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Abstract :
In this study, the drinking water quality of 30 school in Babylon governorate was
conducted according to their location , as well as different grade level. All schools in the
cities used tap water which received from treatment plant as main source of drinking water
, while schools in rural area used transported water by special car.
The present study attempts to evaluate the quality of drinking water of some schools in
Babylon governorate. Samples of drinking water were collected and analysis during a
period of eight months, stating from January to August 2013.
Parameters for physical and chemical properties met the Iraqi standards except the
turbidity and sulphate are slightly higher than the standard value.
The result showed that the heavy metals (Fe, Hg and Pb) concentration had met Iraqi
standard for drinking water , except the chromium in primary schools located at Al-Hilla
city in March is 0.095 mg/L higher than the standard value.
Results of school drinking water microbial detection showed that the highest
unqualified rate in microbe detection is 37.5% for primary schools in Al-Mussayab city.

تقييم نوعية مياه الشرب في بعض مدارس محافظة بابل
سندس صالح نهابة
: الخالصة
ٍ رى اخزُبر رهك انًدارس ثبنُسجخ نهًىقع ف.رى دراسخ َىعُخ يُبِ انشزة نثالثىٌ يدرسخ فٍ يحبفظخ ثبثم
ِ رعزًد انًدارس انىاقعخ فٍ انًدٌ عهً انًُبِ انىاصهخ إنُهب يٍ يحطبد يعبنجخ يُب.انًحبفظخ ويسزىي انزعهُى فُهب
انشزة انىاقعخ فٍ انًحبفظخ ثًُُب رعزًد انًدارس انىاقعخ فٍ انًُبطق انزَفُخ عهً انًُبِ انًُقىنخ إنُهب ثسُبراد
.خبصخ
 رى جًع انعُُبد ورحهُههب،إٌ انهدف يٍ هذِ اندراسخ رقُُى َىعُخ يُبِ انشزة فٍ ثعض يدارس يحبفظخ ثبثم
.3112 خالل فززح اندراسخ انزٍ ايزدد ثًبَُخ أشهز ثدء يٍ شهز كبَىٌ انثبٍَ ونغبَخ آة
 يبعدا، أظهزد انُزبئج اٌ انًؤشزاد انفُزَبئُخ وانكًُُبئُخ نًُبِ انشزة كبَذ ضًٍ انًىاصفبد انعزاقُخ
.يؤشزٌ انعكىرح ورزكُز انكجزَزبد حُث كبَذ قًُهب عبنُخ وغُز يطبثقخ نهًىاصفبد انعزاقُخ نًُبِ انشزة
انزئجق وانزصبص) انًقبسخ فٍ يُبِ انشزة كبَذ،وقد أظهزد انُزبئج اَضب اٌ رزاكُز انًعبدٌ انثقُهخ (انحدَد
) فٍ شهز حزَزاٌ وهى أعهً يٍ انحدود1.1.0(mg/L ِيطبثقخ نهًحدداد انعزاقُخ يبعدا انكزوو حُث كبٌ رزكُز
.انًسًىح ثهب فٍ يدرسخ اثزدائُخ رقع فٍ يدَُخ انحهخ
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ثًُُب ثُُذ َزبئج انزحهُم انًكزوثٍ نعُُبد يُبِ انشزة فٍ انًدارس اٌ أعهً َسجخ فشم فٍ انعُُبد كبَذ
.) نهًدارس االثزدائُخ فٍ يدَُخ انًسُت%2..0(
Study area
Babylon governorate located in the middle of Iraq, south of Baghdad as shown in Fig.
(1) there are (1030) schools in the governorate and the number of students exceed
(400000) ( Babylon Education Directorate ). Shatt Al- Hilla river represent the main
water supply source for many water treatment plants in the governorate. To achieve the
aim of this research to assess the quality of drinking water in schools drinking water
samples were collected from different locations of Babylon governorate as shown in
fig.(1).
Introduction
Water quality indicates that pollution of the water is increasing alarmingly and that it
has created serious threat to human health and environment. According to the WHO, the
lack of safe water supply and of adequate means of sanitation is blamed for as much as
80 % of all diseases in developing countries(Hasan &Mirani 2010).
The schools provide students with daily drinking water, which is purified from water
stored in pools or water tanks. If the water sources are polluted or the water is not well
treated, school drinking water quality will be a great problem(Rook 1997).
Drinking poor-quality water can cause illness from poisoning or infection. Children
are in the highest-risk group and in many cases can become ill without realisingthat it
was the water that made them sick. Illness can result from exposure to bacteria or from
lead poisoning.

fig.(1)Sampling location and number of school selected on Babylon governorate
3
ISSN 2072-3875

Euphrates Journal of Agriculture Science-6 (1): 1-8 , (2014)

Nehaba …….

Materials and Methods :
Drinking water samples from 30 schools located in different locations of Babylon
governorate were collected spreading over period of eight month stating from January to
August 2013. Water samples were collected in clean bottles one liter. In this research, the
test items for school drinking water include physical, chemical property, and
microbiological detection. The test of physical and chemical property mainly cover water
temperature(T), hydrogen ion concentration (pH),turbidity, electrical conductivity (EC),
total dissolved solid (TDS.),nitrate (NO3), sulphate(SO4), calcium (Ca), potassium (K),
sodium(Na), nitrate (NO3), free available residual chlorine,. The concentrations of trace
elements (Fe, Hg, Cr and Pb)tested too. Microbiological detection involves E.coli and
total bacterial count. The analysis method is according to the standard method for
examination of water and waste water(APHA, 1998) as shown in table (1).
Table (1): The school drinking water quality analysis item and method (APHA,
1998)
Property
Physical
chemical

Trace element

Item
and Water temperature
pH
Turbidity
Electrical
conductivity
(EC)
Total
dissolved solid
(TDS)
Sulphate(SO4)
Calcium (Ca)
Potassium (K)
Sodium(Na)
Nitrate (NO3)
Iron (Fe)
Mercury (Hg)
Lead (Pb)
Chromium(Cr)

Method
Electrode method
Electrode method
Turbid meter
Electrode method
Electrode method
Turbidimetric method
Turbidimetric method
Flame photometric method
Flame photometric method
Spectrophotometer method

Atomicabsorption
technique
Atomicabsorption
technique
Atomicabsorption
technique
Atomicabsorption
technique

Results and discussion:
This research conducted on water quality in selected 30 schools in Babylon
governorate ,12 secondary schools, and 18 primary schools (5 of them located in rural or
country area). All schools in the cities used tap water as main water source, schools in
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rural area used transported water and stored in stored tank. The analysis result is
explained as follows:
Drinking water quality analysis :
1- Temperature :
The Temperature value of tap water in all schools throughout the study period
ranged between (10-35) , the values of temperature showed there were clear
differences in temperature for samples collected during separate times.
2- hydrogen ion concentration (PH ):

pH is a parameter that indicates the acidity of a water sample. The operational
guideline recommended in drinking water is to maintain a pH between 6.5 and 8.5.
The principal objective in controlling pH is to produce a water that is neither
corrosive nor produces incrustation.
The pH values at all schools were between (7.1-8.3). The highest pH value
recorded was (8.3) at primary school located in Al-Hilla city in January, while the
lowest value was (7.1) in the primary school located in al-Musayyib city in May. The
PH value in all schools has met the Iraqi standard (6.5-8.5).
3- Turbidity :
The result showed that values of turbidity varied from 22 to 0.16 NTU . The
present study showed the values of turbidity during winter higher than the values of
turbidity during summer. The highest turbidity value recorded was (22) at secondary
school located in Al-Hilla city in February, while the lowest value was (0.16) in the
primary school in Al-Hilla city in August. The turbidity of water samples in all
schools is higher than Iraqi standard(5-10NTU) except some samples that lower than
this value especially in summer season.
Turbidity in water is caused by suspended and colloidal matter, such as clay, silt,
finely divided organic and inorganic matter, plankton and other microscopic
organisms. (APHA, WERF, AWWA 2005).
4- Electrical conductivity (EC) :

Conductivity values throughout the period of the study at all water samples
varied from (1172) µs/cm to (682) µs/cm.
The results show clear seasonal differences in conductivity values .High
values were recorded in the winter season, this due to contamination of conducting
in water samples.
5- Total dissolved solid (TDS) :

TDS values throughout the period of the study at all the schools ranged between
(623-162.2) (mg/l). TDS is a joint name of numerous substances, mainly including
hydrogen carbonate ion, chlorine salt, calcium sulfate, inorganic salt as well as little
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soluble organic synthesis(Liao & Miaw, 2008). Iraqi standard recommends that the
value TDS of drinking water is 1000, water of TDS proportion lower than 1000 mg/L
is acceptable, and water of TDS higher than 1200 mg/L is unacceptable. In this
research the TDS value in all schools has met the Iraqi standard.
6- Sulphate (SO4) :

The result showed that values of sulphate at water samples ranged between (230351) mg/L . Results showed that the values of sulphate during the period of the study
at all the schools higher than the allowable Iraqi standards (200) mg/L. This due to
present of Sulphate in natural surface water as sulphate minerals (gypsum) or
sulphide minerals (pyrite) from sedimentary rocks, industrial discharges and
atmospheric precipitation(Talk, 2004).
7- Calcium (Ca) :

Calcium determination is usually required for portability of water.values
throughout the period of the study at all samples ranged between (20- 195) (mg/l).
The permissible Iraqi standard limit is 200 mg/L, the result showed that
calciumvalue in all schools has met the Iraqi standard.
8- Potassium (K) :

Potassium is a naturally occurring element. Its concentration ( 4.1-5.6) mg/L.
The excess amount of potassium present in the water sample may lead nervous and
digestive disorder (Tiwari, 2001).
9- Sodium(Na) :

Sodium values throughout the period of the study at all the schools ranged
between (83.4- 101.5) (mg/l).The maximum acceptable concentration of sodium in
drinking water according to Iraqi standard is 200 mg/L, , the result showed that
soduimvalue in all schools has met the Iraqi standard.
The aesthetic objective for sodium in drinking water is 200 mg/L. The local
Medical Officer of Health should be notified when the sodium concentration
exceeds 20 mg/L so that this information may be communicated to local
physicians for their use with patients on sodium restricted diets (June, 2003).
10- Nitrate (NO3):

The maximum acceptable concentration of nitrates in drinking water according
to Iraqi standard is 20 mg/L as nitrogen.The result showed that values of nitrate
in water samples ranged between (2.3-15.7) mg/L.
Nitrates are present in water (particularly ground water) as a result of decay of
plant or animal material, the use of agricultural fertilizers, domestic sewage or
treated
wastewater
contamination.
Most
water-related
cases
of
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methaemoglobinaemia have been associated with the use of water containing more
than 10 mg/L nitrate as nitrogen. In areas where the nitrate content of water is
known to exceed the maximum acceptable concentration the public should be
informed by the appropriate health authority of the potential dangers of using the
water for infants (June, 2003).
\
11- Free available residual chlorine :
Application of chlorine is essential to insure the safety property of drinking
water. When the concentration of chlorine in water is about 2–3 mg/l, people can
smell an irritant odor. In consideration of the feeling of most people and the
disinfection efficiency of residual dosage(Liao&Miaw 2008).
Free available residual chlorine values throughout the period of the study at all
the schools ranged between (2.5-0.32) (mg/L). The permissible limit of Free
available residual chlorine in drinking water according to Iraqi standard is (0.3-1)
mg/L. The Free available residual chlorine in water samples at schools was lower
than this value except of (2.5, 2) mg/L for primary schools located at Al-Hilla city
in June and primary school located in Al-Hashimeya city in April respectively.
12- Trace element :

The concentration of four trace element (Fe, Hg, Cr and Pb)are tested in
school drinking water. the concentration of (Fe, Hgand Pb) were lowest in drinking
water samples and met Iraqi standard, Cr concentration in water samples at schools
was lower the permissible limit of Iraqi standerd (0.05mg/L) except of (0.095) mg/L
for primary schools located at Al-Hilla city in March.
13- Microbe detection:

The microbiological quality of drinking water is the most important aspect of
drinking water because of its association with waterborne diseases. Typhoid fever,
cholera, enteroviral disease, bacillary and amoebic dysentery, and many varieties of
gastrointestinal diseases, can all be transmitted by water(Hasan, Mirani, and Ismat ,
2010).
Microbial quality of drinking-water includes testing for Escherichia coli as an
indicator of faecal pollution. E. coli provides conclusive evidence of recent faecal
pollution and should not be present in drinking-water. In practice, testing for
thermotolerant coliform bacteria can be an acceptable alternative in many
circumstances(WHO 2006).
In this research microbial detection covers detection of E.coli and total bacterial
count. Results of school drinking water microbial detection are shown in table (3) .
The permissible limit of Iraqi standard for E.coli 1 CFU/100ml, and 50 CFU/ml
for total bacterial count in water sample.
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Table (3): Microbe detection content for school drinking water in Babylon
governorate

Qasim
city

Number of
unqualified* samples
7

unqualified
rate (%)
17.5

Secondary

40

5

12.5

Primary

24

9

37.5

Secondary

16

3

18.8

Primary

24

4

16.7

Secondary
Primary

16
48

2
9

12.5
18.8

Secondary

32

10

31.3

AlHash
emya
city

AlMssayeb
city

AlHilla
city

The school & location Number
of samples
Primary
40

*The test includes E.coli and total bacterial count. Excess of either to Iraqi
standards will be regarded as unqualified.
Conclusion:
From this study the following conclusions are obtained :
1. The drinking water source of schools in Babylon governorate mainly includes tap
water in the cities and transported water in rural area.
2. The water quality parameters of temperature, hydrogen ion concentration (PH), Total
dissolved solid (T.D.S.), calcium(Ca), sodium(Na),and Nitrate(NO3) had met the
domestic Iraqi standards.
3. The result showed that values of turbidity in water is slightly higher than standard
value in winter season.
4. Results showed that the values of sulphate during the period of the study at all the
schools higher than the allowable Iraqi standards.
5. Heavy metals element content conform to the domestic standard for drinking water ,
except the chromiumin primary schools located at Al-Hilla city in March is 0.095
mg/L higher than the standard value.
6. The highest unqualified rate in microbe detection is 37.5% for primary schools in AlMussayab city. While the lowest value was 12.5% for secondary schools located in
Hilla and Al-Hashemya city respectively.
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Recommendations :
1. Inform and raise students’ and teachers’ awareness on issues related to drinking
water protection and its impact on health.
2. Periodical testing conduct on water quality parameters (chemical and biological ) in
schools to ascertain the safe drinking water actually being consumed
3. Provide the schools with additional technology to clean and disinfection drinking
water such as reverse osmosis (RO) system or other issues.
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،“” رحدَد انًهىثبد فٍ يُبِ َُبثُع وادٌ حقالٌ ودراسخ رأثُزهب عهً َهز انفزاد،)3114(  يحًد عجد انكزَى،طهك
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