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Abstract: Water is essential to life. Our earth is covered with 71 percent of water, of which the oceans cover 96.5
percent. In order to meet their survival needs, living organisms including human beings depend on each other and
the environment. Human beings are completely dependent on water for their survival, where the water with good
quality and permissible limits has a significant impact on maintaining overall good human health. On the other hand,
contaminated water with high impurities than the standard limits has an adversarial impact on health. For example, the
excessive dose of sodium intake can cause severe health conditions like nausea, dehydration, vomiting, gastrointestinal
infection, and even neurological damage. The present study comprises of different water quality parameters analyzed
at different locations of Nawabshah City, Pakistan. Samples included drinking water as well as tap water. A total of
18 samples were collected from 6 different locations of Nawabshah City. The analyzed parameters were Turbidity,
Dissolved Oxygen, Magnesium Ions, Calcium Ions, Chloride, and Sodium. World Health Organization (WHO)
standards were compared with and followed in the present study. Only the Dissolved Oxygen appeared out to be
within the permissible limits, whereas all other parameters showed a few results exceeding the standard limits at some
locations.
Keywords: Physicochemical Parameters, Water Quality, Tap, and Drinking Water.

1. INTRODUCTION
Water has an insurmountable role in ensuring the
overall health and survival of human beings [1,
2]. It is also a survival dependent agent for most
of the living organisms [3, 4]. Not only this but
the quality of water also has a significant impact
on keeping the environment clean and habitable
[5]. Underground and surface water are the two
main sources of utilization. Underground water
only consists of 3% of fresh water and this water is
used by approximately 1.5 billion people [6]. The
average consumption of water in Pakistan is about
1 gallon per day and 188 gallons for other purposes
[7]. One of the estimates suggests that only 32% of
the world population is consuming the water from
safe sources, 51% from centralized pipe supply, and
the water consumed by the remaining 17% is unsafe

[8]. In Pakistan, the consumption of unhygienic
and unsafe water results in 30% of all diseases and
40% of all deaths [9]. Water with over the limit
impurities is also associated with more biological
waterborne pathogen growth and consequently
leading to more illness and waterborne diseases
when consumed. Diseases such as diarrhea, malaria,
intestinal worms, and cholera are the result of
contaminated water consumption [10]. One of the
leading causes of water contamination is the liquid
waste produced by agricultural lands and industries
which consequently are released into the lakes and
rivers. These wastes contain detrimental toxins or
chemicals, thereby contaminating the major sources
of water consumption [11]. Unfortunately, Pakistan
has insufficient monitoring programs and improper
surveillance to check the quality of drinking water.
It gets even worse when we consider the pathetic
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situation of institutional/government arrangements,
absence of well-equipped laboratories, and noncompliance of WHO standards [12]. The present
study analyzes the water quality parameters of
drinking as well as tap water at different locations
of Nawabshah City, compares the acquired results
with WHO standards, and asserts the necessary
measures to be taken.
2.

MATERIALS AND METHODS

2.1. Study Area and Sampling Locations
Nawabshah is the old name of Shaheed Benazir
Abad District of Sindh province, Pakistan. It is the
headquarters of the Shaheed Benazir Abad District
with a population of 1,135,131. It is located at 26.25
latitude and 68.41 longitudes with an elevation of
34 meters above sea level. Population wise, it is the
6th biggest in Sindh Province and therefore roughly
the geographic center of it. In this city, 80% of the
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A total of eighteen drinking water and tap water
samples were collected specifically from both
surface and groundwater sources. Four samples
were collected from each source from areas Quest
Hostel, Bhangwar colony, Sanghar Road, and New
Naka. Two samples were collected from Canal
water source including Rohri canal and Gajra Wah.
Sampling locations were selected from the main
population zone and samples were taken in sterilized
polythene (1.5L) bottles, labeled with location
names, point of source, type of water sample, date,
and time and kept at room temperature. In QUEST
Hostel, two of the male student dormitories were
selected, named Block A and Block H. Two samples
of tap and drinking water were collected from each
dormitory block. Two local houses were selected
in the Bhangwar colony from where two samples
of tap and drinking water were collected from each
house. From Sanghar Road and New Naka, two
houses and two public hotels were selected for each
location. Each selected house and the public hotel
was collected with tap and drinking water samples.
2.3.

Parameters Tested

The present study comprises the 6 water quality
parameters that were analyzed of the collected
samples. The analyzed parameters were: Turbidity,
Dissolved Oxygen, Magnesium ions, Calcium
ions, Chloride, and Sodium respectively. All the
parameters were tested at the Laboratories of
Energy and Environment Engineering Department,
QUEST Nawabshah.
RESULTS AND DISCUSSION

3.1 Turbidity

of WHO

Nawabshah

2.2. Water Sample Collection

3.

l-equipped

as well as

stages and risk factors that have a potential hazard
in the implementation/ bridge development process
in Jakarta? Are there any dominant risk factors
in each activity stage of the implementation/
bridge development process in Jakarta? and How
is risk-based safety planning to improve the OHS
performance.

Fig. 1. Different Samples of Drinking and Tap
Water
Fig. 1. Different Samples of Drinking and Tap Water

2.2. Water Sample Collection

Turbidity of water is described as the number of
suspended materials, clay or sand, or some other
organic matter. Its unit is mg/L or ppm. It depends
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Sample Number
Type Of Water
Sample Number
Type Of Water
1
Tap Water
1
Tap Water
2
Drinking-Water
2
Drinking-Water
3
Tap Water
3
Tap Water
4
Drinking-Water
4
Drinking-Water
5
Canal Water
5
Canal Water
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Canal Water
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Canal Water
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Tap Water
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Tap Water
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Drinking-Water
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Drinking-Water
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Tap Water
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Tap Water
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Drinking-Water
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Drinking-Water
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Tap Water
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Tap Water
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Drinking-Water
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Tap Water
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Tap Water
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Drinking-Water
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Tap Water
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Drinking-Water
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Drinking-Water
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[16]. Figure 4 shows the results obtained from all
18 samples. All the samples analyzed were found to
be well within the WHO standard limit.
3.3

Magnesium Ions

High levels of magnesium ions in water are one
of the contributing factors of turning the water
into hard water. Hard water has been associated
with cardiovascular disease, growth retardation,
reproductive failure, and other health problems.
Whereas low levels of magnesium are found to be
associated with endothelial dysfunction, increased
vascular reactions elevated circulating levels of
creative protein, and decreased insulin sensitivity.
Low magnesium status has been implicated in
hypertension, coronary heart disease, type 2
diabetes mellitus, and metabolic syndrome [17].
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one of the local houses in the Bhangwar colony.
Such a high value in drinking water is alarming as
it can contribute to adverse health effects on the
house residents.
3.4
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Just like magnesium ions, calcium ions are also a
contributing factor towards turning water into hard
water. Calcium ions, just like magnesium ions, were
calculated after analyzing calcium hardness and
then multiplying its value with the constant factor
of 0.4004. Calcium supplements are considered
safe and well-tolerated, but recent studies have
questioned their safety as the high levels of calcium
are found to increase vascular diseases and thus
cause mortality. Similarly, exceeding values of
calcium in drinking water are found to have adverse
health effects [18]. Figure 6 shows the results of the
samples analyzed. Only 3 samples were found to
have crossed the limit while the rest were found to b
within the WHO standard limit value of 100 mg/L.
Out of those 3 samples with higher values, only one
was a drinking water sample, while the remaining 2
were tap water samples.

Magnesium ions were calculated after
calculating magnesium hardness. Figure 5 shows
the obtained results. Out of the 18 samples tested, 3
samples were found well over the threshold value,
1 was slightly higher than the approved limit, 2 on
the boundary line, while the remaining 12 were
below the standard level. The highest magnesium
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