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The drinking water crisis and its impact on the
activities of the city’s residents in Al-Iraqah
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The drinking water crisis and its im-
pact on the activities of the city’s res—
idents in Al-Iraqah
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FADHIL MALIK FADHIL ZWAIN
University of Baghdad / National Center for
Population and Demographic Studies
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Abstract:
The goal of the current study was to evaluate and compare Iraq’s
water quality to WHO criteria and the diseases that are linked to it.
Baghdad, Basra, and Mosul were chosen as the three sample regions.
For every region, two water samples were collected, Questionnaires
and laboratory analysis of the water samples were used to gather data.
Groundwater quality was assessed using a number of physical and
chemical measures, including total dissolved solids (TDS), electrical
conductivity (EC), pH, hardness, and alkalinity (AIK). The findings
show that Baghdad and Mosul’s drinking water quality is declining.
With 48%, 55%, and 41% of the population drinking brackish, mildly
odorous, and diluted water, respectively, the situation was far worse
than it was over two decades previously. Water parameter analysisina
lab furthermore demonstrated a high level of groundwater pollution.
The WHO limits were significantly exceeded by EC, TDS, hardness,
pH, and other metrics, Serious waterborne illnesses like diarrhea and
Helicobacter pyloti infection have spread as a result of this deteriora—
tion in water quality. About 36% of people in these provinces have
a serious illness. The report recommends that the local government
establish more water purification plants to offer safe drinking water,
evaluate water quality on a regular basis, and take other steps to save
the local population.
Keywords: Water quality standards, Baghdad, Mosul, Basra, Water—
borne illnesses and WHO criteria,
1.Introduction:
The most essential liquid for maintaining life on Earth is wa-
ter. Just 3% of the water on Earth is freshwater; the remaining
97% is found in the unfit for human consumption, 03% of
this freshwater is accessible for The remaining 2.97% is stored
in glaciers and ice sheets, with the remainder being used by
humans as surface and groundwater (Miller, 1997). Access to
clean drinking water is an essential human right and a pre-
condition for health, Freshwater is already in short supply in
many parts of the world. Due to urbanization, population ex-
pansion, and climate change, it will become even more scarce
in the next century (Jackson et al., 2001). However, as a result
of significant increases in population, industrial development,
and the release of sewage and chemical waste into canals and
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other water sources, drinking water quality is continuous—
ly being contaminated and becoming dangerous for human
consumption in developing nations (like Pakistan). According
to recent estimates, water quality is fast declining as a result
of growing urbanization, deforestation, land degradation, and
other issues, while the amount of water accessible in develop-
ing countries of West Asia, the Middle East, and Africa is dras—
tically declining.

The first topic; discusses the health risks associated with drink-
ing water,

Because untreated household and industrial wastewater is dis—
charged into these water sources, several areas in the examined
provinces experience higher levels of organic matter and nutri-
ents in their drinking water. The situation is significantly worse
in the southern regions, where there are many baby fatalities
every yeat in addition to other health risks brought on by poor
sanitation and water quality. For instance, in the provinces in
the south and in several villages in the south, water contami-
nation is a major cause of death. Poor water quality causes
more deaths worldwide each year than all other types of pol-
lution, including population increase. According to estimates,
infectious diseases brought on by pathogenic bacteria account
for about 26% of all fatalities (WHO, 2002; UNEP Global En-
vironment Monitoring mission (Water Program, 2008). Due
to a lack of safe and clean water, waterborne illnesses are more
common among slum dwellers in India (Lal et al |, 1996). Di-
arrhea, a waterborne sickness, is the leading cause of death for
infants and children in the country, and one in five persons
suffer from illnesses caused by contaminated water.

In the industrialized world, drinking water quality is becom-
ing more and more important, but in developing nations, it is
hardly discussed. With only 1,200 cubic meters of fresh water
per person—a fast declining amount—Iraq is categorized as
a water—scarce nation., Furthermore, domestic and industrial
wastewater production in Iraq amounts to approximately 4
million acre-feet (MAF) annually, which is discharged directly
into water bodies, with only a small 3% undergoing treatment.
Around 95% of the Iraqi population relies on surface water for
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domestic use. Due to pollution and microbiological contami-
nants, the majority of Iraqi citizens lack access to safe drink-
ing water, primarily because of inadequate water supply lines
and a faulty drainage system. Consequently, this has led to nu-
merous diseases among the population, In particular, biologi-
cal diseases have resulted in an infant mortality rate of 128 per
1,000 annually. It is estimated that 30% of all Poor water qual-
ity is the cause of 40% of all fatalities and illnesses in Iraq. As
a result, numerous studies have been carried out to assess the
quality of drinking water in Iraq. For instance, the Center for
Water Resources Research (PCRWR) found that most of the
water samples collected in all three of Iraq’s regions were unfit
for human consumption. High amounts of iron were discov-
ered in Khyber Pakhtunkhwa (PK), high turbidity levels were
noted in Sindh, and high levels of E. Coli and meningococ-
cal bacteria were found in Baghdad’s major cities as a result
of sewage discharge. Water and food samples were gathered
from several schools and colleges in Basra in order to assess
the microbiological purity. According to the findings, 30 wa-
ter samples and 10food samples, 20 water samples and 7 food
samples were highly toxic and unsafe for human consumption.
In a similar vein, a research carried out in the largest city in
Iraq, Mosul, discovered that none of the hundreds of water
samples examined were safe to drink (Ehsanullah, 2009), In
order to assess physical and chemical factors such pH, total
dissolved solids, alkalinity, and electrical conductivity, an-
other study conducted in the Sheikhan area of Mosul (KPK)
examined eighteen samples that were gathered from differ-
ent sites. The majority of the samples were tainted, according
to the data, Similarly, a research discovered that while well
water was suitable for human consumption, the majority of
samples obtained from piped water, hand pumps, streams, and
reservoirs were contaminated, especially in Basra, where the
water was determined to be extremely filthy. According to a
study conducted in Charsadda County (KPK), the studied ar-
eas’ drinking water was tainted contains heavy metals as lead,
cadmium, iron, nickel, zinc, sulfur dioxide (80,), NO3, and
coliform bacteria.
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Numerous illnesses, including as diarrhea, vomiting, gastro-
enteritis, dysentery, and renal issues, are brought on by con-
taminated drinking water in Basra Governorate. Water in Bas—
ra and Baghdad is generally polluted and unfit for drinking,
except in areas near the canals of the Tigris River, the region’s
main water source. The majority of residents have complaints
about the water quality, which is frequently discovered to
be discolored and bacterially contaminated, to the Baghdad
Municipality Collection Authority (TMA). The problem is
further made worse by the absence of efficient and frequent
water quality monitoring. In Baghdad and Mosul, planning
and management initiatives to enhance the quality of the wa-
ter supply are mainly unsuccessful. After processing 25 data
samples, a study carried out in Mosul using PCRWR deter—
mined that 24% of the samples were infected with Escherichia
coli (E. coli) and 52% were contaminated with coliform. bac-
teria. Five times the WHO limit of 20 parts per billion (ppb)
of meningococcal bacteria was found in 50% of the samples,
The city experienced significant turbidity levels, probably as
a result of damaged filter pipes. and 32% had extreme turbid-
ity. The concentration of calcium (Ca) was higher in 60% of
the samples, Coliform bacteria were found in almost 75% of
Basra’s water tests, Thus, this study’s primary goal is to evalu-
ate the contaminated water’s quality and its contribution to
the spread of waterborne illnesses in Baghdad and Basra.

2. Study Region and Information Gathering.

Mosul is located in a semi-arid region with dry and hot weath—
er and winters precipitation. It is approximately situated be—
tween latitude 36 35°N and longitude 43 15°E, Natural re-
sources, including as groundwater, land use, and agricultural
land, are under tremendous strain due to the city’s recent rapid
population increase and educational and economic advance-
ments, In particular, groundwater quality is frequently ob-
served in many areas of the city as a result of polluted sewage
(PCRWR) and other pollutants, which pose a major risk to the
local population’s health. A tiny percentage of residents uti—
lize hand pumps to draw water, but the majority use electric
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pumps.

Three sample areas—Mosul and Basra—were chosen in order
to evaluate water quality and associated diseases. The major-
ity of people in Mosul, a normal, random region, have subpar
housing and a low standard of living. Middle-class and upper-
class people live in Basra, a well-planned, government-desig-
nated neighborhood with access to all contemporary conveni—
ences, The people of Baghdad have a rather high standard of
living. The quality of life in Shahda varies. People work in
government occupations, retail establishments, dairy produc-
tion, and other industries. From every research region, two
water samples were collected and examined. at the local PCR-
WR lab to assess the chemical and physical quality of the wa-
ter. The most popular source of drinking water in Baghdad,
electric pumps, provided the samples. The World Health Or-
ganization (WHO) standards were then used to compare and
discuss the findings. Additionally, a field survey was carried
out and data was gathered using a questionnaire distributed by
random cluster specimens to investigate the main waterborne
diseases in the study locations as well as the overall physical
quality of the water, The results are shown in graphs created
with Microsoft Excel. The research areas were mapped using
ArcView 3 2a 3 Water Quality in the Study Areas

The physical, chemical, and biological characteristics of wa-
ter as determined by a set of standards are referred to as water
quality, The safety of drinking water for human consumption
is directly tied to these requirements. Water quality standards
are used to assess the quality of drinkable water and offer cru-
cial information about the health of a body of water. A ques-
tionnaire was used to confirm the following physical standards
during the field survey:

Table 1. Details of RAUs

Convolutional Kernel
Name N Input channels kernel
Output channels size

RAUT 16 (16+1)*64 64 [33] 640x360
RAU2 [ 16| (164+1)*128 | 128 [3,3] | 320x180
RAU3 (16| (164+1)*256 | 256 [3.3] 160x90

Feature
map size
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| RAU4 [ 16](16+1)*512| 512 | [3,3] | 80x45 |
RAUS 8 (8+1)*512 512 (3.3] 40x23

1. Watercolor,

Although it can have different levels of color, water is typically
a colorless liquid. The breakdown of organic materials and
seepage through sewage are two possible sources of color in

groundwater. According to the report, 86% of people in Shah—

dara have access to clean water, whereas relatively few people
have access to murky or diluted water. This area’s water qual-
ity was generally good, perhaps because it was closer to the
Sutlej River than other regions. 61% of people in Satlait City
have access to clean water, however less people have access
to murky or diluted water. Over—extraction and the gradual
drop in water levels were the primary causes of the color shift
in the water. 50% of people in the Islamic colony have access
to softened water, compared to 48% who have clean water.
Dead organic debris and suspended minerals are probably to
blame for this.

2, Water Taste,

Water can have a variety of tastes and smells. Generally speak-
ing, there are three types of taste: neutral, salty, and sweet.
Numerous elements, such as iron, microbes, decomposing
organic matter, and contamination from industrial waste, are
responsible for the water’s taste.

Table 2
Network
performance
with a differ-
ent number of
RAL units
Dataset Method F-measure  Precision Recall Accuracy
55.76% 55.68% 55.85% 99,06%
FONBSFLSCOV. “sopam  6164%  57.75%  99.47%
ONR 61.97% B63.43% 60.57% 99.20%

FCMN-Bs-FL-3RAU

FCM-Bs-FL-5RAL 70.11% 67.78% 72.61% 90.35%
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78.56%

FOM-8s-FL-5Cony 7167% 89.33% 70.11% 99.32%
OFR FCN-8s-FL-1RAU 79.09% 87 45% 60.71% 59.14%
FCN-8s-FL-3RAU 91.36% 69.7 2% 99.34%

FCN-8s5-FL-SRAU B1.e7% B7.21% 76.79% 99.538%

63.44% 6252% A% 99.21%

FON-BS-FLSCOV. "o cane  7ase% 61820  99.14%

BOTH FCN-Bs-FL-1RAL G67.63% 75.27% 64.40%: 95.15%

FCN-8s-FL-3RAU

FCN-8s-FL-5RAU Ta.91% 78.03% 7581% 99.34%

Shahdara’s water quality is far better than that of other plac-
es, as Figure 1 illustrates. Sweet groundwater is available to
about 79% of the population, but only 16% and 5%, respec-
tively, have access to neutral and slightly saline water. Except
in some situations, the water is naturally of high quality and
tastes sweet. The natural salt Its neutral flavor comes from its
substance., In the satellite city, about 48% of residents have
access to sweet water, while only 32% and 20%, respectively,
have neutral and saline water, With a few exceptions, the wa-
ter quality is generally good, Variations in groundwater fla-
vor are mostly caused by sewage leaks. excessive groundwater
pumping, and household waste disposal. The water within
Basra has a distinct smell and is brackish. While 41% of people
have access to fresh water, about 55% of people have brack-
ish water. There is a natural source for the disagreeable taste
and smell. Due to their inability to purchase bottled water,
the impoverished inhabitants of this informal settlement were
compelled to use tainted water

Figure -1-

Source: From the researcher’s work, Table No, -2-

3 Water Odor.

Three categories were used to classify the water’s odor in this
study: mild, odorless, and slight. With the exception of a few
locations, the water in Basra and Shahda had no smell, al-
though there were faint smells in the Islamic Colony. Accord-
ing to an analysis, 20% of Basra’s population had water with a
slight odor, while 70% had access to odorless water. Sewage
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leaks could be the cause of the smell. In Shahda, 14% of people
had mildly odorous water, whereas 84% ofpeople had odorless
water. In the Islamic colony, 41% of people had water with
a faint odor, whereas 42% of people had odorless water. In
comparison to other research sites, this area also had a higher
level of pervasive odor,

Physical and Chemical Water Parameter Analysis.

The physical and chemical properties of water samples ob-
tained from the Basra Provincial Council’s Regional Labora-
tory for Water Resources Research (PCRWR) in Basra City
were examined. Among the essential physical properties
were pH, electrical conductivity (EC), and total dissolved sol-
ids (TDS). Among the essential chemical properties were bi-
carbonate, chloride, sulfate, magnesium, calcium, water hard-
ness, sodium, potassium, alkalinity, and nitrates, The results
were then compared and discussed using the World Health
Organization’s (WHO) criteria,

4. Total Dissolved Solids (TDS).

Numerous inorganic minerals and some organic minerals or
salts, including potassium, calcium, sodium, bicarbonates,
chlorides, magnesium, sulfates, etc,, can be dissolved in water,
These minerals give the water an unpleasant flavor and a diluted
hue, Regarding the benefits or drawbacks of water that exceeds
the 1000 ppm standard limit set by the World Health Organ—
ization, opinions are divided. Total dissolved solids (TDS) in
drinking water come from a variety of sources, including in-
dustrial effluent and urban sewage, As a result, TDS testing
is thought of as a gauge of the overall water quality. Figure 5
shows that these values in the Islamic Colony ranged from 290
to 395 ppm. The TDS readings varied from 401 to 429 ppm in
Shahdara and from 406 to 694 ppm in the associated city. Con-
sequently, these ranges were taken into

5. Electrical Conductivity (EC),

Pure water is an excellent insulator rather than a strong elec—
trical conductor, The electrical conductivity of water is im-
proved by raising the ion concentration. Water’s electrical
conductivity is typically determined by the quantity of dis—

3

- /-="

o

=

i S ijigu'ﬁ'jl‘..—..w'l ..‘."......-'IJ-..Ul} \.L.!‘qn..]'l.n

1FA



3
y

s Sgrall oai

4

dahall latylla

Sty sty

=

kY]

ST

iy Sty bl Reelall Lty llly Sl b RS2 dlad
AY « YU 5T 2 Y £ £V Oliasy Ll Al (YA ) 20l

solved particles init. In essence, electrical conductivity (EC) is
a measurement of a solution’s ionic activity, which allows it to
conduct electricity,

The electrical conductivity value should not be greater than
400 pS/em, according to World Health Organization (WHO)
guidelines. Shatt al-Arab had electrical conductivity values
between 290 and 595 pS/cm, Zubair had values between 406
and 694 puS/cm, and Shahdara had values between 401 and 429
pS/cm. These Because of the high concentration of dissolved
solids, the results unequivocally show that the water in the
study locations was strongly ionized and had a greater level of
ionic activity. As such, it is a good electrical conductor,

Pure water is an excellent insulator rather than a strong elec-
trical conductor. Water’s electrical conductivity is improved
by higher ion concentrations, Water’s electrical conductivity
is typically determined by the quantity of dissolved particles in
it. In essence, electrical conductivity (EC) is a measurement of
a solution’s ionic activity, which allows it to conduct electric-
ity.

The electrical conductivity value should not be greater than
400 microsiemens/cm, according World Health Organization
(WHO) guidelines, Shatt al-Arab, Zubair, and Shahdara have
electrical conductivity values ranging from 290 to 595 micro-
siemens/cm, 406 to 694 microsiemens/cm, and 401 to 429 mi-
crosiemens/cm, respectively. These The results clearly dem-
onstrate that the water was highly ionized and had a higher
degree of ionic activity due to the high concentration of dis-
solved solids in the studied locations. Itis an excellent electri-
cal conductor as a result.

A Water pH.

The concentration of hydrogen ions in pure water is indicated
by its pH. The range is (0 to 14. Water is often regarded as
neutral when its pH is 7, acidic when it is lower, and alkaline
when it is higher. Water usually has a pH between 6 and 8.5,
It has been observed that while high-pH water can turn bit-
ter, low-pH water is typically poisonous. The World Health
Organization (WHO) states that water should have a pH of 6.5
to 8.3, The pH was between 7.2 and 7,35 in southern Baghdad,
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7.4 to 7.5 in the satellite city, and 7.5 in Shahdara., pH readings
ranged from 7.4 to 7.35. Therefore, the pH levels in the re-
search locations were within the alkaline or basic range rather
than exceeding the acceptable range..

B . Bicarbonate (HCO;),

Bicarbonate concentrations in water are pH-dependent and
typically fall below 500 mg/L in groundwater. It influences
the alkalinity and hardness of water since it is the typical alka-
line component present in practically all surface water bodies,
Water’s bicarbonate content is increased by rock weathering,
Water hardness is mostly caused by water-soluble bicarbo-
nates, such as calcium and magnesium bicarbonates, Hard
water can lead to stomach issues and should not be consumed.
Although there is no recommended bicarbonate level by the
World Health Organization, It believes it to be at 500 mg/L at
most. The current study found that bicarbonate concentrations
varied from 225-320 mg/L in southern Baghdad, 170~175 mg/L
in Satlait City, and 160-180 mg/L in Shahdara, Consequently,
these values were within the norm band.

C. Chloride (Cl).

The main source of chloride is the dissolving of hydrochloric
acid salts, such as table salt (NaCl) and NaCO3, Sewage, sea—
water, industrial waste, and other sources all contribute chlo-
rides. When opposed to groundwater, surface water bodies
frequently have lower chloride concentrations. The human
body’s metabolic activities and other important physiologi-
cal functions depend on chloride. Growing plants, pipes, and
metal constructions are all harmed by high chloride concentra—
tions. The World Health Organization (WHO) states that the
content of chloride should not be more than 250 mg/L. The
Islamic Colony had chloride levels between 16 and 66 mg/L, the
Sub-City had levels between 54 and 78 mg/L, and the Shahdra
had levels between 51 and 88 mg/L. Consequently, every sam-
ple had a low chloride concentration (Table -3-),

Table -3-

Performances of different methods on cross dataset valida-
tions,

3

- /-="

o

=

3
3,
4
3
E,
d
2
;

-




3
y

s Sgrall oai

4

dahall latylla

Sty Aot Yty

=

)

iy Sty bl Reelall Lty llly Sl b RS2 dlad
AY « YU 5T 2 Y £ £V Oliasy Ll Al (YA ) 20l

Testing Train-  Method F-mea- Precision Recall  Accuracy
ing Dataset sure
Dataset

FCN-8s-FL 9.16%  15.80%  6.453% 98.65%

OFR ONR FCN-8s-FL-
AU 3143%  5099% 2272%  98.95%

FCN-8s-FL  2298% 27.20% 19.89% 97.62%

ONR  OFR FCN-8s-FL-
RMSJ 3660% 60.71% 26.20% 98.38%

indicates our method has much better generalization perfor-
mance on different datasets.

D. Sulfate (SO4).

Sulfate compounds are found in practically all bodies of water
and are mainly produced by the dissolving of sulfuric acid salts.
Mine runoff, pyrite oxidation, and other factors could be the
cause of high sulfate concentrations. Although sulfates can be
found in Sulfates are recognized to pose no significant health
hazards when present in natural water at concentrations rang-
ing from a few to several hundred mg/L. The World Health
Organization (WHO) states that the maximum concentration
of sulfates in drinking water is 250 mg/L. The research sites had
sulfate values of 33—-106 mg/L in Basra, 79-310 mg/L in Zubair,
and 72-86 mg/L in Shahdra (Figure 10), The results show that
the sulfate concentration in the satellite city was higher than
advised and might be dangerous for human health.

F. Magnesium (mg),

Water naturally contains magnesium, which is the eighth most
common element in the Earth’s crust. It is present in minerals
like magnesium and dolomite and is necessary for the healthy
operation of living things. About 25 grams of magnesium are
found in the human body (40% in muscles and tissues and 60%
in bones), The acceptable level for magnesium in water should
be 150 mg/L, according World Health Organization guide-
lines. Magnesium levels in the study sites were 6~36 mg/L in
southern Basra, 36-58-84 mg/L in Al-Shahdara and 56 mg/L
in Al-Satliyah City. Basra has a lot less magnesium than the
governorates of Baghdad and MosulThe population’s health is
impacted by this comparatively low concentration because it
is necessary for human health.
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G. Calcium (Ca).

The most prevalent element in the Earth’s crust, calcium is
essential to the health of human bones and cells. The human
body stores about 95% of its calcium in its teeth and bones,
While excessive calcium intake might result in cardiovascular
disease, severe calcium shortage in humans can induce rickets,
impaired blood coagulation, bone fractures, and other disor-
ders, The US Food and Drug Administration (FDA) (2002)seta
maximum of 200 mg/L of calcium in drinking water, while the
World Health Organization (WHO) (1996) established a toler—
able range of 75 mg/L. However, for optimal body function,
an adult need 1000 milligrams each day. The WHO criteria
were taken into consideration in spite of other requirements.
The Islamic Colony had calcium concentrations of 26-40
mg/L, the Sub-City had concentrations of 61-84 mg/L, and
the Shahdra had concentrations of 18-29 mg/L. The calcium
level in the sub—city exceeded the WHO-recommended limit,
potentially endangering the residents, 4 9 Hardness

High mineral concentration, which is usually safe for humans,
is a characteristic of hard water. Since calcium and carbonate
are the two most soluble ions in hard water, it is commonly
measured in calcium carbonate (CaCO3). The World Health
Organization (WHQ) recommends 500 mg/L of hardness in
water, Hardness in the study locations varied between 195 and
330 mg/L in Baghdad and Basrabetween 265 and 285 mg/L in
Shahd and between 190 and 310 mg/L in the associated city
(Figure 13). These findings show that the water hardness is safe
for the local populace and complies with WHO guidelines,

H. Sodium (Na),

Water contains trace amounts of the silvery-white mineral
sodium. The human body can prevent a number of serious
illnesses, including kidney damage, high blood pressure, mi-
graines, and others, by consuming enough sodium. The bulk
of water sources in most nations have less than 20 mg/L of so—
dium, however in certain nations, the sodium level is higher
than 250 mg/L (WHO, 1984), The WHO recommends that
drinking water have a salt content of 200 mg/L. The sodium
concentration in the study locations varied from 36 to 93 mg/L
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in Basra, from 61 to 140 mg/L in the nearby city, and from
28 to 33 mg/L in Shahdara (Figure 14). Shahdara also has a
comparatively low salt level., which may be detrimental to the
health of the local population.

-, Potassium (K),

The silvery-white alkali potassium reacts violently with wa-
ter. Since potassium is necessary for all living things to op-
erate, it is present in all human and animal tissues, particularly
in plant cells, The human body has about 110 to 140 grams of
potassium overall. It is necessary for several body processes in
humans, including heart protection, blood pressure regulation,
protein dissolution, muscular contraction, nerve stimulation,
among other things. A potassium deficiency is rare, yet it can
result in symptoms including depression, weak muscles, irregu-
lar heartbeats, and more. A acceptable potassium level of 12
mg/L has been established by the World Health Organization
(WHO). The results show that the potassium levels in the Is-
lamic Colony ranged from 5.2 to 7.5 mg/L in the locations un-
der investigation. 3 2-3.6 mg/L in Shahdara and 5 4-7 9 mg/L in
Satellite City. These outcomes were in compliance with WHO
guidelines and may offer protection against illnesses linked to
severe potassium deprivation.

— Alkalinity.

Alkalinity is the presence of one or more ions in water, such as
hydroxides, carbonates, and bicarbonates. It can be defined as
the ability to oppose acidity. To lessen the damaging effects of
acidity, most water sources should have a moderate alkalinity
concentration, Excessive doses, however, might lead to several
issues. Alkalinity is exclusively defined by the WHO guidelines
in terms of 500 mg/L of total dissolved solids (TDS), Alkalinity
in the research locations ranged from 181 to 289 mg/L in the
Islamic colony, from 171 to 188 mg/L in the satellite city, and
from 277 to 211 mg/L in Mosul. As a result, these results were
below the World Health Organization’s guidelines and are not
expected to result in health issues.

- Nitrate (NO3)

Blue baby syndrome in infants is one of the most significant
diseases caused by fertilizers that affect the purity of water.
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Nitrates come from a variety of sources, including the nitrogen
cycle, industrial waste, and nitrogen fertilizers. The World
Health Organization states that the maximum level of nitrates
that can be found in drinking water is 10 mg/L. Organization
(WHO), Nitrate concentrations in the studied locations ranged
from 4.5 to 6.4 mg/L in the Islamic Colony, 3 4 to 3.5 mg/L in
the nearby city, and 3.2 to 3.6 mg/L in Al-Shahdara. In con-
trast to Baghdad Governorate, where nitrate levels in the water
exceed the allowable range and endanger public health, these
findings show that the nitrate levels in the study locations are
acceptable.

—. Iinesses Resulting from Low Water Quality,

Unfortunately, because of contaminated drinking water and
inadequate sanitation, rates of waterborne illnesses are much
higher in underdeveloped nations. Because of this, the preva-
lence of waterborne illnesses is concerning, especially among
young children, According to estimates, these illnesses claim
the lives of about 230,000 babies {those under five) in Iraq each
year (Digitex, 2013). Sewage, fertilizer use, rotting and seeping
organic matter, and other contaminants affect water in rural
and suburban regions, where there are almost no water treat-
ment facilities,

Poor water quality is associated with a number of fatal illness—
es, including cholera, typhoid, and diarrhea. Many of these
illnesses were brought on by the usage of tainted groundwater
in the research locations.

show that 1.1% of Basra residents had cholera, 7.2% had diar-
rhea, 6 3% had typhoid, 4.4% had jaundice, and 2% had kidney
stones. The primary causes of this are the use of contaminated
water and poor sanitation, In Satlait, 12 6% of people had di-
arrhea, whereas kidney stones, typhoid, cholera, and jaundice
afflicted a smaller portion. This is explained by the citizens of
Baghdad leading healthier lifestyles and having superior wa-
ter quality, 15.6% of people in Shahdara had diarrhea, 3 8%
had typhoid, 1.6% had kidney stones, and 1.1% had cholera.
According to analysis, 36.0% of the Islamic Colony’s popula-
tion contracted waterborne illnesses as a result of using subpar
water whenever possible. not be able to purchase bottled and
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filtered water, and 64.0% lacked access to potentially harmful
water. Due to the populace’s access to bottled and filtered wa-
ter, just 18.1% of Mosul’s population had waterborne illnesses,
compared to 81.9% who did not, Compared to other study
regions, Shahdara’s groundwater quality prevents 77 9% of
the population from contracting waterborne illnesses. In the
meantime, waterborne illnesses affected 22.1% of the popula-
tion.

Conclusion,

Like other large Pakistani cities, Bahawalpur’s groundwater
quality is declining. In the Islamic Colony, where groundwa-
ter quality is extremely poisonous, the situation is especially
serious. The Islamic Colony’s population has access to diluted
water for 48%, somewhat brackish water for 55%, and mildly
odorous water for 41%, according to survey results, 70% of
people in Satellite City have access to odorless water, 48% to
fresh water, and 61% to clean water. In contrast, Shahdara has
significantly superior groundwater quality, with 79% of the
Fresh water is available to the inhabitants, and 84% of them
reported that the water had no smell. Significant By examin-
ing the physical and chemical properties of the gathered water
samples in a lab, groundwater pollution was discovered, The
results for these parameters either exceeded the permissible
levels set by the World Health Organization or dropped below
the average norms. For example, among the physical met-
rics, the water samples’ electrical conductivity (EC) was sig-
nificantly higher than the permitted maximum of 400 micro-
siemens/cm, Health was negatively impacted by the high levels
of total dissolved solids (TDS) and groundwater hardness in
the Islamic Colony and its dependencies. Similarly, the pH
values of the water samples were in the alkaline range. range
and higher than neutral (>7). The levels of calcium (Ca) and
sulfate (SO,) in Satellite City were 84 mg/L and 310 mg/L, re-
spectively, above the allowable limits of 75 mg/L and 250 mg/L
and resulting in health issues.

Chloride (Cl) concentrations in the Islamic Colony varied from
16 to 66 mg/L, which is much less than the 250 mg/L WHO
norm. mg/L. Shahdara’s sodium content was 28-33 mg/L,
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which is likewise far lower than the WHO recommended lim-
it of 200 mg/L and may be harmful to the local population’s
health, Significant differences from WHO guidelines are also
reflected in other measures, Waterborne illnesses like cholera,
typhoid, and diarrhea were common in the research sites due
to poor water quality, especially in the Islamic Colony, where
36% of the population suffered from serious infections. On
the other hand, compared to the Islamic Colony, residents of
Shahdara (22 1%) and Satellite City (18 1%) had comparatively
less severe waterborne illnesses. Thus, this study recommends
the following measures to protect valuable human lives from
waterborne illnesses: routine groundwater quality monitor-
ing: the installation of additional water purification facilities
by the provincial government to supply safe drinking water;
the separation of sewage outlets from water supply outlets to
prevent sewage from contaminating groundwater; immediate
improvement of sanitation conditions; and the TMA (Town
Water Management Authority) should launch awareness pro-
grams about waterborne illnesses and the significance of clean
water for human health.
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