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Abstract: Samples were collected, which were divided: water collected from (Badaa), Tigris - Euphrates river and Shatt Al-Arab, in order to 
assess the validity of surface water resources received for Basra Governorate in terms of use for drinking and irrigation Total Dissolved Solids 
(TDS), electrical conductivity (EC), total hardness (TH), pH (pH), sodium (Na), potassium (K), calcium (Ca), nagnesium (Mg), chlorine ( Cl), 
dissolved oxygen (DO) and sodium adsorption ratio (SAR)were estimated. There were significant differences between the three types of water 
for all parameters except for the dissolved oxygen. The Bada a water was the only one within the limits of the drinking water approved 
specifications in the study and is suitable for use in irrigation with slight restrictions in use. The two types of Tigris-Euphrates and Shatt Al-Arab 
water are invalid for use in drinking water, not even for use in irrigation, except in the case of urgency with very strict conditions. The study came 
out with the need to search for renewable water sources for use in drinking and irrigation, where desalination is used in drinking and irrigation..

Keywords: Water quality, Drinking, Irrigation, Dissolved solids

Ahmad Hanon Jasim, Issam Mohammed Ali Alradiny , Iqbal Aoufi Ahmed1* 2 

and Shatha Abd Alhasan
Basrah Environment Directorate, Iraq

1Department of Soil Science and Water Resources, College of Agriculture, Basrah University,  Iraq
2Department of Geology, College of Science, Basrah University,  Iraq

*E-mail: issam.abdalkareem@uobasrah.edu.iq

Indian Journal of Ecology (2022) 49 Special Issue (18): 289-295

In Iraq, where it faces challenges in obtaining water 

resources of good quality and quantity, the majority of which 

come from outside the country's borders, specifically from 

Turkey and Iran, by more than 60% (Reza 2017). Therefore, 

the external factor has contributed mainly to the deterioration 

of the water quality. Turkey has built several projects on the 

Euphrates and Tigris rivers, which are called the GAP project, 

through the construction of 22 dams and 104 major irrigation 

projects (Almuwaishir 2011), which leads, if all of these 

projects and dams are completed, to a decrease in water 

resources coming to Iraq from the Euphrates River by 70% 

and from the Tigris River by 61% (Abd-Zayed, 2008). Iran has 

also built numerous projects and dams on the Karun, Karkha 

and tributaries of the Tigris, which deprived Iraq of good quality 

water. The Iraqi provinces have been affected by the decrease 

in water releases from the countries of water resources due to 

poor management of the water policies in Iraq, where the 

priority is given to filling the Iraqi dams, such as the Mosul 

Dam, Haditha Dam, and other natural lakes such as Tharthar, 

Al-Kazara, Habbaniyah, at the expense of the water needs of 

the governorates located south of Baghdad (Hamdan 2013, 

Salman et al 2014, Salman et al 2014), The water evaporates 

from this collected water which is more than 236 cubic meters 

per second, which can solve a lot of water deficit. The 

governorates can be divided according to the abundance and 

scarcity of water into disadvantaged governorates and 

underserved governorates. The governorates that are not 

deprived of water are those governorates that precede others 

by receiving the Tigris and Euphrates waters by virtue of their 

proximity to the Turkish and Syrian borders, and have dams 

and lakes and keep water in  excess of  needs at most of the 

times. As for the deprived governorates, they are the 

provinces that are far from the areas of entering the Tigris and 

Euphrates waters with the Turkish and Syrian borders, and 

lack tanks and dams to collect water and most deprived of the 

Iraqi governorates is Basra Governorate, as it is the last 

station that the rivers reach, as well as their proximity to the 

sea. Basrah governorate suffers from a continuous shortage 

of water supplies, especially the quality of water suitable for 

different uses, and that what exacerbates the water scarcity is 

the absence of effective management for those concerned 

with the water issue in the governorate, in treating water 

scarcity and exploiting projects established in a proper 

manner, and this is evident through failure or delay in the work 

of water projects in the governorate (HRW 2019). There this  

became imperative for assessment of the water sources 

reaching to the governorate to determine their suitability. The 

study aims identify the deterioration in the quality of surface 

water resources reaching Basrah province and evaluating the 

suitability of surface water resources for use for drinking 

purposes as well as irrigation according to the Iraqi 

specifications, 



MATERIAL AND METHODS

Samples were collected in clean and tight plastic 

containers with three replicates for each sample. The 

methods described in APHA, et al (2005) were adopted to 

estimate total dissolved solids (TDS), electrical conductivity 

(EC), total hardness (TH), pH (Na) sodium (Na), potassium 

(K), calcium (Ca), magnesium (Mg), chlorine (Cl), dissolved 

oxygen (DO), and the ratio of sodium absorption was 

calculated (SAR). The study adopted the Iraqi specifications 

and the World Health Organization (WHO) specifications 

when assessing drinking water. As for the water evaluation 

for the purpose of use in irrigation, the American Salinity 

index (USDA) and the Food and Agriculture Organization 

(FAO) were adopted. The study period lasted 12 months, 

starting from January 2018 until the end of December. The 

samples were divided into three types according to the 

destination from which they came, as follows:

Badaa water: It is a water source that reaches Basrah 

Governorate through open channels from behind the (Al-Kut) 

Dam across the (Al-Gharaf) River to the center of Basrah. It 

includes three water channels, as follows:

Unlined channel of (Badaa) RRiver: Section of the unlined 

channel / north of the site of the storage and sedimentation 

basins in Basrah water project.b-Lined Channel of (Badaa) 

River: The Lined Channel ,Section next to Basrah 

International Airport and Al-Abbas Water Project.c-Badaa 

River,  backup channel: in Basrah Airport.

Tigris - Euphrates water: It is the water sources that feed 

the Shatt al-Arab and come from the borders of both the 

governorates of Amarah and Nasiriyah and reach the Qurna 

district, as well as Karmatt-Ali (the water of the Tigris and 

Euphrates before entering the Shatt al-Arab) and they are in 

the following locations: a - Qurna site (Qurna No. 1) before 

the convergence of the Euphrates River with the Tigris River 

at a distance of (2.5) km , at tube bridge on the Euphrates 

River in Qurna.b - Qurna site (Qurna No. 2) / before the 

convergence of the Tigris River with the Euphrates a distance 

of (450) m.c- The Euphrates site, before its meeting with 

Shatt Al-Arab / adjacent to Karmatt-Ali Bridge.

Shatt al-Arab water: The source of this water is a mixture of 

several sources such as Tigris, Euphrates, Karon, Karkha, 

and  is mixed with sea water and others, and it is distributed 

on several points which are the following locations:a- Site 

before the Karmatt-Ali River / water project (25) million 

unified Basrah.b- A location opposite Khalid Bridge.c- The 

Abi-Alkhaseeb site in Alsanakar, near the Al-Baraka water 

desalination plant.d- Alsiba site, near the Cihan water 

project.e- Alfao site, near the boats anchorage.

Statistical analysis of water samples was performed by 

GLM Linear Model (Amin 2008).

RESULTS AND DISCUSSION

pH: The mean pH was 7.89, with range of 6.8- 9.1and were 

within the limits of the approved specifications for drinking 

and irrigation and was 8.20 , 7.81 and 7.76 was for Badaa 

(Tigris – Euphrates and Shatt Al-Arab water .

Total Dissolved Solids (TDS): The mean TDS of Badaa 

water was recorded at 706 mg/L during the study months, the 

highest was 1740 mg/L, and the lowest recorded 

concentration was 529 mg/L.In the (igris-Euphrates mean 

TDS was 2826, the highest recorded \ was 13600 mg/L, and 

the lowest was 794 mg/L.The mean concentration of Shatt Al-

Arab water type was 11187, with the highest of 34400 mg/L, 

and the lowest was 1150 mg/L.For irrigation purposes with 

specifications of the Food and Agriculture Organization 

(FAO) of this parameter, the Badaa water was a little salty, 

while the Tigris - Euphrates water and Shatt Al-Arab water 

types, were located within the highly saline water limits 

(WHO, 1996,Table 1, 2).

Electrical conductivity (EC): The EC of Badaa water was 

1412 with range of 1058 to 3480 s/cm.μ

Total hardness (TH): The mean concentration of Badaa 

water was 460.7 at this parameter, with maximum of  784 

mg/L and minimum of  360 mg/L. The mean TH of Tigris – 

Euphrates water was 1072, with maximum of 4400 mg/L 

minimum of 448 mg/L. The total hardness of Shatt Al-

Arabwater 3554, where the highest was 12400 mg/L, and the 

lowest was 588 mg/L. The results indicated that the Badaa) 

water type was the only one within the limits of the drinking 

water specifications for this parameter.

Calcium (Ca): The mean Ca ofBadaa water was 94.14 with 

highestof 203 mg/L. In Tigris- Euphrates mean concentration 

was 181.9with range of 88 to518 mg/L. The mean 

concentration of Shatt Al-Arab) water type was 361.9, varying 

from to 800 mg/L. The results showed that the mean 

concentration of Badaa and Tigris-Euphrates water were 

within the limits of the approved specifications for drinking 

water at this parameter.

Magnesium (Mg): The mean concentration of Badaawater 

was 48.5, the maximum was 72 mg/L and the lowest 

concentration was 33.3 mg/. The mean Mg concentration of 

Tigris - Euphrates was 148, where the maximum was 768 

mg/L and the lowest was 50 mg/L. In Shatt Al-Arab water 

mean was 632.95, where the highest was 2544 mg/L and the 

lowest was 66 mg/L. 

Sodium (Na): The mean concentration of NA in  Badaa water 

type was 174.8, the highest reading was 410 mg/L during the 

study months and the lowest was 100 mg/L. In Tigris - 

Euphrates water type was 1361, with the highest reading 

recorded of 8800 mg/L and the lowest was 210 mg/L. The 

mean concentration ofShatt Al-Arab water during the study 
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Significant differences 
between types 

The least significant difference at 0.05 

- - - - -  

Between 
samples of 
the same 

type 
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Fig. 1. American salinity laboratory for the classification of irrigation water (Richards 1954)

months was 5910, the highest was 20000 mg/L, and the 

lowest was 350 mg/L. The results showed that among the 

three types of water during the study months, only the type of 

Badaawater within approved specifications for drinking water 

at this parameter.

Potassium (K): The mean concentration of (Badaa) water 

type was 4. the highest recorded reading was at 6.8 mg/L and 

the lowest recorded was 2.9 mg/L. The mean concentration 

ofTigris - Euphratesater was  22.91wit  highest recorded of 

200 mg/L and the lowest 3.3 mg/L. The mean concentration 

of Shatt Al-Arab) water type was 144.1, with the highest of 

640 mg/L and the lowest of 4 mg/L. The results showed that 

among the three types of water, only in Badaa water, 

concentration was within the limits of the approved 

specifications for drinking water (YPWRA 1999).

Chloride (Cl): The mean Cl of Badaa water was 212.6, the 

maximum was 595 mg/L and the lowest  was 124 mg/L during 

the study period. Similarly of Tigris - Euphrates watere was 

1618, with  maximum and minimum of  9840 254 mg/L. In 

Shatt Al-Arabwater type was 8135, with range of 432 to 28690 

mg/L. 

Dissolved oxygen (DO): The mean DO of  Badaa water e 

was 8.59, with maximum of   13.28 mg/L and minimum of  5.8 

mg/L. In Tigris - Euphrates water 7.60, with a maximum of 9.9 

mg/L concentration, and the lowest of 4.7 mg/L. In Shatt Al-

Arab water mean was 7.65, and the highest was 10.22 mg/L, 

and the lowest was 1.28 mg/L. 

Sodium Adsorption Ratio (SAR): In Badaa SAR was 3.50 

,the highest was at 6.36 and the lowest 2.13. The mean SAR 

of Tigris– Euphrates water was at 13.91 with range of 3.88 

and 61.1.The SAR of Shatt Al-Arab water was 37.52, with 

range of 6.28- 94.56 and the lowest of. To assess the 

suitability of that water for use in irrigation according to the 

two indexes used in the study, Badaa water at surface 

irrigation conditions was within the limits of slight to medium 

restrictions in the usage. 

CONCLUSION

The Badaa water is within the limits of the approved 

water specifications, which is valid for drinking. Badaa water 
is valid for use in irrigation with slight restrictions in use, while 

Tigris- Euphrates  water and  Shatt al-Arab water, are invalid 

for use in irrigation except in the case of compulsion, with 

very strict conditions for use.
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