Statistics 

(PCBS, 2016). While low evaporation rate in winter as a result of less solar radiation 

and especially in December. 

 

1.2.5 Temperature  

The temperature in Jenin district is relatively high in the summer (during June to 

August), the general average temperature in Jenin district is 21.5 ºC according to the 

Palestinian Central Bureau of Statistics (PCBS, 2016). 

 

1.2.6 Sunshine Duration 

Jenin district has a sunny climate; the solar radiation varies from place to place 

depending on geological location. In June and July the longest hours of sunshine is 

noticed and during December to February the shortest hours of sunshine. In the 

summer, solar radiation is very strong due to totally clear skies. In the winter, less 

solar radiation because of clouds that cover the sky. The rate of solar radiation hours 

in Jenin district is 8.7 hours in the day according to the Palestinian Central Bureau of 

Statistics (PCBS, 2016). 
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1.3 General Information about Jenin Directorate of Education 

Jenin Directorate of Education covers 149 public schools which have 40,673 students 

distributed between the 1st grade and 12th grade. These schools are distributed in Jenin 

city and in surrounding eastern and south eastern villages of Jenin Governorate 

(PCBS, 2017). 

 

This study covered Jenin city and the western and eastern area surrounding the city in 

which the schools are run by Jenin education directorate as shown in Figure 3. Table 1 

shows general information about schools at Jenin Directorate of Education.  

 

The schools in the research are distributed and classified as follows: 

- level of school (primary & secondary) 

- community type (urban & rural) 

- geographical classification (Eastern villages of Jenin, western villages of Jenin, & 

Jenin city)  

 

 

 

Table 1: General information about Schools at Jenin Directorate of Education (PCBS, 

2016)  

Authorities 

Government Private UNRWA All Authorities 

Basic Sec. Total Basic Sec. Total Basic Sec. Total Basic Sec. Total 

Number of 

Schools 
84 65 149 12 2 14 6 - 6 102 67 169 

Number of 

Students 
40673 2276 2566 45515 
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Figure 3: Jenin directorate of education (Source: MoEHE, Palestine, 2016) 
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Chapter Two - Literature Review 

 

2.1 Water Status in Palestine 

Water scarcity in Palestine is big problem that will continue as result of Israeli 

occupation that refuses to give the Palestinians their rights in water and limit their 

access to water resources. And with population growth, agricultural, industrial and 

commercial growth the demand on clean water will continuously increase. Several 

physical, political and socio-economic issues deny the Palestinians from having clean 

and safe water supply. These include varying and unpredictable rainfall, the 

continuous reduction in water table and the high levels of salinity, the pollution as a 

result of chemical, solid waste and waste water run off and filtration into ground 

water (ARIJ, 2009).  

 

The general environmental situation in Palestine is bad; where the apparent 

deficiencies in the sewage system especially in the rural areas where they depend on 

cesspits for drainage of household waste. Additionally, solid waste disposal usually 

on the ground near residential areas, where they are usually exposed to air, humidity, 

heat and other weather factors, which have the most suitable conditions for organic 

degradation, which will infiltrate with water through the soil leading to ground water 

contamination (ARIJ, 2009). 

 

2.1.1 Water Resources in Palestine  

 

Ground water is the main source of water for the Palestinians which is in the form of 

ground wells and springs besides the Jordan River and rain water harvesting in winter 

season. However, due to political situation in Palestine, Palestinians are not allowed 

to benefit from their own water resources such as the Jordan River which is 

considered one of their own water rights. Added to that, currently less than 20% of the 

Palestinian water output from the West Bank's aquifer systems is available for them. 

This has limited the amount of water available for the Palestinians in the West Bank 

and prevent them to get access to their own water resources.  

 

The minimum daily amount of water required for daily use according to the world 

health organization WHO is 100L/capita/day. However, because of the severe 
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shortage in water in Palestine the average consumption of water in Palestine is 

66L/capita/day (Abusafa et al., 2012). Palestinian communities suffer from a severe 

shortage in water and that will continue in the future as a result of population growth, 

urbanization, industrial and commercial development. Figure 4 shows the average 

water supply per capita in the West Bank 

 

There are three main aquifers in the West Bank through which ground water flow as 

showed below in Figure 5. 

 

1.The western aquifer 

It is the largest basin and the most important one among the West Bank Aquifer 

basins. It has a sustainable yield estimated at 362-400 MCM per year. However, this 

basin is heavily exploited by the Israelis compared to the Palestinians through wells.. 

The main aquifer system in this basin is the upper and lower Cenomanian aquifers. 

 

2.The north-eastern aquifer 

Most of the recharge areas of this basin are located within the West Bank boundaries 

and it has an annual sustainable yield of 100-145 MCM. The aquifer system in this 

basin includes the shallow Eocene Aquifer, Upper and Lower Cenomanian Aquifers. 

 

3.The eastern aquifer 

The basin is divided into three main sub-aquifers, namely the Mountainous Heights, 

North-eastern Tip and Jordan Valley. The annual sustainable yield of this basin is 

estimated at 145-185 MCM.  
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Figure 4: Average water supply per capita in the West Bank (source: PWA, 2005) 
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Figure 5: Main aquifer system in the West Bank (source: PWA, 2005) 
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2.1.1.1 Water Resources in Jenin 

Although Jenin area lies over the North-Eastern aquifer it suffers from severe shortage 

in water resources. Jenin has different water resources (shown in Figure 6): 

 

- Ground Water Wells  

In Jenin there are 63 wells used for drinking, domestic purposes and irrigation; 58 

wells of them are use for irrigation purposes and owned by the private sector. The five 

remaining wells are owned by either local municipality such as (Jenin, Yabad), or by 

Mekorot Water Company (Arrabe, Qabatye and Sanur wells) and used for household 

purposes (ARIJ, 2010). Figure 7 and 8 show ground water wells location and uses in 

Jenin Governorate. 

 

Additionally, the people in Jenin dug illegal wells without any license since Israel 

refuse to give them the permission for drilling wells and that leads to hard to count the 

exact number of wells in Jenin. 

 

- Mekorot Water Company 

According to the Palestinian Central Bureau of Statistics (2015) around 23 localities 

in Jenin Governorate got their water from Mekorot Water Company through the 

western aquifer of the West Bank. Mekorot Company commits to provide Palestinian 

in Jenin with 1.4 MCM/Yr for drinking and daily uses, they started to drill a new deep 

well to meet the above amount of water that should be provided to people in Jenin. 

The well was 4km north west Jenin city and the depth of the well was 933m and the 

level of water raised to 150-200m under the ground surface. However, Israel claimed 

that this well would not provide enough amount of water to cover the expenses. There 

was confirmed information that the well produces 18CM/hr and this could help to 

solve water shortage in Jenin. 

 

Negotiations are still ongoing to explain the reasons behind the project failure and if 

there are any possible improvements on the well or searching for other alternatives to 

supply the people in Jenin with further amounts of water that cover there needs. 
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- Springs 

42 springs exist in Jenin, but most of them are unuseful as a result of infiltration, and 

they are seasonal and affected by drought. They are mostly used for domestic 

purposes and little bit for irrigation. According to the Palestinian Central Bureau of 

Statistics the annual flow of water from springs in Jenin governorate is around 0.5M 

m3 of water, and around 50 localities in Jenin governorate use spring water (PCBS, 

2016, PCBs, 2015). 

 

 

Figure 6: Water resources in Jenin governorate (source: PWA, 2005) 

 

 

 

- Rain Water Harvesting 

People in Jenin also depends on extra source of water which is rain water harvesting. 

Most People in Jenin dig their own wells so that in rainy seasons they can collect the 

water from their roofs and use it for different purposes (ARIJ, 2010). According to 

Palestinian Central Bureau of Statistics there are 50 localities in Jenin governorate 

depends on rain water harvesting to cover their needs of water (PCBS, 2015).  

 

Rainy season in Jenin begins usually in mid-October and lasts until April. Around 

3.2% of the rainfall falls in October annually, while approximately 80% of the annual 

rainfall falls in November to February. The rain fall usually starts to decline in March 

to 12% of the annual rain while it's almost rare in June to September (ARIJ, 2010). 
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- Purchasing Water Tanks 

In Jenin Governorate 46 localities need to purchase water tanks of unknown origin of 

water according to Palestinian Central Bureau of Statistics (PCBS, 2015). Purchased 

water is widespread in various regions around the world for many reasons such as 

severe water shortages, poor financial resources that limits infrastructure projects 

development. The quality of purchased water can vary significantly, and purchased 

water has been related to the occurrence of diarrhea diseases (Hutin et al., 2003). 

Purchased water is usually transferred and delivered through tanker trucks. There 

should be addition of chlorine to the water when large volume are transported so that 

free residual chlorine concentration at point of delivery not less than 0.5mg/l. added to 

that the tankers must be used only for water and if that is not possible there should 

cleaning process before water transport (WHO, 2004). 
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Figure 7: Ground water wells in Jenin governorate (source: PWA, 2005) 

 

  

 
Figure 8: Ground water wells location and water uses (source: PWA, 2005) 

 

 

2.1.2 Water Supply and Demand 

 

Palestinians are familiarized to occasional droughts, water shortage, and water 

Obstruction; as reaching the needed amount of drinking water is a huge challenge 

under the on-going circumstances. A total amount of 139.6 MCM of water was 
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supplied to the Palestinian in 2011; 88.3MCM for domestic uses and 51.3MCM for 

agricultural use. Figure 9 shows quantity of water supplied, consumed per capita in 

the west bank. 

 

 

Figure 9: Quantity of water supplied, consumed per capita in the west bank (ARIJ, 

2013) 

 

For Jenin governorate a total volume of 6.8 million cubic meters (MCM) of water was 

supplied. 5.7 MCM was for domestic use. However, the total amount of water 

consumed was 3.9 MCM which means that there was 1.8 MCM as total losses which 

is about 31% (PCBS, 2016). 

 

Water consumption is the amount of water delivered to people from distribution 

network and metered which is not representing the actual amount of water supplied. 

According to WHO standard the needed quantity of water to provide per capita per 

day is 150 L/c/d (WHO, 2004). 

 

In Jenin area the needed quantities of water is 15.4MCM (based on the WHO standard 

supply rate), but the actual amount of water supplied is 5.7MCM. Moreover, and 

paying attention to the actual consumption (after deducting the losses in the water 

supplied) which is 3.9MCM which means that the gap between supply and demand is 

11.5MCM (PCBS, 2016). Figure 10 shows quantities of water Supply at Jenin 

governorate. 
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Water resources management in Jenin lies on different bodies: 

1- Jenin and Ya'abad municipalities. 

2- West Bank Water Department and Mekorot Water Company; managing     

water supply from Mekorot wells. 

3- Private irrigation wells managed by their owners. 

 

 

Figure 10: Water Supply at Jenin governorate (source: PWA, 2005) 

 

 

 

2.1.3 Water  Distribution  Networks 

 

Of the 80 localities in Jenin only 69 of them have water distribution network. So not 

all governmental schools in Jenin governorate are connected to the public water 

network. And many schools got their drinking water from different non-safe resources 

such as the private vendors. Even in Jenin city and the surrounding villages that have 

a water network, people their suffer from interruption in water supply over the year. 

32 localities in Jenin the water is provided only several hours a day. In remote areas, 

water supply is cut off for days or weeks (Abusafa et al., 2012). Added to that, 33 

localities have old water networks where the probability of water leakage is high 

(PCBS, 2016). Figure 11 shows connectivity to water network in the West Bank.  
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Figure 11: Connectivity to water network in West Bank (ARIJ, 2013) 

 

It should be mentioned that any further development in infrastructure projects (in 

water and waste water) and even regular maintenance of the networks in Jenin area 

require the approval from the Joint Water Committee (JWC), a joint body established 

to manage water development. And this leads to limit infrastructure improvement, and 

lack of proper maintenance of water networks (ARIJ, 2013). 
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2.1.3.1 Main Water Problems in Jenin Governorate 

 

With respect to Jenin governorate there are 69 communities with a population of 

262,145 having a served water network and the remaining 11 communities with a 

population of 19,013 are still un-served with a water network. The water network in 

Jenin was built before 50 years. Water leakage accounts for around 40% of the water 

from the network. Additional amounts are lost by illegal connections or incorrect 

measures of water meters, and the quantities of water lost can reach 60% of the 

pumped water to the network (PCBS, 2015).  

 

Even in Jenin city and the surrounding villages that have a water network, people 

there suffer from interruption in water supply over the year. 32 localities in Jenin the 

water is provided only several hours a day. In remote areas, water supply is cut off for 

days or weeks (Abusafa et al., 2012). Added to that, 33 localities have old water 

networks where the probability of water leakage is high (PCBS, 2016). Figure 12 

shows percent distribution of households in West Bank by continuity of water supply 

service.  

Another important issue in Jenin is that water pipelines are positioned nearby sewage 

lines which is dangerous as wastewater may infiltrate to drinking water lines in many 

cases (Al -Khatib et al., 2005). 

 

Figure 12: Percent distribution of households in West Bank by continuity of water 

supply service (ARIJ, 2015) 
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2.1.4 Waste Water Disposal in Jenin Governorate 

Only 4 localities in Jenin governorate are connected to wastewater network, while 76 

localities use cesspits for wastewater disposal. Only 23 localities of them use tight 

cesspits, and one locality dispose wastewater in exposed wastewater network, another 

one more locality dispose wastewater in exposed wastewater channel without a 

network (PCBS, 2015).  

 

2.1.4.1 Waste Water Disposal at Educational institutions in Jenin Governorate 

More than half of the schools in Palestine are not connected to sewage networks. 

Around 45.3% of schools are connected to sewage networks, 40.1% of them use 

cesspits for waste water disposal, while 14.4% of them use closed pits (PCBS, 2014). 

Only 6.3% of educational institutions in Jenin governorate dispose wastewater into 

wastewater networks, while 57.3% use cesspits for wastewater disposal and 36.4% 

use tight cesspits for wastewater disposal (PCBS, 2016). 

 

2.2 Water Quality 

The quality of drinking water affects human health and also reflects whether the 

management for drinking water is effective or not (Chung, 2008). It is a human right 

to have clean and safe water as stated by General Assembly of United Nations 

(UNNC, 2010). However, many developing countries suffer from chronic drinking 

water shortage and the pollution of accessible water resources. According to the 

World Health Organization ï WHO, around 1.2 billion People do not have safe 

drinking water, and 80% of the diseases and 30% of death around the world are a 

result of contaminated drinking water (Hênio, 2011). A study by the UN shows that 

around 1.8 billion children under 5 years old have died as a result of contaminated 

drinking water (Giraldi, 2010). 

 

So, testing the source of water is very important, particularly when the water is not 

treated. The essential parameters that should be examined to make sure that water is 

safe and free from pathogens in order to reduce the probability of diseases which are 

recommended by WHO are: (1) Escherichia coli and thermo-tolerant coliforms 

accepted as suitable substitutes, (2) chlorine residual (if chlorination is practiced), (3) 

pH and (4) turbidity (WHO, 2003). 
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2.2.1 Water Pollution 

Safe drinking water means that it doesn't represent any significant health risk during 

long period of time of consumption. Any change on physical, chemical or biological 

quality of water that may have a negative side effect on living organism is considered 

pollution. Pollutants can be biodegradable or non-biodegradable or slowly degradable 

compounds. Sewage, chemicals and heavy metals are examples of pollutants 

discharges into water streams. 

 

2.2.2 Tap Water Quality  

Most of tap water in Palestine is assured by the water supplier (municipalities) that is 

clean and safe for consumption. However, in some cases tap water consumption may 

contribute to health hazardous due to contamination that results from unsafe plumbing 

systems or contaminated water source. The source water is often inconformity with 

standards. However, the concentration of free residual chlorine at the distribution 

networks declined, and that means there is as there is a slight protection against any 

microbiological contamination that may occurs in pipelines and the probability of 

pollution of water at taps is high and therefore gastrointestinal morbidity might 

appear, so there should other dose of chlorine to be added (Al -Khatib et al., 2005).  

It is important to test regularly drinking water so that any problem can be addressed if 

it exists. In those cases schools should report this problem to the concerned authorities 

and should look for alternative clean water sources or can install a filtration system 

that may remove contaminants. 

  

2.2.3 Purchased Water Quality  

Purchased water is widespread in various regions around the world for many reasons 

such as severe water shortages, poor financial resources that limits infrastructure 

projects development. The quality of purchased water can vary significantly, and 

purchased water has been related to the occurrence of diarrhea diseases (Hutin et al., 

2003). 

 

Purchased water is usually transferred and delivered through tanker trucks. There 

should be addition of chlorine to the water when large volume are transported so that 

free residual chlorine concentration at point of delivery not less than 0.5mg/l. added to 
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that the tankers should be used only for water and if that is not possible there should 

cleaning process before water transport (WHO, 2004). 

 

2.3 Healthy School Environment  

2.3.1 Impact of Healthy School Environment on Children Health and Academic 

Performance 

Children are still in the growth stage and they are more sensitive to environmental 

risks than adults. They spend most of their time indoor and most of that time is at 

school. Unhealthy school environment have an impact on children health, attendance 

and performance at school. Edmonds and Burford (2009) found that drinking water 

affects cognitive performance when he made the different tests on children between 7-

9 years old. Children who drank  extra amounts of water there performance were 

better on different cognitive tests compared to children who did not drink extra 

amounts of water and their performance was better on a test of visual attention (letter 

cancellation) and two tests of visual memory (spot the difference tasks).  So drinking 

water has a strong positive effect on cognitive performance. Table 2 shows 

international standards of children needs for water.  

 

Table 2: Children needs of water according to international standards (DNR, 2012) 

Child. Age 
USA & Canada 

(IoM, 2004) 

Europe 

(EFSA, 2010) 

World 

(WHO 2003, 2005) 

1-2 yrs 
1.3 L/d 

1.1 ï 1.2 L/d 
1 L/d 

2-3 yrs 1.3 L/d 

4-8 yrs 1.7 L/d 1.6 L/d 

Females 

2.2 L/d 

Males 

 2.9 L/d 

9-13 yrs 
Girls 

2.1 L/d 

Boys 

2.4 L/d 

Girls 

1.9 L/d 

Boys 

2.1 L/d 

14-18 yrs 
Girls 

2.3 L/d 

Boys 

3.3 L/d Females 

2 L/d 

Males 

2.5 L/d Adults 

(>18 yrs) 

Females 

2.7 L/d 

Males 

3.7 L/d 

 

The average quantities of water consumed monthly in each educational institution is 

around 60m3/month according to the Palestinian Central Bureau of Statistics (2016). 
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Considering the number of students (40673) and employees (1356) and number of 

schools in Jenin directorate of education (149) it can be calculated that the specific 

water consumption is around 7 L/capita/day.  

 

2.3.2 School Water Quality  

Children drinking poor water quality are more susceptible to water related diseases. 

Healthy school environment which provides access to clean drinking water is an 

important issue that encourages students to attend to school as they spend along 

period of time there. Healthy school environment which provide a sufficient amount 

of clean drinking water that satisfies their daily needs of water is a major issue. 

However, many reports showed that there is a severe shortage of clean water and 

pollution of water resources in governmental schools in West Bank (MoEHE, 2016).  

Contamination of drinking water at schools is a dangerous issue that represents a 

significant health risk and exposes students to water born related diseases such as 

diarrhea and other infectious diseases (WHO, 2004).  

 

2.3.3 Importance of adequate Clean Water at Schools 

Addressing the water quality at schools is important to ensure that students have 

healthy learning environment. And this is of high importance for the children. Since 

their bodies are still growing, they are more likely to be affected by poor water quality  

Schools should be provided with the safest drinking water that complies with WHO 

Standards and Palestinian standards (MoEHE, 2016). 

 

At schools where the water is not tested it is more complicated to make sure that 

water is safe for consumption even if the water at the area of school is safe, since the 

quality of water differs according to the source of water the fixtures and pipes through 

which water flows and the conditions at the school and how the school maintain clean 

water (CDPH, 2014). 

 

Factors associated with water quality at schools include the following: 

- School water source: if the school water comes from known source like the 

municipality, chances that water meet all standards and guidelines.  












































































