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1. Introduction 

ater being the universal solvent is the essential life 

source on earth. Without water, no living organisms 

can survive. All the living forms use water for their 

survival. Freshwater is being used for a wide variety of 

activities such as drinking, agricultural, industrial as well as 

recreational purposes. But among these activities, the use of 

water for drinking is most important as it is necessary for 

the survival of life [1] 

Groundwater is one of the chief source among natural 

water resources which is used largely for drinking and 

irrigation utilities, mainly in arid and semi-arid regions of 

the world [2-4]. At present, the literature reveals that about 

65% of groundwater around the globe is utilized for 

drinking, 20% for agriculture and 15% is utilized by 

industries [5-7]. At present, water quality assessment has 

become a serious matter in developing countries around the 

globe [8]. On the basis of water quality, Pakistan ranks 

80th, out of 122 nations worldwide [9-11]. The water 

discharged directly from industries and mixing of 

municipal sewage with water bodies has deteriorated the 

quality of water resources. Various toxic substance like 

heavy metals, pathogens and other hazardous elements 

have been reported in many parts of the country. Merely 

20% people of the country have access to potable drinking 

water whereas it is stated that 80% population is affected 

by diarrheal disease [12-17]. Many researches have 

reported that four main pollutants were the reason for poor 

water quality in Sindh are 69% bacteria, 24% arsenic, 14% 

nitrate and 5% fluoride. On the basis of Inquiry 

Commission assigned by Supreme Court of Pakistan it was 

found that out of all water samples tested “78.1 % of water 

samples were unfit for drinking [18]. Currently, less than 

one half of the world population say 3.6 billion or 47% is 

living in regions that have water shortage issue at least one 

month each year [19]. Current demand of water for entire 

use around the world is nearly 4600 km3 / year, by 2050 it 

will rise up to 5500 to 6000 km3 / year a rise of 20 to 30% 

[20]. By 2025, globally the demand of water for 

agricultural use will rise by 60% [21].  

Pakistan depend on Indus River system for its water 

requirements. Pakistan has turned into a water-stressed 

nation from the last decade [22-23]. An annual per capita 

available water content of Pakistan according to United 

Nations (UN) estimation is 1090m3. The stress on the 

national water assets is measured by the UN’s Food and 

Agriculture Organization (FAO) by computing the total 

water extraction as a percentage of Total Renewable Water 

Resources (TRWR) [24]. If value of TRWR is more than 

25%, the pressures will be reflected as to be high. 

Bordering country of Pakistan, India and Afghanistan has a 

stress of 34% and 31% respectively, but the Pakistan has a 

stress of 74%, which is considered to be very high [22].  

The seriousness about water shortage issues in Pakistan can 

be decided from the studies that Pakistan will turn into a 

water-scare nation by 2025 [25-27], while the scarcity of 

water means deficiency in the accessibility of renewable 

freshwater compare to demand [28]. Due to population 

growth, the rate of demand versus supply is increasing 

which results in creating conflict between the states of 

country [29]. Among those countries around the world 

having severe water scarcity problem, Pakistan is listed at 
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3rd reported by International Monetary Fund (IMF) [26]. It 

is reported by United Nations (UN), the water demand in 

Pakistan is growing at the speed of 10% per year [30]. It 

shows that annual per capita availability of water will be 

809 m3 by 2025 [31]. 

2. Experimental Work 

2.1 Study Area 

Administratively, Taluka Kotdiji is a sub-district of District 

Khairpur. District Khairpur is among the largest districts of 

Northern Sindh, Pakistan. The study area lies in between 

latitudes of 27°20′44″N to 68°42′24″E. About 3, 48, 899 

people are living in the study area. The climate is very cold 

in winter and hot in summer. The area receives very less 

rainfall of 100 mm. The main cropping seasons in the study 

area are Rabi and Kharif. Wheat, barley, cotton, sugarcane, 

rice, vegetables are the main crops grown in the study 

region. The region is also famous around the country for 

the cultivation of Khajoor. The study area lies on the left 

bank of the river Indus. Due to the shortage of fresh water 

in the canals off-taking from Sukkur Barrage and less 

annual rainfall, groundwater is widely used by people for 

drinking and crop cultivation purpose in the area. This 

precious resource of the area is being contaminated due to 

climate change and less recharging rate, use of 

agrochemicals.  The fig.1, 2, 3 and 4 show the Google 

maps of Pakistan, Sindh, Khairpur Mirs and the study area 

taluka Kotdiji respectively. 

 

Fig. 1 Google Map of Pakistan 

 

Fig. 2 Google Map of Sindh 

 

Fig. 3 Google Map of Khairpur Mirs 

 

Fig. 4 The Study Area (Taluka Kotdiji) 

2.2 Physicochemical Evaluation  

Geo referenced groundwater samples were collected from 

hand pumps, electric motors, and boreholes, already 

installed in the study area shown in fig.5. The samples were 

collected from those pumps which are available at common 

public places such as schools, residential areas, hospitals, 

bus stops, and agricultural areas. One-liter plastic bottles 

were used for sample collection by using all the available 

standards. Whereas location and source of samples were 

also noted. Then all the samples were brought to laboratory 

for physicochemical analysis.  

 

Abdul Sattar
Typewritten Text
116



J.A.KEERIO et.al  GROUNDWATER QUALITY EVALUATION OF TALUKA KOTDIJI, SINDH, PAKISTAN    

Copyright ©2021 ESTIRJ-VOL.5, NO.1 (115-119) 

 

Fig. 5 Samples Collection 

3. Methodology 

The collected samples were analyzed for different physical 

and chemical properties viz., Turbidity, Power of Hydrogen 

(pH), Electrical conductivity (EC), Total Dissolved Solids 

(TDS) and Total Hardness (TH) etc. using standard 

available laboratory and field methods. The standard 

methods were adopted for determining the concentration of 

different parameters. The Colour (TCU), Odour and Taste 

were determined by sensory test. The digital Turbidity 

meter, pH meter, EC meter and TDS meter were used 

for the determination of Turbidity, pH, EC and TDS 

concentrations respectively. The EDTA titration method 

was adopted to determine the Total Hardness of the 

groundwater. 

4. Results and Discussion 

4.1 Color, Odor and Taste 

On the basis of sensory test it was found that all the 

samples collected from 39 various locations of study area 

were colorless, odorless and tasteless.  

4.2 Turbidity 

The evaluation of groundwater of study area revealed the 

minimum turbidity value of 0 NTU and maximum turbidity 

value of 1 NTU. Whereas, the recommended value by 

WHO is 5 NTU [32].  

 

Fig. 6 Turbidity Meter 

4.3 pH 

It shows the concentration of Hydrogen ions in any 

solution. It ranges from 0 to 14 and shows neutral solution 

at 7. The water with pH value below 7 is considered as 

acidic and water with pH value above 7 is considered as 

alkaline. Range of pH severely affects the health of people. 

pH values of 6.5 to 8.5 are recommended as suitable for 

drinking by U.S Environmental Protection Agency. The pH 

meter was applied to determine the pH range. The pH value 

in the study area ranged from 7.1 to 7.8. All samples have 

pH value within safe limit. The pH meter was used to 

examine the pH concentration shown in fig.7. 

 

Fig. 7 pH Meter 

4.4 Electrical Conductivity 

The Electrical Conductivity was examined using digital 

conductivity meter as shown in fig.8. 

 

Fig. 8 Conductivity Meter 

The fig.9 shows the groundwater analysis for EC of the 

study area. The minimum and maximum value of EC were 

found 0.28 dS/m and 3.31 dS/m respectively. Out of 39 

samples 21 samples had EC value beyond the WHO limit 

of 0.75 dS/m [32].  
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Figure.9 EC status of the Groundwater of the study area 

 

4.5 Total Hardness 

The TH status of taluka Kotdiji is shown in fig.10. 
Consumption of hard water does not affect the health of 

people. It is publicized by many researchers that people 

who consume hard water on regular basis throughout their 

lifespan have lower rate of heart disease. Particularly, 

hardness is not a fundamental of water but it is due to 

occurrence of calcium and magnesium ions in water.   

The WHO has suggested the maximum value of TH as 

500mg/l. The maximum and minimum values of TH in the 

study area were found as 1640 mg/l and 30 mg/l 

respectively. 

 

Figure.10 TH status of the Groundwater of the study area 

 

4.6 Total Dissolved Solids 

The digital TDS meter was used to determine the 

concentration of total dissolved solids in the study area 

shown in fig.11. 

 
Fig. 11 TDS Meter 

 The concentrations of TDS in study area are shown in 

fig.12. The minimum value of TDS in study area was found 

as 240 mg/l and maximum value was 4160 mg/l. 21 out of 

39 groundwater samples had TDS value beyond the 

specified limit of WHO. 

 
Figure.12 TDS status of the Groundwater of the study area 

The groundwater evaluation of study area showed that no 

any sample has pH value beyond the permissible limit, EC, 

TH and TDS have 54%, 10% and 54% samples beyond the 

permissible limit. 

 

 

Fig.13 Physicochemical parameters beyond the allowable 

limit 

5. Conclusion 

The sensory analysis of physicochemical parameters 

revealed that all the samples were tasteless, odorless and 

colorless. In terms of pH it is concluded that no any sample 

has crossed the Who suggested limit. Furthermore, it is 

found that 54% samples of EC, 10% samples of TH and 

54% samples of TDS have values beyond the WHO limits. 

Overall, it is observed that groundwater quality of rural 

areas of taluka kotdiji is not safe in terms of EC and TDS, 

water should be treated well prior to use for drinking.  
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