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Introduction 
 

Water is an essential component which is very important for public health, where it is use for drinking, 

domestic use, food production or recreational purposes, while improved water supply and sanitation 

helps to enhance the management of water resources and economic growth. But Climate change, 

increasing water scarcity, population growth, demographic changes and urbanization already pose 

challenges for water supply systems [1]. In 2017, 2.2 billion people did not have access to ‘safely 

managed drinking water [2] and 785 million people were ‘without even basic drinking water [3]. Clean 

drinking water is considered a fundamental human right, and measures are taken to optimize the quality 

of drinking water globally. Water quality and suitability for its respective use are determined by its 

taste, odor, color, and concentration of organic and inorganic matters [4]. Contaminants sourced from 

industrial, geological, environmental, water treatment facilities can reduce the quality of water and 

consequently the quality of the individuals consuming it. These contaminants are further categorized as 

microorganisms, inorganic, organics, radionuclides, and disinfectants [5]. Inadequate water supply is 

one of the biggest challenges in developing countries, where due to sub-standard facilities; there is a 

A B S T R A C T 

This study was conducted in Gandhara University to assess the quality of drinking water. 

The water samples were forwarded to the Pakistan Council of Scientific & Industrial 

Research in water resources for analysis of it. The sample of water was taken on April 04, 

2018 and on February 25, 2020 for the quality of drinking water. The ethical approval was 

taken from the committee of Gandhara University. There was no significant difference in the 

quality of water (year 2018 and 2020) respectively. From the results it was concluded that 

the drinking water quality is getting weak for drinking and there should be measurements 

carried out for the improvement of this valuable asset for the betterment of the quality of the 

peoples’ health and the environment they are living in. 
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strong chance of microbial contamination. In addition, inorganic contaminants, concerning both health 

and aesthetic aspects, can be present in the waters. Good quality drinking water is of Fundamental to 

human physiology and has direct impact on health [2]. Contamination by pathogenic microorganisms 

and toxic chemical compounds present in water are the main source of infectious diseases, and it is 

essential to ensure the cleanliness of drinking water to prevent the spread of water-borne diseases [6]. 

Pakistan has been blessed by nature with enough surface and groundwater resources; however, 

Industrialization, urbanization, and rapid population growth have placed huge stress on water resources 

[7]. Water has a vital role in our life processes including growth, development as well as other life 

aspects8. In Pakistan [7], about 50% of diseases and 40% of deaths occur due to poor drinking water 

quality reported in community health studies. Almost 80% of the people of province of Khyber 

Pakhtunkhwa (KP) [10] are utilizing clean drinking water that comes from surface and ground sources. 

In KP, surface water resources are clean and fit for drinking, usually found in underground depths, 

where most of the water in northern and central KP is both surface waters pumped out with the help of 

tube wells or fresh water springs [11]. Drinking water is of low quality in urban areas due to the 

disproportionate rise of urban population compared to the sanitation systems [11]. Chlorination is the 

popular method for disinfection of drinking water at treatment plant and in sanitation system [12]. It is 

the universal method to make drinking water safe and to reduce epidemic diseases. The current water 

supply is about 79% in Pakistan [13]. The release of toxic chemicals from urban communities and 

industries without any treatment into water bodies deteriorates water quality and causes adverse effects 

to human beings. In Pakistan [13], water and sanitation agency has been focusing on water quantity due 

to increasing requirements rather than water quality. The physical, biological, and chemical properties 

of drinking water have great importance because a minor fluctuation in these parameters affects the 

human health. The pH is crucial factor that greatly affects water quality and quantity of pollution in 

water bodies [14]. However, pH of drinking water has no direct effect on human, unless it falls in the 

caustic range [14]. The purpose of this study was to assess the qualitative parameters of drinking water 

which can affect the health of an individual consuming it. For this purpose, a study was conducted 

where the quality of the water available in two institutes of Gandhara University was assessed through 

2018 to 2020. 

 

Methodology 

This study was an analytic cross-sectional one conducted in Gandhara University medical and dental 

institutes that is Sardar begum dental college and Kabir Medical College. Ethical permission was 

obtained from the Board of Ethical review, Gandhara University, Reference number: Total sample 

from 18 different areas were selected to check the safety of the drinking water from the reservoirs of 

both the institutes in April 2018 and February 2020. Each sample was collected in sterilized water 

bottles and was taken to the Pakistan Council of Scientific &Industrial Research for analysis of 3 

parameters that are physical and aesthetic parameters, major chemical parameters and microbiological 

parameters by the standards prescribed by American Public health Association (APHA) 21st and 22nd 

Edition. These sample bottles were sealed and placed in a dark environment at a constant temperature 

range of 4–10°C to avoid any contamination and the effects of light and temperature. Sterilized 

polyethylene bottles of 250 ml capacity were used for sample collection. Bottles were sterilized in an 

autoclave at 121 °C and 15 LB pressure for 15 minutes. Samples for the analysis of chemical 

parameters.  
 

5 



Shehzad et al. / European Journal of Medicine and Veterinary Sciences-Novus, 01(02), 010007EJMVS 

 

 

 

Results and Discussion 

The tables below show the mean values of the water samples collected from different parts of the 

institute, highlighting the differences between the year 2018 and 2020. The qualitative parameters 

remained almost consistent with mild increase in pH, electrical conductivity, hardness, and mineral 

content. 

Table 1: Mean values of water contents 

 

Parameters Standard Value 

PSQCA 2008 

PSQCA/NSDWQ2010 

Unit Determined Mean 

Value 

Detection 

Limits 

2018 2020 2018 2020 

pH 6.5-8.5 - 7.4 7.7 0.02 0.3 

Color Colorless - Colorless Colorless - - 

Turbidity <5 NTU .6 .6 0.2 0.31 

Alkalinity NGVS ppm 4.3 4.6 - - 

Electrical 

Conductivity 

NGVS µS/cm 573 609 0.2875 0.11 

Bicarbonate NGVS ppm 221 233 5.0 5.0 

Calcium NGVS ppm 54 55 2.0 2.0 

Chloride 250 ppm 27 33 2.0 2.0 

Hardness 500 ppm 256 275 5.0 5.0 

Magnesium NGVS ppm 29 33 1.0 1.0 

Potassium NGVS ppm 2.9 3.9 0.2 0.02 

Sodium NGVS ppm 31 33 1.0 1.57 

Sulphate NGVS ppm 35 38 0.4 0.24 

Nitrate 10 ppm 1.9 2.7 0.06 0.03 

TDS 1000(WHO 2004) ppm 323 349 - - 

E.Coli -ve +ve/-ve -ve -ve - - 

          

          *ppm = , NGVS = No Guidelines Value Set, NTU =  
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Table 2: Independent samples test for 2018 and 2020 

 year Mean Std. 

Deviation 

F 

test 

P 

value 

95% confidence 

interval 

Lower Upper 

Electrical 

Conductivity 

2018 573.8 54.97 0.16 .69 -91.35 20.35 

2020 609.3 49.02 

pH 2018 7.4 .45 1.71 .21 -.76 .26 

2020 7.7 .51 

Turbidity 2018 .6 .41 0.00

1 

.98 -.45 .44 

2020 .65 .41 

Alkalinity 2018 4.35 .38 0.75 .39 -.58 .08 

2020 4.60 .21 

bicarbonate 2018 221.25 22.32 1.53 .23 -.31.67 6.67 

2020 233.75 11.87 

calcium 2018 54.00 6.04 .70 .41 -7.83 5.83 

2020 55.00 6.67 

chloride 2018 27.00 10.94 .46 .50 -18.14 5.14 

2020 33.50 10.77 

hardness 2018 256.37 29.12 1.23 .28 -52.27 14.96 

2020 275.00 33.38 

magnesium 2018 29.00 5.20 .62 .44 -9.38 .38 

2020 33.50 3.77 

potassium 2018 2.92 1.74 2.99 .10 -3.06 1.06 

2020 3.92 2.08 

sodium 2018 31.75 3.28 1.91 .18 -5.54 2.04 

2020 33.50 3.77 

sulphate 2018 35.87 6.26 1.29 .27 -9.79 4.29 

2020 38.62 6.86 

nitrate 2018 1.92 1.01 1.02 .32 -2.03 .33 

2020 2.77 1.19 

Total Dissolved 

Salts 

2018 323.25 43.36 .92 .35 -73.50 21.50 

2020 349.25 45.21 

 

Discussion 

 

Total of 18 samples were collected from different areas of the drinking water of both the institutes for 

examining their quality for drinking. The results showed that there is slight variation in the water 

samples examined in 2018 and 2020 at Pakistan Council of research in water resources. Guidelines 

values have been set from the regulatory bodies. The identified values in our study are in limits of the 

required standard. The indicators for assessment of drinking water quality from various sources. 
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Alkalinity of water is checked for the purpose to observe on which treatment to provide depending on 

whether the water is acidic or basic
15

. The mean values for the year 2018 and 2020 for the reservoir of 

both the institutes are 4.3 and 4.6. Pakistan Standards Quality Control Authority has set the normal 

range for pH of drinking water is 6.5 to 8.5. The true color of water is colorless, which is graded by the 

standardized values of 0-70 color units [16]. This color is observed to gain information regarding the 

substances dissolved in water or may suspended in it [17]. In this regard the requirements for drinking 

water is that it should be colorless according to the guidelines value set by (Pakistan Standards Quality 

Control Authority) PSQCA 2008, PSQCA/NSDWQ (national standards for drinking water quality) 

guidelines for drinking water by WHO) 2010. ThepH of water is the scale for measuring the status of 

water weather it is acidic or basic in nature. The normal pH value of drinking water is 7, below this 

level it is acidic and above 7 it goes towards bacisity [18]. While 7.4 and 7.7 are the identified mean 

pH values for the year 2018 and 2020. PSQCA 2008 has set unobjectionable value for the odor and in 

our study the identified values are Unobjectionable. Physical indicators of water mention the clarity of 

water which includes turbidity which shows us the cloudiness of water [19]. Affecting the health of 

humans and aquatic life [20]. The required values should be <5 NTU (PSQCA 2008 

PSQCA/NSDWQ2010) while we identified mean value of 0.6 NTU. Investigating the quantity of 

dissolved minerals and salts in ground water, it is analyzed to identify the exact requirement of the 

minerals and salts and in case of uncertainty, should meet the required standards. The chemical 

properties of drinking water are naturally influenced by the gases and other minerals interact with water 

inside earth crust. Usually, the ground water has more mineral and salt contents as it passes through the 

fractures and pores of rocks i.e., sodium potassium, calcium, chloride, manganese and magnesium [21]. 

The permissible limit set for the Total Dissolved Minerals in drinking water should be 1000 ppm 

(WHO 2004). While in our findings the means values identified through APHA 21
st
 edition, are 323 

ppm and 349 ppm for the year 2018 and 2020. The electric conductivity of the water is to measure its 

ability to carry electric current [22:23]. Guidelines values has not been set for E.C by the regulatory 

body however the analysis was conducted through APHA 21
st
 and APHA 22

nd
 Edition reference and 

the identified mean values are 573 and 609 for the year 2018 and 2020. Hardness is a term used to 

communicate the properties of exceptionally mineralized waters. The dissolved minerals in water cause 

issues for example scales stores in steaming hot water lines and troubles in delivering foam with 

cleanser [23]. In our study the identified mean values are 256 ppm and 275 ppm while PSQCA 2008, 

PSQCA / NSDWQ 2010 standard limit is 500 ppm. Microbial and Microbiological elements such as 

bacteria and other microbial activities usually occurs in water specifically during the rainfall and 

surface run off events results in spreading of diseases it is better to test the ground water and in case of 

unusual circumstances, should be treated with the required methods for the removal of such biological 

elements [22]. 

Conclusion 

Our study concluded, based on the objective parameters set by Pakistan Standards Quality Control 

Authority that the quality of drinking water supplied to the two institutes of Gandhara University, is of 

adequate quality and fit for consumption. However, it should be highlighted that danger of sewerage 
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contamination with drinking water must be considered as an important environmental and health issue. 

Based on the data indicating the importance of water quality on the health of individuals, there is a 

need to maintain and upgrade regular inspection of already present treatment plants. Nowadays, 

Government of Pakistan is going to install drinking water filter all over Pakistan.  
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