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Abstract

Human life in particular and all living things in general depend on water because it is required for many
everyday tasks, such as industrial and agricultural operations.

In order to compare the quality of water generated by the Tikrit Main Station and the Sherqat Main
Station, two significant stations in the Salah al-Din Governorate, Iraq, this study looked at the most
crucial physical and chemical traits for evaluating water quality.

The raw source water, the station's filtered water, and the domestic network water were the three
sources from which each station was assessed.

The concentrations of total dissolved solids, turbidity, and total hardness were lower in Sherqat water
than in Tikrit, indicating that the water quality in Sherqat was superior to that in Tikrit. Additionally,
Tikrit has greater iron concentrations than Sherqat, which can be a sign of contamination and subpar
water network conditions.

The report suggested improving Tikrit's treatment procedures and making sure that consumer health
regulations are followed.
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Introduction

Water is considered an essential and irreplaceable component of human life, crucial for
several aspects of daily activities, including consumption, sanitation, and diverse industrial
and agricultural operations [,

In light of the increasing worldwide environmental challenges, especially regarding water
resources, it is essential to strive for the preservation of water quality and ensure its safety for
users. In this context, the importance of various water purification facilities has emerged to
ensure the availability of water that is both safe for human use and of high quality.

The primary goal of the Sherqat and Tikrit water treatment facilities in the Salah al-Din
Governorate of Iraq is to supply potable water that is of a healthy grade. Consequently, the
people who live in these two regions of the Salah al-Din Governorate place a high value on
these two plants.

The primary goal of this study was to evaluate the most crucial chemical characteristics for
determining the quality of water, such as pH, which should be between 6.5 and 8.5. This pH
value indicates how acidic or alkaline the water is. Apart from its significance for human
health, pH can also have an impact on pipes and equipment because acidic water can corrode
or destroy pipelines . Attention was also paid to studying a very important indicator for
assessing water quality. This indicator is considered a physical one, electrical conductivity. It
can be defined as an indicator of the different ionic contents in water, including the various
dissolved salts. Electrical conductivity is an important biological indicator for assessing
water, as it represents the mineral content of the water 1,

In addition, total dissolved solids levels are an important indicator of the concentrations of all
the different dissolved solids in the water, including minerals and salts, and therefore they
also have a direct relationship with electrical conductivity .
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It's worth noting the importance of studying the level of one
variable that is lacking in many water research studies:
phosphate ions. This is a major pollutant that directly
impacts water quality and is a result of industrial or
agricultural waste. Chloride ions are also an important
indicator of water quality, and their elevation is an indicator
of industrial or sewage pollution !,

Alkalinity is a measure of the amount of carbonate and
bicarbonate salts present in water in their dissolved form
and directly affects the acidity of water 6. Turbidity, which
causes visual dispersion of water, is a measure of pollutants
and suspended particles in the water . While the total
hardness of water is an important and direct indicator of
magnesium and calcium salts, these salts affect the quality
of water as they affect the reactive processes of washing
materials, including soap. In addition, the presence of these
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salts causes blockage of pipes carrying water or using water
in industrial processes ®I.

Iron is an important mineral in determining water quality. It
is commonly found in various water sources. One of the
effects it causes on water quality is a change in the taste and
color of the water. It also has long-term harmful health
effects due to its cumulative effect when the consumer uses
the water for drinking ™',

The main objective of this study is to evaluate the efficiency
of the two main drinking water treatment plants in Sherqat
and Tikrit in Salah al-Din Governorate, Iraq, during the
winter of 2025 AD. This is done by evaluating the most
important chemical properties of the water at three locations
in each plant, including the source water (before treatment),
the resulting water (after treatment), and the local network
water when it reaches the consumer.

Fig 1: A study Site

The subsequent chemical and physical parameters
constituting water quality indicators were quantified, and
samples were examined utilizing a suite of advanced tools
and approved methodologies:

The pH was assessed utilizing a pH-3310-JENWAY
instrument (manufactured in Japan). The alkalinity of the
three samples was assessed using this apparatus to guarantee
precision. Electrical conductivity (EC) and total dissolved
solids (TDS) were quantified utilizing an EC-meter-BC3020
manufactured in Singapore. Turbidity was quantified
utilizing a turbidity meter manufactured in Taiwan. Total
hardness was assessed on a HACH/DR3900, employing the
10293 Hardness, Ca/Mg methodology. Chloride was
quantified via a HACH/DR3900 through the 10291 Chloride
TNTplus methodology. Alkalinity was measured with a
HACH/DR3900 employing the 10239 Alkalinity TNTplus
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technique. Iron was quantified utilizing a HACH/DR3900
through the 10306 Iron, HPT25In method (metal
preparation set TNT890). Phosphate was quantified utilizing
a HACH/DR3900 in accordance with Method 8007 Powder
Pillows Persulfate UV Oxidation. P,Os was quantified with
Method 10127 TNTplus.

The findings were statistically evaluated with SPSS version
20, and the mean and standard deviation were computed. A
t-test was employed to compare two groups. Substantial
differences between the two groups were identified at a
probability threshold of p<0.05.

Results and Discussion
The results obtained from this study can be illustrated in
(Table 1).
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Table 1: Parameter values for physical and chemical properties
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No. Parameter Source Sherqat Station, Mean + SD Tikrit Station, Mean + SD P-Value, <0.05
In 7.80+0.0450 7.90+0.0360 ns
1 pH Out 7.40+0.0251 7.7940.0252 <0.05
Net 7.41+0.0404 8.05+0.1044 <0.05
In 480.3+2.517 521.0+2.000 <0.05
2 E.C uS/cm Out 477.0£2.000 524.3£1.568 <0.05
Net 500.3+1.582 523.2+1.365 <0.05
In 238.3+1.528 256.3+1.0042 <0.05
3 T.D.S ppm Out 237.0£1.100 255.0+1.4420 <0.05
Net 243.3%£1.517 256.340.5774 <0.05
In 1.0071+0.0208 0.9000+£0.0173 <0.05
4 PO4ppm Out 0.9967+0.0152 1.0000+0.0261 ns
Net 0.9000+0.0300 0.8010+0.0104 <0.05
In 0.7033+0.0152 0.7267+0.0152 ns
5 P20s ppm Out 0.6920+0.0021 0.6960+0.0018 ns
Net 0.6913+0.0015 0.5937+0.0055 <0.05
In 16.30+0.2646 23.23+0.2082 <0.05
6 Cl'ppm Out 19.60+0.1732 19.80+0.1732 ns
Net 19.10+0.9999 24.63+0.1524 <0.05
In 156.1+1.0161 158.2+1.3240 <0.05
7 Alkalinity ppm Out 165.3+1.1528 167.1£2.1420 <0.05
Net 166.1+6.241 176.9£1.3840 <0.05
In 0.3000+0.0100 1.783+0.0152 <0.05
8 Turbidity NTU Out 0.2767+0.0057 0.7517+£0.0076 <0.05
Net 0.2833+0.0605 1.083+0.0152 <0.05
In 208.0+2.4509 227.3+3.1430 <0.05
9 | Total Hardness ppm Out 211.241.3810 225.34£2.8350 <0.05
Net 209.5+£2.1110 226.6+2.3570 <0.05
In 0.0100£0.0010 0.0200+0.0010 <0.05
10 Fe ppm Out 0.0108+0.0005 0.0103+£0.0012 ns
Net 0.0097+0.0006 0.0200£0.0010 <0.05
1. pH regarding network water, with a pH value of 7.41 in Sherqat

The pH value varied from 7.4 to 8.05 in all instances. The
results for incoming water (raw water) were nearly same
between the two stations, with Sherqat station measuring 7.8
and Tikrit measuring 7.9, suggesting a comparable raw
water source. The water discharged from the station (post-
filter) exhibited a statistically significant difference at
p=0.05, with the pH in Tikrit being higher (7.79) than that in
Sherqgat (7.4), suggesting a disparity in the filtration
processes. A significant difference was observed at p<0.05

and 8.05 in Tikrit, as illustrated in Table (1) and Figure (2),
showing that Tikrit's network water exhibits greater
alkalinity. The water in Tikrit may have elevated levels of
carbonates and bicarbonates, resulting in increased
alkalinity. The results of the current study are consistent
with some previous studies on the environmental reality of
water treatment plants in the districts of Al-Awja and Al-
Zalaya in Salah al-Din Governorate !'%!,
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Fig 2: pH values for the studied water models

2. Electrical Conductivity (EC)
The results demonstrated a statistically significant difference
at p<0.05 for all examined cases. The maximum
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conductivity of incoming water (raw water) was observed at
521 pS/cm at the Tikrit station, in contrast to 480.3 uS/cm
in the Sherqat station. The conductivity of the effluent water
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post-filtration was higher in Tikrit at 524.3 than in Sherqat,
which recorded 477. The conductivity of network water was
523.2 in Tikrit, compared to 500.3 in Sherqat, as illustrated
in Table (1) and Figure (3), indicating that the filtration
operations had minimal impact on conductivity. The
disparity in conductivity persists between the two locations,
with Tikrit exhibiting higher levels. Electrical conductivity
indicates the concentration of dissolved salts in water,
suggesting that Tikrit water has a higher content of salts, b
including chlorides, sulfates, and sodium. Moreover, it may

https://www.chemistryjournals.net

suggest that the Tikrit water supply is more contaminated
than the Sherqat water source ['!l. The results of the current
study are consistent with some previous studies,
Environmental and microbiological study solutions to
evaluate the drinking water purification plant for the city of
Al-Dur, Salah Al-Din "?!. But it differs from the results of
the study conducted by Darwish and others about Evaluation
of the water quality of the Tigris River using diatom
communities between Aziziyah and Kut/Iraq 3!,
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Fig 3: EC values for the studied water models

3. Total Dissolved Salts (TDS)

The results demonstrated a significant difference at p<0.05
for all examined cases. The maximum concentration of total
dissolved solids was observed in the entering water in Tikrit,
at 256.3 ppm, in contrast to 238.3 ppm in Sherqat. The
outgoing water exhibited a consistent difference, with a
negligible reduction observed at both stations post-filtration,
as illustrated in Table 1 and Figure 4. In the instance of the
network water, the disparity persisted, with Tikrit
maintaining a higher level. The data may suggest an
elevation in dissolved salts and minerals in the Tikrit water,

mirroring the characteristics of the raw water entering the
station. Moreover, the filtration operations may fail to
eliminate all dissolved materials, resulting in a persistent
disparity between the two stations post-treatment ', The
results of the current study are consistent with the study
conducted by Al-Hamdani and others about a study of the
quality of drinking water for some water purification
projects and water transport networks within the city of
Mosul "4, But it differs from the results of the study about
evaluation of the efficiency of four drinking water treatment
plants in Salah al-Din Governorate [,
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Fig 4: TDS for the studied water models
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4. Chloride (CL)

The chloride results in raw water exhibited a significant
difference at p<0.05, with the concentration in incoming
Tikrit water surpassing that of Sherqat (23.23 vs. 16.30
ppm). However, the post-filtration water from the stations
showed comparable concentrations, with no significant
difference observed. The network water exhibited a
significant difference at p<0.05, with chloride levels of
24.63 in Tikrit and 19.10 in Sherqat, as illustrated in Table

https://www.chemistryjournals.net

(1) and Figure (5). The elevated chloride levels in raw water
may stem from the flow of industrial or agricultural
effluents into nearby sources around Tikrit 1%, The results of
the current study are consistent with some previous studies
31 But it differs from the results of the study on the
environmental reality of water treatment plants in the
districts of Al-Awja and Al-Zalaya in Salah al-Din
Governorate [1%,
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Fig 5: Chloride (CL) for the studied water models

5. Phosphate PO4 and P20s

Table (1) and Figures (6) and (7) indicate that the values
between the two stations are closely aligned at all stages,
with some differences being negligible. This suggests that
the raw water source exhibits comparable phosphorus

concentrations, as both stations derive their water from a
shared river source, resulting in analogous phosphorus
levels. Phosphorus typically originates from agricultural
sources or industrial effluents, hence there may be little
changes in these parameters between Sherqat and Tikrit!'7!,
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Fig 6: PO4 for the studied water models
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Fig 7: P20s for the studied water models

6. Alkalinity

The alkalinity levels in Tikrit were marginally elevated
compared to Sherqat, both before to and following filtration,
as well as in the network water, suggesting that Tikrit's
water had a higher concentration of bicarbonates and
carbonates. The measured alkalinity data exhibited a
statistically significant difference at p<0.05 across all stages.
The alkalinity of the incoming water in Tikrit was measured

at 158.2 ppm, in contrast to 156.1 ppm in Sherqat. The
outgoing water in Tikrit exhibited a concentration of 167.1
ppm, compared to 165.3 ppm in Sherqat. Additionally, the
network water in Tikrit was recorded at 176.9 ppm, while
Sherqat's was 166.1 ppm, as illustrated in Table (1) and
Figure (8). The water in Tikrit may originate from a source
rich in carbonate rocks, resulting in the dissolution of
increased bicarbonates [,
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Fig 8: Alkalinity for the studied water models

7. Turbidity

The turbidity data indicated a statistically significant
difference at p<0.05 across all stages. The water at Tikrit
station exhibited more turbidity than that of Sherqat (1.78
vs. 0.30 NTU), signifying a higher concentration of
suspended particles in Tikrit water. Turbidity in Tikrit post-
filter was elevated (0.75) compared to Sherqat (0.27),
indicating either reduced filtration efficiency in Tikrit or a
higher level of pollution in the incoming water. The
turbidity value of the network water was 1.08 in Tikrit

~37~

compared to 0.28 in Sherqat, as illustrated in Table 1 and
Figure 9. This rise is attributable to the prevalence of
suspended particulates and contaminants inside the network,
coupled with insufficient maintenance and treatment of the
system. The elevated turbidity in the raw water of Tikrit
may result from heightened human or industrial activity
compared to Sherqat, leading to an increase in suspended
particulates. The water flow in Tikrit may be more rapid,
resulting in heightened sediment disruption and enhanced
turbidity.
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Fig 9: Turbidity for the studied water models

8. Total Hardness T.H

The total hardness data exhibited a significant difference at
p<0.05 across all stages. The maximum value for entering
water was documented in Tikrit at 227.3 ppm, in contrast to
208 ppm in Sherqat. Similarly, the effluent water post-
filtration had a greater concentration in Tikrit, measuring
225.3 ppm, in contrast to Sherqat's 211.2 ppm. The total
hardness level in the Tikrit water network was greater than
that in Sherqat, with Tikrit recording 226.6 ppm and Sherqat

209.5 ppm, as illustrated in Table (1) and Figure (10). The
elevated hardness of Tikrit water may be attributed to its
higher concentrations of magnesium and calcium, derived
from the surrounding rocks or soil [!®. The results of the
current study are consistent with a statistical analytical study
of Tigris River water and drinking water in some locations
in Mosul city "', But it differs from the results of the study
about evaluation of the efficiency of four drinking water
treatment plants in Salah al-Din Governorate !>,
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Fig 10: T.H for the studied water models

9. Iron Fe

The water in Tikrit exhibits an elevated iron concentration,
demonstrating a statistically significant increase at p<0.05,
with a level of 0.02 ppm, in contrast to 0.01 ppm in Sherqat.
Nonetheless, the effluent water post-filtration exhibited no
substantial variation, although the iron concentration shown
a notable rise at p<0.05 for the Tikrit network water,
measuring 0.02 ppm in contrast to 0.0097 ppm in Sherqat,
as illustrated in Table (1) and Figure (11). The pipes or
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infrastructure in Tikrit may be more prone to corrosion,
resulting in elevated iron concentration. The geological
disparities between the two regions may account for the
varying solubility of iron in the raw water, or the variances
in the type and quantity of pollutants discharged into the
water in each region 2%, The results of the current study are
consistent with A study of the impact of heavy metal
pollution on some types of soil in Tikrit city 2!,
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Fig 11: Iron Fe concentration

Conclusion

The research indicated discrepancies in water quality
between the Sherqat and Tikrit water treatment facilities.
The water in Tikrit exhibited greater turbidity and elevated
levels of salts and dissolved substances, signifying a
variation in the water source and its environmental impact.
We conclude from this study that the Sherqat main station
was more efficient than the Tikrit main station in water
purification. The evaluated indicators were higher in Tikrit
than in Sherqat, namely total dissolved solids and electrical
conductivity, in addition to hardness, calcium, magnesium,
and pH. This directly impacts human water consumption in
areas that rely primarily on these two stations. An elevated
concentration of iron was also observed in Tikrit's water,
which may indicate a deterioration in the water supply
network. The study recommends periodic inspections of
both stations and the water supply network to ensure that
water of acceptable quality is delivered to consumers.
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