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Abstract:

This study was conducted on well water for 6 sites in Al-Diwaniyah Province, Iraq (Al-
Shamiya, Al-Amin, Al-Sudair, Al-Shafiya, Al-Daghara and Al-Shinafiya). For the two seasons,
summer and winter, The parameters were measured which are (pH, turbidity, electrical
conductivity, total dissolved salts, total hardness, chlorides, calcium, alkalinity, copper and zinc
concentration). The results showed an increase in most of the studied indicators compared to
the international and Iragi determinants, The highest values were ( 33.6 , 5987, 2313, 1986,
988, 911 , 360, 31.4 ) for turbidity , EC, TDS, TH, CL, Ca , Alk and Cu . The rest of the
indicators were within the permissible international and Iraqi limits. The suitability of the water
of these wells for irrigation was determined using WQI. The wells of Al-Shamiya and Al-
Daghara were poor water, while the water from the Al-Shinafiya and Al-Shafi’i wells was
unsuitable for irrigation, while the Al-Sudair and Al-Amin wells were in the very poor category.
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Introduction

Groundwater ecosystem is considered an important aspect in the ecosystem interns of its
versatility in cycling of water globally, supporting different kinds of species and in turn
provides service for humanity (1). Importance of groundwater usually comes from its
connection with water bodies of lakes, rivers, coastal waters, estuaries, oceans and along with
atmosphere contributes to support biodiversity and water cycle in glob (2).

Activities such as agriculture and industry have widely been supported by groundwater (3,4)
and most of which is due to several reasons such as it is far away from being polluted, its quality
and guantity are more stable over the years and cannot be influenced by extreme environmental
conditions (5). When it comes to surface water, pure groundwater is frequently the sole source
that can supply people with high-quality drinking water (6). In contrast, the urgent need to use
groundwater has appeared recently (7), and this is due to extreme environmental conditions
such as drought events globally as a result of climate change, as well as overuse, and population
growth (8).
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Concern and knowledge regarding water contamination have increased recently on a global

scale. As a result, new strategies have been developed internationally to achieve sustainable
management of water resources. To evaluate the quality of water for different applications, it
IS important to conduct routine monitoring of water resources (9). Parameters related to water
quality are the most important part of any WQI. When pollutant concentrations are below water

quality criteria. WQIs assist specialists in separating monitoring data into a larger framework,
enabling administrative decision-makers to evaluate the efficacy of regulatory programs and

provide water quality data to the public in a readily understood manner (10). The majority of
monitoring program objectives, including water quality, evaluation, treatment, use, public
communication, research and development, and environmental planning, were met by indices

(11).

The aim of this research is to study some physical and chemical characteristics, and from these
characteristics we evaluate the water of these wells and determine their suitability for irrigation

using the Iragi guide WQI.

Materials and Methods:

Six wells were selected from different areas of Diwaniyah Governorate, which are (Al-
Shamiya, Al-Amin, and Al-Sudair Al-Shafiya, Al-Daghara and Al-Shinafiyah). These stations
are districts in Al-Diwaniyah Governorate and depend on the water of these wells for irrigation
purposes. Samples were taken in three replicates for each location, and samples were collected

for the summer and winter seasons.
Physical and chemical parameters were conducted: pH, electrical conductivity EC, total

dissolved salts TDS , total hardness TH, chlorides CL, calcium Ca , Alkalinity Alk , and
heavy metals copper Cu and zinc Zn .pH , EC and TDS The test was carried out using
laboratory equipment in the laboratories of the Environmental Research and Pollution
Prevention Unit, College of Science / Al-Qadisiyah University, after calibrating the equipment

(pH meter , EC ,TDS meter ) . While the rest of the results were measured according to (12).

The well water quality was evaluated using the water quality index QWQI and according to

the equations below:

gi=si/ci *100

wi=1/si

WQI=Z wi * qi
Overall WQI =Zwi*qi/ X wi

Results & Dissection:

Stations Parameters

(wells) pH [Turb [EC TDS | TH CL Ca Alk. [ Cu Zn
Al-Shamiya 7.81 | 4.76 3867 2240 2023 973 911 360 5.5 138
Al-Amin 743 | 11.6 5143 2986 2006 989 818 382 9.3 183
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Al-Sadair 7.75 | 231 | 1975 |1140 | 1009 | 580 430 280 8.8 243

Al-Shafiya 753 | 124 |3763 |1844 |1098 |579 563 292 511 | 178

Al-Daghara 7.70 | 154 | 1981 | 871 1121 | 316 329 190 4.3 142

Al-Shinafiya 786 | 422 |3765 |1920 | 2276 | 630 713 225 116 | 118

Table (1) physical and chemical parameters in study station in Summer

Stations Parameters

(wells) pH Turb | EC TDS | TH CL Ca Alk. | Cu Zn
7.88 | 594 | 3414 | 1986 | 1986 | 856 822 356 1.7 184

Al-Shamiya

Al-Amin 746 |33.6 |5987 |2313 | 1740 | 988 781 312 11.6 189

Al-Sadair 7.6 21.3 1959 | 1081 | 985 477 411 266 11 321

Al-Shafiya 7.67 | 244 | 3977 | 2214 | 2200 | 678 662 310 8.31 383

Al-Daghara 775 | 17.1 2098 | 1281 | 1394 | 515 434 200 12.7 434

Al-Shinafiya 7.88 | 5.8 3458 | 1932 | 2232 | 612 730 220 31.4 241

Table (2) physical and chemical parameters in study station in Winter

From the results of Table (1,2), The pH values ranged between (7.43 - 7.98) in the wells of the
Al-Amin area and the Al-Shinafiya wells, respectively. The extent of change in this property is
due to the buffer capacity of water due to the presence of carbonates and bicarbonates , the pH
values were slightly higher in the winter than in the summer. This is due to the increase in the
amount of surface water resulting from rainfall, which consequently washes away part of the
soil components containing carbonates and bicarbonates(13) . This increases the pH values, but
The increase was slight and all values were within permissible limits locally and globally.(12).
As for electrical conductivity (us/cm3) and total dissolved salts (mg/l), the highest values were
in wells. In the current study, the highest value for electrical conductivity and total dissolved
salts was observed in the Al-Amin area of the Sunniyah district (5987, 2313) respectively in
winter, and the lowest values were in one of the villages of Al-Sudair district (1930, 1081)
respectively. Through the results of this study, it is noted that all conductivity values and total
dissolved salts are high and are classified as being between very salinity to very high salinity
(14). However, the reason for the decrease and increase in values between seasons was due to

rainfall and the geology of the area (15).
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As for the total hardness, the highest value in Al- Shinafiya wells in both of seasons ( 2276,
2232 ) ppm,and all value was high excced the international and Iraq limits , the quality of water
in Iraqi wells is hard, especially in the southern regions due to the geological nature of the soil
of the region within which water is stored and the rocks that contain salts that dissolve in the
water due to continuous contact with it, so these salts dissolve, which increases the overall
hardness of the water (16) . As for the chlorides, magnesium, and basic ions, it is noted from
the tables above that the values are very high, exceeding the international and Iragi permissible
limits. The reason for this is mainly the nature of the Iragi lands, and then the pollutants coming
from surface water ( 17) . Therefore, the values of these indicators were very high, as the
increase was recorded in all the wells studied, where The highest values recorded ( 989, 911,
382) . As for the elements copper and zinc, it is noted that the concentration of the element
copper was higher than the globally and locally permissible values in all wells studied and in
both seasons. The reason is due to external pollutants that reach the well water from fertilizers
sprayed on agricultural lands in large quantities ( 18 ). The conscious value was ( 31.4). As for
the element zinc It was within the internationally permissible limits in all the wells studied .
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Fig (1) WQI in the study stations

In Figure (1), WQI indicates numerical values that clearly give the state of the water body (19).
It is noted that the highest value for wqi was in the Al Shamiya and AL Shafiya Wells, where
the value reached (446,319) and according to classification (20), this water is not suitable for
irrigation. This is due to the increased concentration of hardness and salts, as well as the
increased concentration of copper, which comes from fertilizers and
groundwater. After being added to surface agricultural lands and as a result of incorrect
irrigation and watering operations, this water laden with pollutants seeps into groundwater This
is consistent with the results (20). The lowest values were according to the values of ( 19 ) poor
water in Al Shamiya and Al Daghara wells reached 188 and 203 respectively, it is noted that
this water has a high percentage of salts, hardness, and conductivity, but much less than the
previous one. It is noted that there are determinants that were within the permissible limits of
pH values, turbidity, and zinc values. As for the rest of the wells, they were in a very poor
category due to the high values of conductivity, dissolved salts, hardness, chlorides, and copper.
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Therefore, the WQI value increased, as the values were recorded (239 and 275) in the Al-
Sudair and Al-Amin wells, respectively. Due to the geological nature of the soil of the southern
regions of Iraq, as well as pollution factors in surface water, most well water is either poor,
very poor, or unsuitable( 21).

Conclusion

The study concludes that an increase in most of the studied indicators compared to the
international and Iraqgi determinants, The highest values were (33.6, 5987, 2313, 1986, 988,
911, 360, 31.4) for turbidity, EC, TDS, TH, CL, Ca, Alk and Cu. The suitability of the water
of these wells for irrigation was determined using WQI. The wells of Al-Shamiya and Al-
Daghara were poor water, while the water from the Al-Shinafiya and Al-Shafi’i wells was
unsuitable for irrigation, while the Al-Sudair and Al-Amin wells were in the very poor category.
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