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Abstract

The aim of this studyvas to assess drinking water qualitypatblic schools in Jenin
directorate of education. Atructuredquestionnairavas conducted and submitted to
schools according to geographieaka (east Jenin villages, west Jenin villages, and
Jenin city), drinking water sources, location of school (rural & urban), and different
grade levelsof schoos. 59 samples of drinking watevere collectedrom schools
faucets and tested for different hysiochemical (pH,Free Residual Chlorine,
Turbidity, EC, Total Hardness,) and microbiological (Tot@bliforms and Fecal
Coliformg characteristicsThe research results indicdtehat the drinking water
sources of the schools of differengrade leved include: municipal wateronly,
purchasedwater tanks(unknown source of waterpgricultural wells direct from
Mekorot Companyandrain water harvesting

With respect to physical and chemical analysis, all items conform to PSI and WHO
Guidelines except thtotal hardnes20% ofschools exceeded the standards, and free
residual chlorine wer@0% of schools had valuessthanthe minimumstandard

Schools purchasing water tanks or use agricultural wedis water harvesting all

have total coliform bact&r and fecal coliform bacteria in their water.

Schools in rural area had higher percent of contamination than schools in urbhan area
And schools invillages ineast Jenin lathe highestrate of microbe detectiofTC:
52.9%), FC:41.2%)

Results showed significant relationship between the long interruption in municipal
water supply and water contamination, while there was no relation betiveen
absence of free residual chlorine in drinking water and the presence of contamination.
In all schools tankdor drinking water are separated from water tanks for other
purposes, all the tanks at the roof of the schaal made from plastic onhAll
schools make sure periodically that water tanks are clédedchool principals had

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

iS).
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Chapter One- Introduction

1.1 Introduction

Access to safe, clean and securnking 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 dt have access to clean drinking water supplies
(Brookers, 2017)

The statisticsaround the worldare shockingand highlight the need for improved
access to clean wateékccordingto WHO, currently 1.2 billion people do not have
access tcsafe drinking water, and 80% of diseases and 30% of deatband the
world are caused by contaminated water (Hénio, 204 5fudyconducted by the UN
showedthat at least 1.8 billion children under five years old have tliedow as a

result of poor water qualityGiraldi, 2010)

The Palestinian communities ihe WestBank 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 exfuade and
clean drinking water in schoah West Bankprevents children from enjoying their

educational process as children are more susceptible to difdlagddE, 2016)

Having safe water maintains healthy populations capablewefsting its time in
productive pursuits such as attendance at school for childdemlthy school
environment which provideaccess to clean drinking water is an important issue that
encouragechildren to attend schodContamination of drinking water at schools is a
dangeros issue that represents a significant health risk and exposes children to water
born related diseases such as diarrhea and other infectious d{sésiSetE, 2016)

Drinking water qualityaffectsthe children'shealth and it is an indicator whether the
sypervision on drinking water is appropriate or oh(gng 2008. Schools offer daily
drinking water to theistudentswhich is either stored in concrete tanks in the ground
thenpumped to the tanks on the roof of the school or directly from the roof tanks
they are connected directly the water network. If theources of drinking watere

contaminated or not treated with appropriate methods, the quality of drinking water in



the schools will be a big problegChung 2008. Schools are considered asighh

risk environment due to complex water system and the high sensitivity of their
occupantsSo access to clean and safe drinking water at school is an important issue
since children spend most of their day th@hung, 2008)

Education is an influentidactor 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 theJnited Nations Milennium Development Goal 2.A was sgt
fiensure that, by 2015, childreeverywhere, boys and girls alike, will be able to

complete a full coyyuNs26l)of pri mary school i n

This goal has broadened the view of the quality of the schodloanvent 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 satigés their daily needs of water is a major isgaethe achievement of
this goal. Howevermonthly, quarterly and annual repodbkowed that there is a
severe shortage of fresh water orthe contaminationof water resarces in
governmental schools the WestBank(MoEHE, 2016).

Many schools face wateshortages as a result of limited water resourqesor
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 kimown source or even tested water, dnel

poor quality of pipe distribution networks which will lead to the increase in infectious
diseases between school studéhsEHE, 2016)

According to a survey done by UNICHE#R 2012,87% of schools inthe WestBank
are connected to the public water network as the main source of drinking water, and
around10% of schools mainlgxistin rural areas havensafedrinking watersources

such as water tankers and using rainwater harvesting W&ICEF, 2012)



It is usually considered that municipatater networkis a safe and clean source of
water. However, the quality of water foonsumers @y not be suitabléor drinking
(UNICEF, 2012)

Jenin Governoratdies over the NortHEastern aquifer. However, it suffers from
severe shortage in water resources. Of the 80 localities in, dahir69 of themhave
waterdistribution retwork. So not all governmental schools in Jenin governorate are
connected to the public water network. And many schools got their drinking water

from different norsafe resources such as the private vendors.

The minimum daily amount of water that should be available for human consumption
is 100 L a day ecording to the World Healt®rganization (WHO, 2003). However,
because of the wategcarcity ad the political situation in Palestine that prevents
Palestinian from their wateights averageconsumption irthe West Bank is 66 per
capitg which is two-thirds theminimum amount according to WHCEvenin Jenin

city and the surrounding villagdsave a water networkpeople thes suffer from
interruption inwater supplyoverthe year.In 32 localities in Jenin ater isprovided

only several hours a dain remote areas, water supply is cut fuff days or weeks
(Abusafaet al, 2012) Added to that33 localities have old water networks where the
probability of water leakage is higRCBS 2016).

Additionally, according to a survey done by UNICH¥F 2012 around 73.6% of
schools inthe WestBank their water was tested for chemical, physical and bdbgi
parametersHowever, hose tests were done by tMinistry of Health randomly
without taking into account the multiplicity of water resouraeshe region and sat
schools.For example, in Jenin area west villages have water resalifferent 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 haresting and purchasing unknown sources water teédsools that depend

on purchasing water tankdg unknown origin should have special attentidwald to

that private vendorérom which many schools got their drinking water aresafe

sources of water sincihey arenot monitomg the quality of water they provide



through water tankrucksand that may lead to the probability of water pollution in
school(UNICEF, 2012)

1.1.1 Problem Statement

In Jenin governorateon all governmental schookre connected to # public water
network, some schools receive their water by purchasing “eatkrtrucks and some

of them use their own well§rainwater harvesting)added to that poor financial
resources for the schools specially in rural communiSatce the water coas 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 Standaudstitution, PSldrinking 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 iwest Bank their
waterweretested for chemical, physical and biological parameters. Those tests were
done by theMinistry of Health. Add to that private vendors from which many schools
got their drinking water from are naiafe sce the quality of water may not be
monitoredand that may lead to the probability of water pollution in sch&WICEF,

2012)

1.1.2 Main Objective
The main objective isot assesshe chemical, physical and microbial quality of
drinking water from the vari@isources 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 resditsed on several factoimich as the water
source,grade levelsat schoagl if school inrural urbanarea and geographical area

affiliated with the schooleast villages, west villages, and Jenin city)



- To understand more the current drinking water conditionschools 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 presentintroduction 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 shés rend
discussions, and chapter five summarizes the conclusions and gives

recommendations

1.2 Study Area Description

1.2.1Geographical Location

Jenin is one of the three Palestinian cities (Nablus, Tulkarm) that figure the "triangle”
of the northcentral regio Palestineas shown irFFigure 1 It is overlooking the Jordan
valley from the east and Marj lbn Amer from the noftls.bordered by Nablus from

the south and by Tulkarm from the south west, it's location betwe&b®a above

sea level (ARIJ, 2010).

Janin's Governorate is about 10.25% of the West Bank arsad the largest
agricultural land in Palestine is in Jenin, around 19.4% of the planted land in Palestine
(PCBS, 2011).1t also has many large plains which rely on planting such as Marj bin
Amer andSanur Plain (ARIJ, 2010)enin governorate Ba population 0325271,

about 43.246 of them are under the age of 15 (FCE0L7). A map of Jenin

Governorate in Figure 2.



Figurel: Jenin District in the West Bar{kource: In Wilpedia Retrieved October,
28, 2018, fromhttps://en.wikipedia.org/wiki/Jenjn
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1.2.2Climate
Jenindistrict lies within theMediterraneartlimatic zone The summer season is very

dry and hotandthe winter season is moderately cGdR1J, 2010.

1.2.3Precipitation and Humidity

The rainfall in Jeninareabeginsin the mid of October andxtends to May, Where
rain falls frequently betweenNovember and March. The snowfall is uncommon in
Jenin.The annual amount of rainfall in Jenin district 888mm accading to records
of PCBS in 206. The number of rainy days in Jenin district isd&8/s according the
Palestinian Central Bureau of Statistics (BBCB016).The relative humidity affects
people especiallin very dry weather where the humidity is very lollhe humidity

in Jenin districteaches 64%ccordingto the Palestinian Central Bureau of Statistics
(PCBS, 2016).

1.2.4Evaporation

As a result of high temperatuirethe summethe evaporatiois also high andeaches
2,119.9 mm in Jenin distrietccording tathe Palestinian Central Bureau of Statistics
(PCBS, 2016).While low evaporation raten winter as a result of less solar radiation

and especiallyn December.

1.2.5Temperature

The temperature in Jenin district is relatively high in the summer (during dune t
August), the general average temperature in Jenin district iQhaé&cording to the
Palestinian Central Bureau of Statistics (FSCB016).

1.2.6Sunshine Duration

Jenin district has a sunny climate; thalas radiation varies from place to place
dependingon geological locationin June and July thesngest hours of sunshing
noticed and during December to Februamhe shortest hours of sunshine the
summer, solar radiation is very strong duddtally clear skies. In the wintefess
solar radiatiorbecause of clouds that cover the.skiye rate of solar radiation hours
in Jenin district is 8.7 hours in the daycording to the Palestinian Central Bureau of
Statistics (PCB, 2016).



1.3General Information about Jenin Directorate of Education

JeninDirectorate ofEducationcovers #9 public schools which have 40,673 students
distributed between the'rade and 12grade. These schools are distributed in Jenin
city and in surrounding eastern and south eastgltages of JeninGovernorate
(PCBS, 2017)

This study covexd Jenin city and the western and eastern area surrounding the city in
which the schools are run by Jenin education directasaghown in Figure.J3able 1

shows general information abaahools at Jenin Directorate of Education

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

- level of school (primary & secondary)

- community type (urban & rural)

- geographical classificatiorEésternvillages of Jenin, wesdrn villages ofJenin, &

Jenincity)

Tablel: General information about Schools at Jenin Directorate of Edud&®©BS,

2016)

Government Private UNRWA All Authorities
Authorities

Basic | Sec. | Total | Basic| Sec.| Total | Basic| Sec.| Total | Basic| Sec.| Total
Number off g/ | ge | 149 22 | 2 | 14| 6 | - | 6 | 102 67| 160
Schools
Number of 40673 2276 2566 45515
Students
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Chapter Two - Literature Review

2.1Water Status in Palestine

Water scarcity in Palestines big problem that will continue as result of Israeli
occupationthat refuses to give the Palestiniatieir rightsin water and limittheir
access to wateresourcesAnd with population growthagricultural,industrial and
commerdal growth the demand on clean water will continuously incre8seeral
physical, political and socieconomidssuesdeny thePalestinias from havingclean

and safe water supply. These includgarying and unpredictableainfall, the
continuous reductiom water table andhe high levels of salinifythe 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 systaapecially in the rural areas where they depend on
cesspitsfor drainage of household waste. Additionally, solid waste disposal usually
on the ground near residential areas, whieeg aire usually exposed to air, humidity,
heat ad other weather factors, which have the most suitable conditions for organic
degradationyhich will infiltrate with water through the sdiéading toground water
contaminatior(ARIJ, 2009)

2.1.1Water Resources in Palestine

Ground water is the masource of water for the Palestinganhich is in the form of
ground wells and springs besides the Jordan River and rain water harvesting in winter
season. Howevedue to political situation in PalestinBalestinias are not allowed

to benefit from their own water resourcesuch asthe Jordan River which is
considered one of their owmater rights. Added to thaturrentlylessthan20% of the
Palestinian wateoutputfrom theWestBank's aquifer systemis available forthem

This has limied the amount bwater available for the Palestingim the WestBank

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, bgseaof the severe
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shortage in water in Palestine the average consumption of water in Palestine is
66L/capita/day(Abusafaet al, 2012) Palestinian communities suffer from a severe
shortage in water and that will continue in the future as a result ofgtimougrowth,
urbanization, industrial and commercial developmé&mngure 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 irfrigure 5.

1.The westen aquifer

It is the largest basin and the most important one among the West Bank Aquifer
basins. It has a sustainable yield estimated at4®®2MCM per year. However, this
basin is heavily exploited by the Israelis compared to the Palestinians through wel

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-188 MCM. Thre 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 sadpuifers, namely the Mountainous Heights,
North-eastern Tip and Jordan Valley. The annsiagtainable yield of this basin is
estimated at 14385 MCM.
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2.11.1 Water Resources in Jenin
AlthoughJeninarea lies over the NorBastern aquifer it suffers from sevelmgage

in water resources. Jenin ta@ifferent water resourcehown in Figure 6)

- Ground Water Wells

In Jenin there are 63 wells used for drinkidgmestic purposes and irrigatjob8

wells of them are use for irrigation purposes and owned by that@isector. The five
remaining wells are owned by either local municipalitgts as (Jenin, Yabad), or by
Mekorot Water Company (Arrabe, Qabatye and Sanur wells) and used for household
purposeqARIJ, 2010. Figure 7 and 8 show ground water wells locatmal uses in

Jenin Governorate.

Additionally, the people in Jeninug 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 StatigB€4.5)around 23 localities

in Jenin Governorate got their water from Mekorot Water Compémypugh the
westernaquiferof the West BankMekora Companycommits to provide Palestinian

in Jenn with 1.4 MCM/Yr for drinking and daily usetheystarted 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 waterraised to 15€200m under the ground surface. However, Iscigimed

that this well vould 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 shoage in Jenin.
Negotiations are still ongoing to explain the reasons behind the project failure and if

thereare any possible improvemers the well orsearching for otherl@rnatives to

supply the people in Jenin with further amounts of water that ¢bgee needs.
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- Springs
42 spring existin Jenin, but most of themre unuseful aa resultof infiltration, and

they are seasonal and affected by drought. They are mostly used for domestic
purposes and little bit for irrigation. According to the Pu@iésn Central Bureau of
Statistics the annual flow of water from springs in Jeyumernoratas around 0.5M

m3 of water and aound 50 localities in Jenin governorate use spring WREBS,

2016 PCBs, 2015
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Figure6: Waterresources in Jenin governorate (source: PWA, 2005)

- Rain Water Harvesting
People in Jenin also depends on extra source of wateh wghrain water harvesting

Most People in Jenin dig their own wedls that in rainy seasons they can collect the
water fom their roofs and use it for different purpog@fIJ, 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 wate5(RGE5).

Rainy seasonni Jenin begins usually in midctober and lasts until April. Around
3.2% of the rainfall falls in Octobemnually while approximately80% of the annual
rainfall falls in November to February. The rain fall usually starts to decline in March
to 12% of theannual rain while it's almost rare in June to September (ARLI).
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- Purchasing Water Tanks

In JeninGovernorate 46 localities need to purchase water tahiaeknown origin of
wateraccording to Palestinia@entralBureau ofStatistics (PCE, 2015).Purchased
water is widespreadn various regions around the world for many reasons such as
severe water shortagegpor financial resources that limitafrastructureprojects
developmentThe quality of purchased water can vary significandigd purchasd
water has been related to the occurrence of diarrhea disghsss et al, 2003).
Purchased water is usually transferred and delivered through tanker. ffineke
should be addition of chlorine to the water when large volare&ransported so that
free residuathlorineconcentratiorat point of delivery not less than 0.5mgitided to
that the tankersustbe used only for water and if that is not possiblere should

cleaning process befoveater transporfWHO, 2004)

16



LEer] | 1
GUOiE AT AT
AL % TRy

‘7-1':"“31%"\-

17 wosS

=)
]

1 :ZI KILOMETERS

b |
Y
|

JENIN
GOVERNORATE

Tate Weat Gausrnaran
beundanes are shown kor
reference 0 well |oeatoms
ard do ned rapresan
repional polinical

Groundwater Basin
Wasdarm hourladn

Figure7: Ground water wells in Jenin governorate (SOURVEA, 2005)

172 173 174 178 178 177 178

D Northeastem

206 : : % 1 % '
17.200204 172086 zamio giranonl e o
17-20M340° 172000509 @V-Z000430 £
17-20manA0 n»zogén.!" U-20050. Urban area
. 17-200958%  17-20m080 .
. wamro 200194 5 05
N %A 7 2m06a® “8. . 2 - Samie
o 17-200200T 17-2040260
S mw-mnm 17-200310,7 517 200050 = Main
A 17201450
17200009 b —  Secondary
24 8 + 720001 . 17- + + 0
17-200110,17- 2000 [S17-20,
74T 160° | j;?—wm ————— Wadi
17- 20080 0 17:200280
_ 17.001700 f 1720,
208 4 -+ 17-2000 n‘}‘ ‘ﬂmmﬁ 3 = “H
naomsa? - S° / Well location, identilication
mame TR0 ;(.mmro Nsann number, and water use
- a/ /7o N T p Y000 o7 20%0  Agricultural
el ik 4, AR = gt 2emesat ST :
e 20 0A 17- © 16200063
TH0EE P m N o Domestic
20294 : : 17- 2005000 18-21003 :
17-0007A 17-2010920 imeese L] Domestic and agncullural
201 | ) ! ! } { of-W0270  Linknown

Figure8: Ground water wells location and water ugesurce: RVA, 2005)

2.1.2 Water Supply and Demand

Palestinians arlamiliarizedto occasional tbughts,watershortageandwater

Obstruction as reaching theneeded amount of drinking water is a huge challenge

under the onrgoing circumstancesA total amount of 139.6 MCM of water was
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supplied to the Palestinian in 2011; 88.3MCM for domestic use5ar8BMCM for
agricultural useFigure 9 showsgjuantity of water supplied, consumed per capita in

the west bank
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Figure9: Quantity of water supp@d, consumeger capita in the west bank (ARIJ,
2013)

For Jeningovernorate tdal 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 consumptions 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 standarthe needed quantitgf water to provideper capitaper
dayis 150 L/c/d(WHO, 2004).

In Jenin area theeededjuantitiesof water is 15.4MCM (based dhe WHO standard
supply rate) but the actual amount of water supplied is 5.7MQWbreover and
paying attention to theactual consumptiofafter deducting the losses in the water
supplied)whichis 3.9MCM which means that tlgapbetween supply and demand is
11.5MCM (PCBS, 2016) Figure 10 shows quantities ofater Supply at Jenin

governorate
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Water resources management in Jenindreslifferent bodies:

1- Jenin and Ya'abad municipalities.
2- West Bank Water Department and Mekorot Water Company; managing

water supply from Mekorot wells.
3- Privateirrigation wells managed by their owners
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FigurelQ: Water Supply at Jenigovernorate (sourceMPA, 2005)

2.1.3Water Distribution Networks
Of the 80 localities in Jenin only 69 of them havater distribution networkSonot

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

network. And many schools got their drinking water from differetsafe resources

such as the private vendoEvenin Jenin city and the surrounding villagisit 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 hawtay. In remote areas,
water supply is cut off for days or weefdbusafaet al, 2012). Added to thaB3
localities have old water networks where the probability of water leakage is high

(PCBS,2016. Figure 11 showsonnectivity to water network ithe West Bank
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It should be mentioned thainy further development in infrastructure projects (in
water and waste wateand everregular maintenance of the netrksin Jenin area
require the approval from the Joint Water Commi{tB&'C), a joirt body established
to managevater developmenfnd this leads tdimit infrastructureimprovementand

lack of propemaintenancef water networkgARIJ, 2013)



2.13.1 Main Water Problems in Jenin Governorate

With respect to Jenin governorate there a®ec6émmunities with a population of
262,145 having a served water network and the remaittiilngommunities with a
population of 19,013 are still eserved with a watenetwork The water network in
Jenin waduilt before 50 years. Water leakage accounts for around 40% of the water
from the network. Additional amounts are lost by illegal connections aorriect
measures ofvater meters, and thguantities of water lostan reach 60% of the
pumped water to the netwo(RCBS, 2015)

Evenin Jenin city and the surrounding villages tihalve a water networkpeople

there suffer from interruption iwater supplyover the year. 32 localities in Jenin the
water is provided iy several hours a dain remote areas, water supply is cut foff

days or weekgAbusafaet al, 2012) Added to that,33 localities have old water
networks where the probability of water leakage is Hig&@BS 2016. Figure 12
shows percent distributin of households in West Bank by continuity of water supply
service

Anotherimportant 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
caseqAl-Khatb et al, 2005).

u Daily Service

u One Day Weekly

u Two Days Weekly

u 3-4 Days Weekly

u One Day Per Two Weeks

Less Than Mentioned

Figurel2: Percent distribution of householdsWest Bank bycontinuity of water
supply servicdARIJ, 2015)
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2.1.4Waste Water Disposain Jenin Governorate

Only 4 localities in Jenin governorate are connected to wastewater netwaek, /&
localities use cesspits for wastewater disposal. Only 23 locatitiisem 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 Dispodat 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 seem u
cesspits for waste water disposal, while 14.4% of them use closed pitS, (P@A).

Only 6.3% of educational institutioris Jenin governoratdispose wastewater into
wastewater networks, while 57.3% use cesspits for wastewater disposal and 36.4%
use ight cesspits for wastewater dispodaCBS, 2016).

2.2Water Quality

The quality of drinking water affects human health and also reflects whether the
management for drinking water is effective or not (Chung, 2008).a humarright

to haveclean and sfe water as statedoy General Assembly of United Nations
(UNNC, 2010). However, many developimguntries suffer fronthronic drinking
water shortageand the pollution of accessible water resourdescording to the
World Health Organization WHO, around1.2 billion People do not have safe
drinking water, and 80% of the diseases and 30% of deatmd the worldare a
result of contaminated drinking wat@iénio, 2011) A study by the UNshowsthat
around 1.8 billion children under 5 years old have died aesult of contaminated
drinking water(Giraldi, 2010).

So testing the source of water very important particularly when the water is not
treated The essentiaparametershat should beexaminedto makesure that water is
safe and free from pathegs in order to reduce the probability of diseases which are
recommended by WHO argl) Escherichia coli and thermtolerant coliforms
accepted as suitable substitut&y,ghlorine residual (if chlorination is practiced3) (

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
guality of water that mafiavea negative side effect diving organism is considered
pollution. Pollutants can be biodegradable or #wodegradable or slowly degradable
compounds. Sewage, chemicals and heavy metals are examples of pollutants

discharges into water streams.

2.2.2Tap Water Quality

Most of tapwater in Palestine is assured by the water supplier (municipatttigsis

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 @entaminated water sourc€he source water is often inconformity with
standards However,the concentration ofree residual chlorine at the distribution
networks declinedand that means there as there isa slight protectioragainstany
microbiological contaminationthat may occursn pipelinesand the probability of
pollution of water at taps is high and therefore gastrointestinal morbidity might
appeayrso there should other dose of chlorine to be addethatib et al, 2005).

It is important to tst 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 renove contaminants.

2.2.3PurchasedWater Quality

Purchased ater iswidespreadn various regions around the world for many reasons
such as severe water shortages, poor financial resources thatitifratgructure
projects developmentThe quality of pirchased water can vary significantignd
purchased water has been related to the occurrence of diarrhea diseasest @utin
2003).

Purchased water is usually transferred and delivered through tanker. ffineks

should be addition of chlorine todtwater when large volume are transported so that

free residuathlorineconcentratiorat point of delivery not less than 0.5mgitided to
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that the tankers should be used only for water and if that is not possible there should

cleaning procesgeforewate transport (WHO, 2004).

2.3 Healthy School Environment

2.3.1Impact of Healthy School Environmenton Children Health and Academic
Performance

Children are still in the growth stage and they are more sensitive to environmental
risks than adultsThey 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 scho@dmonds and Burford (200%pund that drinking water
affects cognitive performance whea imade théifferenttess 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 wateand their performance was keton a test of visual attentigletter
cancellation) and two tests of visual memory (spot the difference taSksjirinking

water hasa strong positive effect on cognitive performanc&able 2 shows

internationalkstandards of children neefts water

Table2: Children needs of water accordinginternationaktandard§DNR, 2012)

_ USA & Canada Europe World
Child. Age
(loM, 2004) (EFSA, 2010) (WHO 2003, 2005)
1-2 yrs 1.17 1.2 L/d
1.3L/d 1L/d
2-3 yrs 1.3L/d
4-8 yrs 1.7L/d 1.6 L/d
Girls Boys Girls Boys
9-13 yrs
2.1L/d 2.4 L/d 1.9L/Md 2.1L/d
: Females | Males
Girls Boys
14-18 yrs 2.2L/d 29 L/d
2.3L/d 3.3L/d Females | Males
Adults Females | Males 2 L/d 2.5L/d
(>18yrs) | 2.7 L/d 3.7 L/d

The average quantities wfater consumed monthly in each educational institution is

around 60rffmonth 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 @dtion (149) it can be calculated that the specific

water consumption is around 7 L/capita/day.

2.3.2 SchoolWater Quality

Children drinking poor water quality are more susceptible to water related diseases
Healthy school environment which provglaccess to clean drinking water is an
important issue that encouragstudents to attend to school as they spend along
period of time thereHealthy school environment which provide a sufficient amount
of clean drinking water that satis$ their daily needs ofvater is a major issue.
However, many reports showed that there isewereshortageof clean water and
pollution of water resarces in governmental schoolsWest Bank(MoEHE, 2016)
Contamination of drinking water at schools is a dangerous issuegeir@sents a
significant health risk and exposes students to water born related diseases such as
diarrhea and other infectious disea@&4$10, 2004)

2.3.3Importance of adequate CleanWater at Schools

Addressingthe water quality at schools is importaiot ensure that studentsave
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 drinkiragerthat complieswith WHO
Standards and Palestinian standddMisEHE, 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
gudity of waterdiffers according tahe source of water the fixtures and pipes through
which water flowsand the conditions at the school drav the schoomaintain clean
water(CDPH, 2014).

Factors associated with water quality at schools include tlosviab:

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

municipality, chances that water meet all standargkguidelines.
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