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Abstract 

The present study was conducted to find out the selected water quality parameters of lower Badri stream located in PunjPeer village, 

district Swabi, Khyber Pakhtunkhwa, Pakistan. The main purpose of this study was to know that the water of the lower Badri stream is 

suitable for fish survival or not. The duration of the study was four months from May 2019 to August 2019. One sample was collected 

in each month and then analyzed in the laboratory. The mean value calculated for each parameter were pH (7.11), electrical conductivity 

(568.32mg/L), total dissolved solids (359.56 mg/L), total hardness (211.54 mg/L), chloride as Cl (44.82 mg/L), sulphate (50.75 mg/L), 

sodium (34.79 mg/L), nitrite (1.24), total alkalinity (240.89 mg/L), calcium as CaCO3(140.17 mg/L), magnesium (70.84mg/L), 

potassium (7.92 mg/L). Therefore it was concluded that the concentration of all the parameters were in the normal range and have no 

adverse effect on the fish growth and survival. 
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Introduction 

Water is a major constituent of all living things and plays an 

important role in the life of human beings and other organisms 

(Saana, 2016).[1]. Water is used for different activities of life. It is 

used for drinking, cleaning, domestic and agricultural purposes 

(Grzywna and Sender, 2021) [2]. Water as a universal solvent with 

the ability to dissolve many substances including organic and 

inorganic compounds (Vijay and Kale, 2016) [3]. The quality of 

water generally refers to the components of water present at the 

optimum level for the suitable growth of plants and animals 

(Agbaire PO and Obi CG, 2009) [4]. Aquatic organisms need an 

adequate nutrients and healthy environment for their growth and 

productivity (Verma et al., 2012) [5]. The release of domestic, 

industrial, and agricultural pollutants into rivers without adequate 

filtering and their accumulation lead to water pollution. Such 

events obviously indicate the necessity of water quality analysis 

(Daud et al., 2017)v[6]. Parameters such as temperature, turbidity, 

nutrients, hardness, alkalinity, dissolved oxygen, etc. are some of 

the important factors that determines the growth of living 

organisms in the water body (Smitha, 2013) [7]. In the last few 

decades, there has been a huge increase in the demand for 

freshwater due to increase in population number and the 

accelerated step toward industrialization (Ramakrishnaiah et al., 

2009) [8]. Throughout the history people have preferred the sites 

around the sources, where it has been easy to access water and 

the river sides as a residential areas (Prabu et al., 2011) [9]. The 

recent documentary by W.H.O showing houses, public offices, 

schools not provided with latrines causing individuals to excrete 

anyhow in the bushes, rivers and open spaces is a matter of 

serious concern (Egereonu et al., 2004) [10]. All of the organisms 

depend on this limited source of water for all of their water related 

necessities (Tuzen and Soylak, 2006) [11]. Water pollution by 

effluents has become a question of considerable public and 

scientific concern due to their extreme toxicity to both human 

health and biological ecosystem. Worldwide water bodies are 

primary means for disposal of waste, especially the effluents from 

industrial, municipal sewage, agricultural practices that are near 

them and these effluents can alter the physical, chemical and 

biological nature of receiving water bodies (Smitha, 2013) [7]. 

The W.H.O reports that approximately 36% of urban and 65% of 

rural Indian were without access to safe drinking water (Vinita, 

2006) [12]. It is necessary to check the quality of drinking water at 

regular time interval because human population suffers from 

variety of water borne diseases such as typhoid and diarrhea etc. 

(Uduma, 2014) [13]. Human health is threatened by most of the 

agricultural development activities especially in relation to 

excessive application of fertilizers and unsanitary conditions 

(Okeke and Igboanua, 2003) [14]. Water quality parameters are the 

chemical, physical and biological characteristics of water 

(Diersing., 2009) [15]. The Study of water quality parameters is 

necessary in the field of aquaculture because it has great 

importance to increase fish production. Fish makes a vital 

contribution to the survival and health of a significant portion of 

world’s population e.g. Bangladesh and Cambodia people fulfill 

as much as 75% of their daily protein from fish (Gouic et al., 

2018) [16].  

Fish provides essential nourishment especially quality proteins 

and fats, vitamins and minerals, people as well as governments 

should take interest in the quality analysis of water in order to 

fulfill both protein deficiency and balanced diet for all human 

beings. It is very essential and important to test the water before 
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it is used for drinking, domestic, agricultural or industrial purpose 

(Benjamin et al., 1996) [17]. 

In the present chemical analysis for water quality was carried at 

Badri stream in district Swabi, various parameters like Total 

hardness, pH, Electrical conductivity, Total alkalinity, Total 

dissolved solids, Chloride, Sulphate, Sodium, Nitrite and 

Potassium were checked and their values were determined from 

May, 2019 to August, 2019. 

 

Materials and Methods 

Study area 

The study area is located near the Panj Peer Swabi which is 

commonly known as Badri stream. Badri stream comes from the 

southern part of Buner, which is 1760 km2 southeast of the Swat 

district at 34'08 and 34'41 N latitude and 72'14 and 72'40E 

longitude. From Buner it passes through Chinglay as the upper 

part of the Badri stream valley, while its lower part is known as 

the Totali valley, which covers 78 km2. The Badri stream flows 

to south and leaving mountains just downstream of Totali valley 

it crosses northwest corner of Swabi and finally get discharge into 

Indus River. It has been indicated that land along Badristream in 

vicinity of Totali has a high economic potential under the 

irrigation (Ahsan et al., 2014) [18]. This Badri then passes from 

Shah Mansoor, Zaida, Bala,Haryan villages. These areas from 

which this stream is passed must depend on this stream as source 

of water. As this stream is passing through these areas it must be 

means of drainage of sewage water that contain materials of 

different kinds to affect water quality differently and hence affect 

life of aquatic biota especially fishes. Almost nearly or in the 

Hund this stream which in Pashto language called Badri stream 

falls into the Indus river. 

 

Samples collection 

Water analysis was carried out for exactly four months from May 

2019 to August 2019 and one sample was collected each month 

in order to observe the fluctuation of the selected parameters. 

Samples were carefully collected in the morning time so as to 

prevent any envirmental uncertainties. 1.5 litters of bottles were 

used to collect water; the bottles were first washed with distilled 

water and then washed with water from the sampling area. To 

collect water in bottle, bottle was dipped in water 1.52 cm below 

the water surface and all samples were sent to the laboratory 

within 24 hours for examination. During each sampling every 

affecting aspect was kept in consideration, so extremely careful 

manner was adopted during entire period of this study. The 

collected water samples were analyzed for certain selected 

parameters like pH, Electrical conductivity, Total hardness, Total 

dissolved solids, Chloride as Cl, Sulphate as SO4, Sodium as Na, 

Nitrite as no, Total alkalinity as CaCO3 and Potassium as K.  

Results 

The present study was performed from May, 2019 to August, 

2019 at lower Badri stream located in district Swabi, Khyber 

Pakhtunkhwa, Pakistan. Different water quality parameters 

including pH, Electrical conductivity, Total hardness, Total 

dissolved solids, Chloride as Cl, Sulphate, Sodium, Nitrite, Total 

alkalinity, Calcium, Magnesium and Potassium were analyzed. 

All the analyzed parameters along with their recorded values for 

each month are mentioned in the table 3.1 while the standard 

values by PSQCA, 2010 are shown in Table 3.2. 

Total hardness of water in Badri Streem in May was 222.63 mg/L, 

in June was 220.4 mg/L, during July was 204.19 mg/L and in 

August was 198.92. The total dissolved solids value in May was 

286.00 mg/L, in June was 404.6 mg/L, in July was 371.00 mg/L 

and in August was 376.67 mg/L. the Chloride value in May 25.51, 

in June was 41.94, in July was 80.31 mg/L, and in August was 

31.54 mg/L. The Sulphate value in May was 50.61 mg/L, in June 

67.14 mg/L, in July was 47.28 mg/L and in August was 38.45 

mg/L. Similarly the pH value in May was 6.83 mg/L, in June was 

6.88, in July was 6.88 and in August was 7.85 with a mean value 

of 7.11. Human health is not directly affected by the pH of water 

but it has some indirect effects, which produces changes in water 

quality parameters such as solubility of metal ions and survival 

of aquatic life. High value of pH attributes bitter taste to drinking 

water. Sodium concentration in May was 34.27 mg/L, in June was 

38.40 mg/L, in July was 37.17 mg/L and in August was 29.33 

mg/L.  

The value of nitrite in May June, July was zero and in August 

1.24 was recorded. Total alkalinity value in May was 208.16 

mg/L, in June was 249.67 mg/L, in July was 228.98 mg/L and in 

August was 276.67 mg/L. the calcium concentration was 140.95 

in May, in June was 153.12 mg/L, in July was 121.85 mg/L and 

in August was 146.88 mg/L. The Magnesium value in May was 

81.68 mg/L, in June was 67.32 mg/L, in July was 82.34 mg/L and 

in August was 52.04 mg/L. The Potassium value in May was 8.87 

mg/L, in June was 8.60 mg/L, in July was 8.37 mg/L and in 

August was 5.87 mg/L. The conductivity in May was 513.33 

µS/cm, in June was 583.3 µS/cm, in July was 576.67 µS/cm and 

in August was 600.00 µS/cm. The mean value of each parameter 

were, Total hardness 211.54 mg/L, Total dissolved solid 359.56 

mg/L, Chloride 44.82 mg/L, Sulphate 50.75 mg/L, Ph 7.11, 

Sodium 34.79 mg/L, Total alkalinity 240.89 mg/L, Calcium 

140.17 mg/L, Magnesium 70.84 mg/L, Potassium 7.92 mg/L, 

conductivity 568.32 mg/L. The physical parameters for water 

quality analysis are shown in Fig. 3.1 while chemical parameters 

are shown in Fig. 3.2. The results show that total dissolved solids 

and conductivity, total hardness and pH of water samples were 

observed within the approved recommendations of WHO,2004 
[24]. 

 
Table 1: Showing water quality parameters values from May, 2019 to August, 2019. 

 

Water quality parameters May June July August Mean 

Total hardness 222.63 mg/L 220.44 mg/L 204.19 mg/L 198.92 mg/L 211.54 mg/L 

Total dissolved solids 286.00 mg/L 404.6 mg/L 371.00 mg/L 376.67 mg/L 359.56 mg/L 

Chloride 25.51 mg/L 41.94 mg/L 80.31 mg/L 31.54 mg/L 44.82 mg/L 

Sulphate as as SO2 50.16 mg/L 67.14 mg/L 47.28 mg/L 38.45 mg/L 50.75 mg/L 

pH 6.83 6.88 6.88 7.85 7.11 

Sodium as Na+ 34.27 mg/L 38.40 mg/L 37.17 mg/L 29.33 mg/L 34.79 mg/L 

Nitrite ― ― ― 1.24 mg/L ― 

Total alkalinity as CaCO3 208.16 mg/L 249.67 mg/L 228.98 mg/L 276.77 mg/L 240.89 mg/L 
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Calcium as CaCO3 140.95 mg/L 153.12 mg/L 121.85 mg/L 146.88 mg/L 140.17 mg/L 

Magnesium as CaCO3 81.68 mg/L 67.32 mg/L 82.34 mg/L 52.04 mg/L 70.84 mg/L 

Potassium K+ 8.87 mg/L 8.60 mg/L 8.37 mg/L 5.87 mg/l 7.92 mg/L 

Conductivity 513.33 µS/cm 583.3 µS/cm 576.67 µS/cm 600.00 µS/cm 568.32 µS/cm 

 
Table 2: Showing Standard values by PSQCA, 2010 

 

Parameters Standard values by PSQCA, 2010 Maximum range of measurement 

Total Hardness Max:500.00 1‒1000 ppm 

Total Dissolved solids Max:1000.00 5‒5000.00 ppm 

Chloride as Cl- Max:500.00 1-1000 ppm 

Sulphate as SO2 Max:400 ― 

pH 6.5-8.5 1‒14 

Sodium as Na+ Max:200.00 0‒40 

Nitrite as NO2 Max:50.00 ― 

Total Alkalinity as CaCO3 Max:600 1‒1000 ppm 

Calcium as CaCO3 Max:250.00 1‒1000 ppm 

Magnesium as CaCO3 Max:150 1‒500 ppm 

Potassium as K+ Max:75 0‒20 

Conductivity Max:200-800 60‒1000 µS/cm 

 

 
 

Fig 1: Physical Parameters for water quality analysis. 

 

 
 

Fig 2: Chemical Parameters for water quality analysis. 

www.environmentaljournal.in


International Journal of Environmental and Ecology Research  www.environmentaljournal.in 

19 

Discussion 

Water for human consumption must be free from organisms and 

chemical substances which may affect human health. Water is 

very important component of life without which life cannot be 

exist on the earth, all organisms depend on water for their survival 

(Smitha et al., 2007) [19]. Water is an essential requirement of 

human and industrial developments and it is one of the most 

important components of the environment (Das and Acharya, 

2003) [20]. Water can be used for, drinking, industry, recreation, 

agriculture, or fisheries. Water is one of the most important 

compounds of the ecosystem. Better quality of water described 

by its physical, chemical and biological characteristics, but some 

correlation was possible among these parameters and the 

significant one would be useful to indicate quality of water 

(Pandey et al., 2003) [21]. The earth is the only planet having about 

70% of water. But due to increased human population, 

industrialization, the use of fertilizers in the agriculture and man-

made activity, it is highly polluted with different harmful 

contaminants (Sagar et al., 2015) [22]. Each of these specified 

purposes has various biological, chemical and physical properties 

to accomplish the desired goals. There are various standards for 

drinking water which are different from the water being used in 

industry, agriculture and swimming. Various scientific 

procedures and apparatuses were developed to examine the water 

pollutants (Dissmeyer, 2000) [23].  

These procedures comprise the analysis of numerous parameters 

e.g. total suspended solids (TSS), turbidity, pH, total hardness, 

heavy metals, conductivity, and total dissolved solids (TDS). 

These parameters can affect the quality of drinking water, if their 

concentrations are higher than the standard limits given by the 

World Health Organization (WHO, 2011) [24]. Therefore, the 

analysis of the quality of drinking water by the government 

departments and researchers has been accomplished frequently 

throughout the world (Jia et al. (2010), Katsoyiannis, and 

Zouboulis (2013) and (Tuzen and Soylak (2006) [25, 26, 11].  

The present study was conducted to evaluate the selected water 

quality parameters of the lower Badri stream. From the present 

study it has been observed that the mean value of pH was 7.11. 

pH ranged from 6.5 to 9.0 is suitable for the growth of the aquatic 

organisms (Ali, 1999) [27]. Standard water quality for aquaculture 

has a pH of 6.5 to 8.0 (Meade., 1989) [et al28]. The mean pH value 

for selected four months was 7.11 which is obviously reasonable 

that it has no adverse effects on fish growth, reproduction and 

survival. The electrical conductivity is (568.32 us/cm), the 

conductivity of water shows high fertility of water while low 

Water conductivity indicates low fertility of water. Conductivity 

of most freshwater varies but it may not increase from1000 

µS/cm if the water is contaminated with industrial or agricultural 

wastes then conductivity would be affected (Chapman, 1997) [29]. 

The electrical conductivity has less effect on fish growth, 

reproduction and survival. So if it increase or decrease from the 

standard value then it would be also suitable for fish growth. The 

total dissolved solids are 359.56mg/L which is in normal range. 

High concentrations of dissolved solids have severe effects on 

aquatic organisms e.g. cell damage; reduce photosynthesis 

process as well increase water temperature (Mitchell and Stapp, 

1992) [30]. Total hardness is 211.54 mg/L; hardness of water is 

also a significant parameter of water due to its terrific effect on 

the life of aquatic organisms (Boyd, 1984) [31]. In Pakistan the 

total value of hardness of water is 500 mg/L (DIL., 2010) [32] so, 

it means the hardness has no serious effect on aquatic life. 

Calcium plays an important role in maintaining bone structure 

and functions while magnesium helps in regulating various 

biochemical reactions in the body. Calcium hardness is 140.17 

mg/L while magnesium hardness is 70.84 mg/L. The total 

alkanity of water is due to the presence of bicarbonate ions, it 

helps in neutralizing water to be suitable for fish growth and 

survival. In the absence of alkanity the water would become more 

acidic which is harmful for aquatic life. The total alkalinity is 

240.89 mg/L which is in normal range and would not affect fish 

life. Chloride is 44.82 mg/L, potassium is 7.92 mg/L, sodium is 

34.79 mg/L. High concentration of sulphate reduces both growth 

and hatching rates in fish. In our study sulphate is 50.75 mg/L, 

which is in normal range. Nitrite is naturally occurring compound 

found in river and stream water and its high concentration can 

cause death of aquatic life. Nitrite in our observation is less than 

the normal rage of W.H.O and PSQCA (Pakistan Standards & 

Quality Control Authority). According to the result all the 

parameters are within the normal range except nitrite which is 

less than the normal range and have no adverse effect on fish 

survival. The current study would be useful for future research on 

water quality analysis in district Swabi and its surroundings areas. 

 

Conclusion 

Analysis of water quality is important to examine the 

acceptability of water sources for various uses. Water quality 

parameters are evaluated to identify the suitability of water to be 

used for various purposes. The assessment of the water has been 

standardized through various procedures and research. In this 

study various parameters are used which may be helpful to get 

proper understandings of water quality procedures and standards. 

All the parameters are within the normal range and no parameters 

in any way can cause any lethal effect to fish and other aquatic 

organism. Recorded values for different parameters show the 

suitability of stream water for culturing of warm and semi 

coldwater species. 

 

Acknowledgment 

This work was supported by department of Zoology, University 

of Swabi, Khyber Pakhtunkhwa, Pakistan. 

 

Author contribution 

MA and FA conceived and designed the project and experiments. 

MA and JK performed the experiments and FA analyzed the data. 

FA wrote the paper. 

 

Conflict of interest 

The authors declare no conflict of interest. 

 

References 
1. Saana G. Assessment of the Quality of Groundwater for 

Drinking Purposes in the Upper West and Northern Regions 

of Ghana. Springer plus,2016:5:2001-2016. 

2. Grzywna A, Sender J. The assessment of the amount of water 

pollution and its suitability for drinking of the Tyśmienica 

River Basin, Poland. Environmental Monitoring and 

Assessment,2021:193:315 https://doi.org/ 10.1007/s10661-

021-09034-w. 

3. Vijay S, Kale O. Consequence of Temperature, pH, 

Turbidity and Dissolved Oxygen Water Quality Parameters. 

www.environmentaljournal.in


International Journal of Environmental and Ecology Research  www.environmentaljournal.in 

20 

International Advanced Research Journal in Science, 

Engineering and Technology,2016:3:233-249. 

4. Agbaire PO, Obi CG. Seasonal Variation of some physico-

chemical properties of River Ethiope water in Abraka, 

Nigeria. Journal of Applied Sciences and Environmental 

Management,2009:13:55-57. 

5. Verma P, Chandawat D, Gupta U, Solanki HA. Water quality 

analysis of an organically polluted lake by investigating 

different physical and chemical parameters. International 

Journal of Research in Chemistry and 

Environment,2012:2:105-112. 

6. Daud MK, Nafees M, Shafaqat A, Rizwan M, Raees AB, 

Bilal M, et al. Drinking Water Quality Status and 

Contamination in Pakistan. BioMed Research International, 

2017. Article ID 7908183, 18 pages, https://doi.org/10.1155/ 

2017/7908183. 

7. Smitha. Physico-chemical analysis of the freshwater at River 

Kapila, Nanjangudu Industrial Area, Mysore, India. 

International Research Journal of Environment 

Sciences,2013:2:59-65. 

8. Ramakrishnaiah CR, Sadashivaiah C, Ranganna G. 

Assessment of water quality index for the groundwater in 

Tumkur taluk, Karnataka state, India. E-Journal of 

Chemistry,2009:6(2):523-530. 

9. Prabu PC, Wondimu L, Tesso M. Assessment of Water 

Quality of Huluka and Alaltu Rivers of Ambo, 

EthiopiaJournal of Agricultural Science and 

Technology,2011:13:131-138. 

10. Egereonu UU. Assessment of atmospheric aerosols from 

three satellite stations: Heavy metal pollutants. Journal of 

Association of Advanced Model Simulation Technology 

Enterprize,2004:65:71-88. 

11. Tuzen M, Soylak M. Evaluation ofmetal levels of drinking 

waters fromthe Tokat-black sea region of Turkey. Polish 

Journal of Environmental Studies,2006:15(6):915-919. 

12. Vinita RK. Physico-chemical analysis of various water 

samples of Rewa district (M.P.) India. International Journal 

of Applied Research,2016:2(1):311-313. 

13. Uduma AU. Physicochemical analysis of the quality of 

sachet water consumed in kano metropolis. American 

Journal of Environment, Energy and Power 

Research,2014:2:1-10. 

14. Okeke CO, Igboanua AH. Characteristics and quality 

assessment of surface water and ground water recourses of 

Akwa Town, Southeast, Nigeria. Journal of the Nigerian 

Association of Hydrogeologists,2003:14:71-77. 

15. Diersing N. Water Quality: Frequently Asked Questions. 

Florida Brooks National Marine Sanctuary, Key West, FL, 

2009. 

16. Gouic AV, Harnedy PA, FitzGerald RJ. Bioactive Peptides 

From Fish Protein By-Products. In: Mérillon JM., Ramawat 

K. (eds) Bioactive Molecules in Food. Reference Series in 

Phytochemistry. Springer, Cham, 2018. https://doi.org/10.10 

07/978-3-319-54528-8_29–1. 

17. Benjamin R, Chakrapani BK, Devashish K, Nagarathna AV, 

Ramachandra TV. Fish mortality in Bangalore lakes, India. 

Electronic Green Journal, 1996, 6. 

18. Ahsan K, Ali MY, Latif M, Atiq UR, Khan Q, Ahmed Z, et 

al. Analysis of selected water quality parameters and heavy 

metals of Indus River at BekaSwabi, Khyber Pakhtunkhwa, 

Pakistan International Journal of Biosciences,2014:4(2):28-

38. 

19. Smitha PG, Byrappa K, Ramaswamy SN. Physico-chemical 

characteristics of water samples of BantwalTaluk, South-

Western Karnataka India, Journal of Environmental 

Biology,2007:28:591-595. 

20. Das J, Acharya BC. Hydrology and assessment of lotic water 

quality in Cuttack City, India,” Water, Air, and Soil 

Pollution,2003:150:(1-4):63-175. 

21. Pandey AK, Siddiqi SZ, Rao R. Physico-chemical and 

biological characteristics of Husain sagar, an industrially 

polluted lake, Hyderabad. Proceedings of Academy of. 

Environmental Biology,2003:2(2):161-167. 

22. Sagar SS, Chavan RP, Patil CL, Shinde DN, Kekane SS. 

Physico-chemical parameters for testing of water. 

International Journal of Chemical Studies; 2015: 3(4): 24‒

28. 

23. Dissmeyer GE. Drinking water from Forests and Grasslands, 

South Research Station, USDA Forest Service, Ashville, 

NC, USA, 2000. 

24. World Health Organization (WHO). Guidelines for Drinking 

Water Quality, WHO Press, Geneva, Switzerland, 4th 

edition, 2011. 

25. Jia W, Li C, Qin K Liu L. Testing and analysis of drinking 

water quality in the rural area of High-tech District in Tai’an 

City. Journal of Agricultural Science,2010:2(3):155-157. 

26. Katsoyiannis IA, Zouboulis AI. Removal of uranium from 

contaminated drinking water: a mini review of available 

treatment methods,” Desalination and Water 

Treatment,2013:51:13-15:2915-2925. 

27. Ali SS. Fresh Water Biology. Naseem Book Depot. 

Hyderabad, Sindh Pakistan, 1999. 

28. Meade JW. Aquaculture Management. New York. Van 

Nostrand Reinhold, 1989. 

29. Chapman. Water quality assessment: A guide to the use of 

biota, sediments, and water in environmental monitoring. 

Londan, E & FN SPON, 1997. 

30. Mitchell and Stapp. Field Manual for Water Quality 

Monitoring, 1992. 

31. Boyd CE. Water Quality management for pond fish culture. 

Department of fisheries and allied aquaculture, Agri. Exp. 

Station, Albana, U.S.A, 1984. 

32. DIL AS. National standards for drinking water. Pakistan 

Environmental protection Agency, 2008.  

www.environmentaljournal.in

