
Journal of Biology, Agriculture and Healthcare                                                                                                                                www.iiste.org 

ISSN 2224-3208 (Paper)  ISSN 2225-093X (Online) 

Vol.5, No.8, 2015 

 

148 

Examination of Several physiochemical characteristics of 

underground water collected from various wells situated south 

Baghdad-IRAQ 
 

Saba. R. K. Al-Taei 

Department of Biology, College of Science University of Al-Mustansiriyha 

Abstract 

 Underground water is subjected to contamination due to the wastewater of different agricultural and 

industrial activities .This work was designed to examine several physiochemical variables of well water situated 

in southern land of Baghdad that already used in such activities. Water samples were collected from different 

wells in January and July 2014. 

It has found that mean pH value were varying from 7.1 ± 0.4 to 7.5 ± 0.7 and these values for EC were  

1.24±0.09 to 2.5±0.19 while mean values of turbidity were ranged from 0.01±0.0 to 7.01±1.54 . Mean values of 

each of BOD, COD and DO have been found to range from 7.0±2.44 to 13.24, 13.3±3.33 to 68.0±11.7 and 

3.1±2.6 to 7.5±3.22 respectively. However, water samples had mean value of PO4 within a range of 0.30±0.01 to 

0.66±0.12 and the mean of SO4 was placed between 93±24.69 to 371±35.27. For each of Cl, Ca and Mg ions had 

given mean values in a range of 0.01±0.0 to 1.9±0.36, 70.0±21.51 to 98.0±28.72, and 80.1±13.51 to 100.5±25.62 

respectively. 

It seems clearly that there was no significant (<0.05) differences between the collecting periods for all 

examined variables except for water EC where mean values were significantly (P≥0.05) higher in July than that 

of January. However, similar insignificant differences were recorded between mean values of   tested 

underground water samples in terms of all physiochemical variables. 

The mean values of certain examined variables were well above than those of fresh water of both rivers 

and lakes such as EC, BOD and Mg ions while the mean values of pH and DO were found to be within the range 

of similar variables, but the remaining variables were much lower than those reported for raw water. 

Furthermore, turbidity in water sample of well 5 was extremely higher in July than those of the remaining wells 

either in January and July. 

Key words: Water contamination, underground water, physiochemical variables, fresh water, water standards.  

 

Introduction 

 Groundwater may form a sustain and alternative water resources for different man activities such as 

agriculture, industry, and other human needs particularly at alarm circumstances of water lack in coming days. 

However, such water resources are at a considerable quantity that can safe urgent life needs. 

 Ground water is believed to be comparatively much clean than the surface water. Over use of ground 

water for drinking, irrigation and domestic purposes has resulted in rapid depletion of water, pollution of ground 

water aquifers has made many of these wells unfit for consumption [1]. 

Groundwater is inevitably subjected to water contamination as consequence of different industrial and 

agricultural activities that discharge various liquid wastes which may easily reach groundwater at low but 

measurable quantities [2, 3, 4 , 5 and 6].  

  Several studies have examined physiochemical properties of groundwater [7, 8, 9, 10, 11 and 12] and 

reported that such water quality were different from those other fresh water of both rivers and lakes. Other works 

have clearly indicated to various contaminants in groundwater such as bacterial [13, 14 and 15], heavy metals 

[16, 17 and 18] and petroleum hydrocarbons [19 and 20].  

 The present work was designed to examine physiochemical properties of water samples of eight wells 

situated within agricultural and industrial area south of Baghdad. Water samples were collected from these wells 

during January and July 2014.  

 

Material and Methods 

Water samples from eight randomly selected from Al-Yousifia district south of Baghdad. Two liters of 

water were collected in plastic bottles from each well and placed in refrigerated containers to   preserve the 

properties of the samples during January and July 2014. 

Water samples were examined to determine PH, E.C., turbidity, BOD, COD, DO, Calcium, Magnesium, 

Phosphate, Sulphate and Chloride using standard methods recommended by APHA [21and 22]. 

 

All obtained data were subjected to biometrical analysis to test the differences between those examined 

wells and between times of sample collection and presented in forms of figures and tables. 
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Results and discussion 

 Regarding water pH, the highest mean value (7.5 ± 0.7) was found in water sample of well 3 during 

January and the lowest mean value (7.0±0.3) was recorded in water sample of well 5 in July Table 1. Increasing 

mean pH value during January may be linked to rainy days that enhance CO2 solubility [23] while the decreasing 

means value in July may be due to saline water since chloride and sulfide ions would decrease water pH towards 

neutral value. However, these values seem to be relatively constant and in general such values are close to 

drinking water [24]. Such data are almost similar to those reported study [25] which examined several 

underground samples collected from various wells in Nigeria.  

 For water EC, the highest mean value was 2.5±0.19 mS/cm and recorded in water sample of Well 7 

during July while the lowest mean value was 1.24±0.09 mS/cm in well 2 during January (Fig1). 

 

 
  

These results however, seem to be lower during cold season and higher in hot season and the reason for 

the increased value may be due to solvent salt ions as suggested by previous studies [6 and 26]. Such water EC 

mean values are exceeding standard levels recommended by USEPA and WHO but these levels seem to be 

suitable for agricultural activities being less than 15.0 mS/cm that suggested by FAO. 

Regarding water turbidity, the highest mean value was found to be 7.01±1.54 NTU in water sample of 

well 5 during July while the lowest mean value was 0.01±0.0 NTU for water samples of the most examined 

wells during both collecting periods (Fig.3). 

 
 

  The high water turbidity in well 5 may be linked to silt and mud and other solid material leached from 

rock beds as suggested by other studies [11, 27 and 28] while the low water turbidity level may attribute to the 

fact that most underground water is relatively steady as in case of marshes.  

 In case of water BOD, highest mean value (22.0±4.12 mg/l) was found in water sample of well 4 during 

January while the lowest mean value (6.2 ± 1.14 mg/l) in well 2 water sample during July (Fig.3). In general 

well 4 had the highest mean value in both January and July. 
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 It seems clearly that fresh water BOD is affected by oxygen concentration released via aerobic 

biodegradation of organic contaminant being available to be consumed by bacteria. However, in case of water 

ground, such aerobic process does not occur.  

 Similar studies [25 and 29] which examined physiochemical properties of water samples collected from 

different wells in Nigeria and India gave almost similar findings. 

 For COD water levels, the current study has found that the highest mean value (68.0±11.7 mg/l) and the 

lowest mean value (14.0 ± 3.5 mg/l) were detected in water samples of well 6 in January and July respectively 

(Fig.4). 

 

 
 

 Obviously, high COD level reflects higher pollution concentrations and organic material and the lower 

level is linked to low contamination and trace organic compounds [30]. However, previous similar studies [25 

and 29] carried out in Nigeria and India and examined physiochemical variables of water samples collected from 

different wells had reported similar results.  

 For groundwater DO, the highest mean level was 7.5±3.22 mg/l in water sample of well 8 during July 

and the lower value was 3.1 ± 2.6 mg/l in groundwater of well 2 in January (Fig.5). 
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 The degree of oxygen dissolve is affected by water salinity and also water temperature and thus it is 

expected with saline underground water, the level of DO would be rather low [30]. In general, the examined 

underground had mean DO value either higher or lower than 6 mg/l which is recommended by WHO [31].   

 Regarding PO4 ions, the highest mean value (0.66±0.12 µg/l) was recorded in water sample of well 1 in 

July and the lowest value (0.23±0.08 µg/l) was found in water sample of well 8 during January (Fig.6). It seems 

clearly that higher mean values were recorded during July and nevertheless such values are quite below WHO 

and Iraqi standards which are 0.4 µg /l particularly during January. 

 

 
 The PO4 groundwater is affected significantly by sanitary and agricultural wastewater that may contain 

considerable phosphate concentrations as explained by [12] and also not adjacent to residential areas. 

 For SO4 ions, the current work has detected highest mean value (390.0 ± 38.64 µg /l) was in water 

sample of well 2 in January and the lowest mean value (93.0 ± 24.69  µg /l) in sample of well 1 during July 

(Fig.7). 
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 In general, higher mean values for water samples of all examined wells were in cold season and also 

samples of well 1 had the lowest mean values during both January and July than those of the remaining wells. 

 PO4 ions seem to be the most abundant in than other sulfide compounds and occur at various 

concentrations [22] and readily to dissolve in water [32]. Lower levels of PO4 may be related to certain species 

of algae occurring in groundwater which act to decrease ions concentrations [33]. However, these data are below 

international and national standards which are not more than 400 µg /l. 

 In case of chloride ions, the results obtained in this study show that the highest mean value (1.9±0.36 

µg /l) was in water sample of well 7 during July and the lowest mean value (0.01 ± 0.0 µg /l) in the sample of 

well 4 in January (Fig.8). 

 

 
 It seems obviously that Cl ions mean values in water samples of all examined wells were in general 

higher in hot season than those of cold season. Such variations however may be due to the quantities of 

groundwater that consumed during summer and resulting in elevating Cl concentrations in wells as explained by 

[11].  

Furthermore, such data were within accepted levels of water used for both drinking and agricultural 

irrigation as recommended by WHO.    

 Regarding groundwater calcium ions, this study has found that highest mean value (98.0±28.74 µg /l)  

was found in water sample of well 3 and the lowest mean value (70.0 ± 21.51 µg /l) was recorded in a sample of 

well 1 and the both were in January (Fig.9). In general, no clear differences between most of these data of 

January and July except for that of wells 1, 3, and 8. 
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 In similar study [25] which examined eight well in Nigeria and reported much lower water Ca content 

than those found in current work which did not exceed 9.25±0.10 µg /l. Another study [28] again carried out in 

Nigeria and detected much Ca water content found in this study. Such higher levels found in the current work 

may related to geological features of Iraq soil that rich in calcium. 

 Finally, groundwater magnesium content was found at highest mean concentration (100.0±15.42 µg /l) 

in well 1 during January and at lowest mean concentration (80.7 ±17.66 µg /l) in well 8 during July (Fig.10). 

However, no significant differences were found between mean values of both most examined wells and 

collecting time except for those of well 4 and 8. 

 

 
  

In general both calcium and magnesium ions were found at high concentration in this study while other similar 

studies carried in Nigeria and India [25, 28 and 29] and this may be due to Iraqi geological structure particularly 

granitic terrain which contains considerable concentrations of these both metals.  
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Table 1: Mean value ± standard deviation of several physiochemical variables of different well water samples. 

 

 

 

Collection 

date 

Water 

sample 

Mean ± Standard deviation 

pH EC Turbidity BOD COD DO PO4 SO4 Cl Ca Mg 

J
a

n
u

a
ry

 

W1 7.1±0.4 1.35±0.72 0.01±0.00 13.0±2.4 24.3±4.58 6.7±2.2 0.30±0.02 130±17.62 0.5±0.024 70.0±21.51 100.0±15.42 

W2 7.5±0.6 1.24±0.09 0.01±0.00 7.0±2.62 22.4±5.26 3.1±2.6 0.30±0.01 390±38.64 0.18±0.011 90.0±30.62 97.9±11.26 

W3 7.5±0.7 1.26±0.18 0.01±0.00 10.0±4.3 18.4±4.32 7.0±0.9 0.32±0.03 321±28.56 0.11±0.032 98.0±28.74 90.0±14.74 

W4 7.3±0.3 1.31±0.42 0.03±0.006 22.0±4.12 25.0±5.0 4.4±0.8 0.39±0.03 328±33.0 0.01±0.0 90.5±26.49 85. 0±14.0 

W5 7.4±0.4 1.32±0.08 0.01±0.004 7.0±2.44 50.0±8.84 4.0±1.6 0.35±0.06 221±20.62 0.8±0.12 90.8±30.22 92. 2±16.21 

W6 7.2±0.6 1.26±0.16 0.01±0.005 9.0±2.74 68.0±11.7 5.0±0.0 0.31±0.08 370±29.88 0.12±0.05 96.5±35.0 87.3±12.62 

W7 7.4±0.0 1.26±0.09 0.02±0.006 8.9±2.68 17.8±3.81 6.0±2.1 0.31±0.05 371±35.27 0.3±0.062 90.1±29.88 80.1±13.51 

W8 7.4±0.5 1.29±0.12 0.01±0.0 7.5±2.19 25.5±6.2 4.6±1.8 0.23±0.08 279±28.77 1.01±0.0 89.6±25.42 100.2±22.24 

J
u

ly
 

W1 
7.1±0.6 2.5±0.07 1.03±0.094 9.0±3.08 16.0±4.4 3.3±1.7 0.66±0.12 93±24.69 1.6±0.084 

83. 

0±19.74 
100.5±25.62 

W2 7.2±0.4 2.2±0.07 0.01±0.0 6.2±1.14 13.3±3.33 7.3±1.5 0.56±0.11 191±18.66 0.95±0.027 90.5±26.44 90.6±18.68 

W3 7.1±0.3 2.3±0.24 0.06±0.005 7.2±1.09 17.5±5.27 5.3±0.8 0.50±0.18 100±22.32 1.3±0.033 75.5±18.68 87. 3±24.12 

W4 
7.2±0.4 2.4±0.14 0.08±0.007 18.3±4.3 23.3±6.72 3.4±1.1 0.42±0.09 268±36.84 1.2±0.061 

92. 

3±31.42 
100.1±30.16 

W5 7.0±0.3 2.3±0.23 7.01±1.54 7.0±1.11 24.0±7.0 6.0±2.2 0.39±0.16 141±26.39 0.5±0.0 95.0±27.86 92.5±27.42 

W6 7.2±0.2 2.29±0.07 0.04±.006 12.0±2.84 14.0±3.5 4.5±0.82 0.35±0.08 236±28.71 0.8±0.044 97.5±23.94 90. 0±28.84 

W7 7.1±0.3 2.5±0.19 0.04±0.004 7.4±2.31 43.3±10.4 6.0±0.16 0.40±0.13 298±37.14 1.9±0.36 83.6±18.82 87.8±19.86 

W8 7.2±0.4 2.2±0.08 2.02±0.96 7.8±1.92 15.0±3.28 7.5±3.22 0.40±0.22 270±32.28 1.2±0.065 77.3±19.46 80.7±17.66 
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