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Abstract: This study was conducted in the laboratories of the University of Tikrit / College of
Education for Girls/ Department of Life Sciences / and quality control laboratories for the study of
the unified Tikrit city water station project , which islocated on the course of the Tigris River within
Salah al-Din Governorate, where the study included five stages, starting with river water,
sedimentation basins and preservation tank, and ending with the last stage liquefaction water for
the Shuhada neighborhood, For the purpose of studying the physical properties of the project water
and comparing the results with standard specifications, and the study period extended from August
2023 AD until January 2024 AD, the study included measuring (water temperature, turbidity,
salinity, electrical conductivity), temperature valuesranged between (29.8-14) degrees Celsius and
turbidity values ranged between (1.4-54.6) and salinity values ranged between (145-256) The
electrical conductivity values ranged between (106-256) mg/L.
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1. Introduction

Water is an essential compound for all living organisms, and its importance lies in
being one of the basic components that enter the structure of a living cell by 75-95% of the
protoplasmic mass, and enters the composition of the various human and animal body
tissues and most plant components, as well as none of the digestion, absorption and
metabolism processes take place except in an aqueous medium (Bresha and Sharif, 2018).
Due to the development in various areas of life[1], developed countries have invented
various stations that filter and purify water and ensure the retention of Water with its
chemical and physical properties in its natural proportions, and to obtain water of
excellent quality and high quality. Many reports have indicated that the next crisis will
be due to water and maytransform the water crisis globally[2]. This urbanization and
rapid industrialization not only polluted water sources, but also led to a shortage of water
in different regions, so effective management of water resources is very necessary for
sustainable development[3]in addition, environmental activities also contributed to the
arrival of many pollutants to the river. Pollution is any change in the physical and
chemical properties of water quality and may occur directly or indirectly, which affects
the properties of water and makes it non-existent. Drinkable[4]. Analysis and examination

of the physical[5], chemical and biological properties of water is important, through which
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it is possible to know the quality and mechanism of its interaction with the surrounding

environment, as well as to describe water nutrition and runoff conditions[6].

2. Materials and Methods

This study was conducted on the project of the unified Tikrit water liquefaction
station, located on the Tigris River in the city of Tikrit - Salah al-Din Governorate, which
was established in 1975 and has a production capacity of 750 m3/ hours and the index
with coordinates (N43.6812). E 34.6212), as the physical properties of the water were
analyzed and examined, the Tigris River is the main supplier of the city's water, and for

this reason the Tikrit Unified Water Project was established on it[7].
¢ Sample collection

The sample collection process was carried out in the morning at a rate of once a month,
starting from raw water to theliquefaction area, as the study period extended for six
months from August 2023 until December 2024, where the sample was taken using sterile
bottles prepared in advance and washed with sample water to maintain the physical
properties of the samples, and a quantity of sample water must be pumped for a quarter
of an hour before filling the bottles to getrid of the contaminated water Stagnant samples,
the samples are collected inside plastic bottles made of (Polyethylene) size (2.25) (and
transported to the laboratory for the purpose of conducting physical tests) and the
necessary information is written on the bottles and transferred directly to the laboratory
after closing them well. The physical analyzes were conducted in the laboratories of the
Department of Life Sciences at the College of Education for Girls and the quality control
laboratories of the Water Department[8].

* Physical tests
e Water temperature Temperature and air

The measurement of water temperature inside the laboratory was carried out after
immersing the electrode used to measure the temperature of the HANNA device in the
sample, and when the reading is confirmed, the result is recorded[9].

e Turbidity

The turbidity was measured in the laboratory using the Turbidity meter type
HANNA-LP2000, which is measured in (NTU)[10], and the samples were shaken well
until mixed and then put an amount of the sample in the special container, taking into
account not to leave a trace of the fingers on the measuring container[11], where it must
be wiped with a cloth or handkerchief and the stability of the device and the non-
formation of bubbles and expressed by (N.T.U)[12].
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¢ Electrical Conductivity

The value of the electrical conductivity of the water samples was recorded by an
electrode after placing it in its own solution until the reading is stabilized, and then the
measurement is made when the electrode is immersed in the water sample, and the

reading is recorded after its stability in microkinis / cm[13].
* Salinity salinity measurement

Salinity measurement was performed by a field device containing electrodes placed
inside the water sample and the result appears on the device screen and when the result

is proven it is recorded in mg /liter[14].

3. Results and Discussion
As shown in Table (1), the highest value of pre-treatment temperature was

recorded at 29.8in the first station in August, and the highest value recorded for the water
sample after treatment was 28 degrees Celsius in the fifth station in September[15]. The
heat associated with the increasing number of personal vehicles in the absence of public
transport as well as diesel generators fill the deficit in the supply of electrical power[24].
The climate of Iraq, which is a continental climate hot in summer and cold in winter, is a
reason for the difference in temperature values during the months of study [16]The
mentioned values of the temperature of the water of the studied plants, with the exception
of the January month values for the first plants, have approached the proposed American
standard specifications (US-EPA, 2002) [25] for drinking water, which is (35-15) °C as in
theAnnex (21) [17]

The high rainfall rates have a great impact on the high percentage of water
turbidity, asitshowed the results of the current study are in table (2) that higher the value
of the turbidity before water treatment recorded in the first plantin January is 54.6 NTU
The highest value recorded after processing at the fifth plantin January is 49.7 NTU[26].
TheTo rise in Turbidity rates in River water During a class Winter Back to A reason Loss
Rainfall which Leads to an increase in Turbidity Water As a result of drift Soils and clays
and his arrival at the river [27] as Turbidity is affected andis directly proportional to Ratio
Falling rain and torrential rains resulting from it< [18]

The decrease in the turbidity value at the fourth plant is due to the stages of
purification that the water passes through at the purification plant [19]

The values of the electrical conductivity of water were at their highest pre-
treatment value in the fourth station in November, where it recorded 482 microsiemens /
cm, and the highest value after treatment was recorded in the fifth station of
November[27], where it was 474 microsiemens / cm as in Table (3). There is a direct
relationship between the electrical conductivity value of water and the number of
dissolved salts because the ions in the water transfer the electric charge [20]

The increase in the electrical access of water during the winter may be due to
the[28] washing away of a percentage of the soil with rainwater, which increases the
amount of dissolved salts in the water [21]

Table (4) shows the results of the salinity values of the current study[22], where

the highest value recorded for water salinity before the filtering and treatment process
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was 256 mg/l in the first station in August, and the highest value of the sample of water

prepared for drinking was 252 mg/l in the fifth station in August[22], and it was found

that the river water in the current study was identical World Health Organization (WHO,
2004) and Iraqi Standard Specifications 417 for the year (2001)[23].

Table 1. Monthly and localized changes in water temperature in the studied stations

Stations
Average months | Fifth stop | Fourth stop | Third stop | Second stop | First stop
Months
27.56 A 25.3 29.0 26.8 26.9 29.8 August
27.20 A 28.0 29.6 26.3 26.2 28.3 September
23.66 B 23.0 23.2 24.3 24.1 23.7 October
22.25 C 22.0 23.0 22.0 21.6 22.0 November
15.00 D 16.6 18.8 15.5 15.0 15.3 December
15.38 D 16.0 17.0 14.5 14.2 14 January
22.86 23.05 22.778 23.05 23.56
Average sample type
A A A A A

Table 2. Monthly and location changes of the turbidity in the studied stations

Average

Fifth stop | Fourth stop | Third stop | Second stop | First stop | Months/Stations
months
13.76 CD | 5.2 4.9 15.7 19.8 23.2 August
8.11 D 1.4 1.4 2.9 15.2 19.8 September
13.59 CD | 4.3 4.0 17.4 18.4 23.9 October
15.42 C 8.6 8.5 18.0 18.0 24.0 November
21.42 B 13.2 13.0 25.8 27.8 27.3 December
47.18 A 49.7 49.5 41.0 41.1 54.6 January

13.73 13.54 20.13 23.39 28.79

Average sample type
B B Off A A

Table 3. Monthly and Location Changes in Electrical Conductivity in the Studied Stations

Average Stations
Fifth stop | Fourth stop | Third stop | Second stop | First stop

months onths

451.0 A 456 457 447 447 448 August
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456.6 A 457 459 455 451 461 September
452.2 A 461 464 450 441 445 October
462.6 A 474 482 442 442 473 November
460.0 A 454 459 463 460 464 December
426.8 B 452 455 403 403 421 January
459.0 462.7 443.3 440.7 452.0
Average sample type
A a B b Off

Table 4. Monthly and Location Changes in Salinity in the Studied Stations

Stations
Average months | Fifth stop | Fourth stop | Third stop | Second stop | First stop
Months
251.0 A 252 253 246 248 256 August
249.4 A 249 249 247 248 254 September
243.0 A 245 243 239 243 245 October
224.8 A 145 243 244 244 248 November
249.0 A 243 248 251 251 252 December
249.6 A 248 246 250 251 253 January
230.3 247.0 246.2 247.5 251.3
Average sample type
A A A A A

4. Conclusion

The rates of turbidity values were very high, especially in January because of
their impact on rainwater based on the Iraqi specifications for drinking water for the
year2001, so the number of sedimentation basins must be increased or a new technique
must be adopted to reduce the values of turbidity.

The values for temperature , electrical conductivity and salinity values for the
plant's water were within the permissible limits according to local and international

specifications.
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