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WATER QUALITY ASSESSMENT OF BEGUM TALAB LAKE, VIJAYAPURA DISTRICT FOR DRINKING PURPOSE USING WQI (WATER QUALITY INDEX)


ABSTRACT
The present study evaluated the drinking water quality of Begum Talab Lake, located in Vijayapura district, Karnataka, India, using the Water Quality Index (WQI) approach. Surface water samples were collected monthly from July 2024 to June 2025, and major physicochemical parameters were analysed following standard APHA (1998) methods. The pH ranged from 7.70 to 8.40, remaining within the desirable limits prescribed by BIS. Dissolved oxygen varied between 4.4 and 6.2 mg/L, while biological oxygen demand and chemical oxygen demand ranged from 1.69–5.05 mg/L and 11–24 mg/L, respectively. Total alkalinity (70–120 mg/L) and hardness (75–125 mg/L) indicated moderately hard water. Total dissolved solids and total suspended solids ranged from 195–320 mg/L and 22–64 mg/L, respectively, remaining within permissible limits. Nitrate concentrations were low (0.05–0.60 mg/L), suggesting minimal nutrient pollution. The computed overall WQI value was 92.16, categorizing the lake water as “Very Good” according to CCME classification. The findings indicate that Begum Talab Lake water is largely protected and suitable for drinking purposes with minimal treatment. However, continuous monitoring and proper management practices are recommended to maintain long-term water quality sustainability.
INTRODUCTION
Freshwater is required for sustenance of life on Earth. Freshwater can be found in surface water bodies such as lakes, rivers, ponds and canals. Lake is a large depression in Earth, filled with slowly moving or standing water (Krishne Gowda, 2007). Lakes cover only a very small portion of earth’s surface. Freshwater lakes are the wealth of a nation, being a source of water for both irrigation and drinking. The surface water is an integral part of natural environment and its quality is very sensitive and critical issue in many countries. Also, with an increased understanding of the importance of drinking water quality to public health and raw water quality to aquatic life, there is a great need to assess surface water quality (Ouyang 2003). 
The term “water quality” includes the water column and the physical channel required to sustain aquatic life. The goal of the federal Clean Water Act, “To protect and maintain the chemical, physical and biological integrity of the nation's waters,” establishes the importance of assessing both water quality and the habitat required for maintaining other aquatic organisms. Water, the precious gift of nature to human being, is going to be polluted day-by-day with increasing urbanization (Bharati et al., 2016). 
The use of water quality indices (WQI) is a simple practice that overcomes many of the previous mentioned problems and allows the public and decision makers to receive water quality information (AOAC) (1995). The major tool of pollution profile studies is the water quality index (WQI). Horton proposed the first formal WQI in the literature in 1965 (Ott, 1978). Water Quality Index (WQI) is regarded as one of the most effective way to communicate water quality (Pradhan, et al., 2001). In a number of nationwide studies, water quality of different natural resources was assessed on the basis of calculated water quality indices (Rajmohan, 2003). 
The quality of water in lakes, reservoirs, rivers are determined by physico-chemical and biological parameters. Water quality index provides overall water quality at a certain location and time based on multiple water quality parameters. Water quality monitoring is one of the key tools, to identify and keep a check on the pollution status and ensure about the efficiency of management plans (Singh and Jayakumar 2016). Hence monitoring of these aquatic resources is crucial for sustainable management. Water Quality Indices (WQI) are broadly classified into two types, physico chemical indices and biological indices. Physico chemical indices are determined from the values of various chemical and physical parameters in water samples, while biological indices are derived from biological data. In this study, the WQI of the area has been calculated using hydrochemical parameters. The objective of the present investigation was to provide information on the physio-chemical parameters of Begum Talab Lake and its suitability for human consumption based on computed water quality index (WQI).
MATERIALS AND METHODS
Study area
Begum Talab Lake is located in Vijayapura district, Karnataka, India (16.794631° N latitude and 75.707293° E longitude) (Fig. 1). Built in 1651 by Mohammad Ali Shah and named after Adil Shah’s queen Jahan Begum, this reservoir was supervised by commander Afzal Khan. It played a vital role in supplying water to Vijayapura's population. Surrounded by lush greenery and lively activities along its perimeter, the site is both scenic and culturally vibrant. Along with other Bijapur landmarks, it is on UNESCO’s tentative list under Monuments and Forts of the Deccan Sultanate. 
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Figure 1: Map of study area (Begum Talab Lake) 

Surface water samples were collected monthly from July 2024 to June 2025 at a fixed sampling location in Begum Talab Lake (Fig. 1) to assess temporal variations in physicochemical parameters. At each sampling event, three replicate samples were collected and analysed separately, and the mean values were used for statistical analysis and WQI calculation. Sampling was conducted between 8:00 AM and 10:00 AM to minimize diurnal variations in dissolved oxygen and other parameters. Physicochemical parameters, including pH, DO, BOD, COD, alkalinity, hardness, TDS, TSS, and nitrate, were analysed. pH was measured on site, while biochemical oxygen demand was determined using the Winkler method in separate 300 mL bottles. Samples were transported to the laboratory in dark ice boxes to prevent exposure to sunlight. Analyses of physicochemical variables followed the Standard Methods (APHA, 1998). The Water Quality Index (WQI) was calculated using the drinking water quality standards recommended by the World Health Organization.  
Calculation of WQI

Where:
· Qn = Water quality rating

· Vn = Actual value of the parameter in the water sample
· Vi = Ideal value ((0 for all parameters except pH and DO which is 7.0 and 14.6 mg/l,       respectively)
· Sn = Standard value
· wn = Unit weight of the parameter

· K = Constant, calculated as

Classification of WQI according to CCME (2005).
RESULTS AND DISCUSSION
Physico‑chemical analysis of water quality 
Several studies have assessed lake water quality using physico-chemical parameters (Giriyappanavar et al., 2013).The physicochemical analysis of Begum Talab Lake revealed moderate seasonal variations across the study period. Most parameters remained within permissible limits of drinking water standards. Slight fluctuations were observed during monsoon and summer months, which may be attributed to runoff, evaporation, and organic load variations. The detailed interpretation of individual parameters is discussed below.  The detailed monthly variation in physicochemical parameters of Begum Talab Lake during the study period (July 2024–June 2025) is presented in Table 1, showing seasonal trends and variability in water quality.












Table 1: Monthly Variation of Physico-Chemical Parameters of Begum Talab Lake (July 2024–June 2025)



	Month
	pH
	DO (mg/L)
	BOD (mg/L)
	COD (mg/L)
	Alkalinity (mg/L)
	Hardness (mg/L)
	TDS (mg/L)
	TSS (mg/L)
	Nitrate (mg/L)

	July
	7.70
	5.10
	3.90
	18.00
	100
	105
	230
	40
	0.20

	August
	7.75
	5.20
	4.00
	19.00
	95
	100
	220
	38
	0.18

	September
	8.40
	5.30
	4.30
	21.00
	110
	120
	250
	45
	0.30

	October
	7.85
	5.40
	4.50
	20.00
	105
	115
	240
	42
	0.25

	November
	7.80
	5.60
	3.80
	11.00
	85
	90
	210
	30
	0.12

	December
	7.90
	5.80
	5.05
	17.50
	80
	85
	205
	28
	0.10

	January
	7.82
	6.00
	3.40
	16.00
	75
	80
	200
	25
	0.08

	February
	7.95
	6.20
	2.80
	15.50
	70
	75
	195
	22
	0.05

	March
	7.88
	5.50
	3.20
	18.50
	90
	95
	220
	35
	0.15

	April
	7.92
	5.20
	3.60
	19.00
	110
	110
	260
	48
	0.22

	May
	7.78
	4.60
	1.69
	22.50
	120
	125
	300
	60
	0.40

	June
	7.82
	4.40
	4.80
	24.00
	118
	122
	320
	64
	0.60






pH
The overall quality of water is largely defined by its chemical characteristics. pH, for instance, is a key indicator of water suitability for various uses. At Begum Talab Lake, the average pH was 7.88 ± 0.18, remaining alkaline throughout the study period, with a maximum of 8.4 in September. These values fall within the desirable limits prescribed by BIS. Comparable findings were reported by Kodom et al. (2018) in a tropical lake in Ghana and by Singh et al. (2020) in Fateh Sagar Lake.
Dissolved oxygen (DO) 
Dissolved oxygen (DO) in water bodies is shaped by factors such as temperature, photosynthesis, wind, respiration, and pollution. Its levels vary daily, seasonally, and with temperature changes (Wavde and Arjun, 2010). Dissolved oxygen (DO) levels ranged between 4.4 and 6.2 mg/l, peaking in February (summer) and reaching a minimum in June. The present findings align with those of Kodom et al. (2018) on Volta Lake, Ghana, but contrast with Kangabam et al. (2017) on Loktak Lake, Manipur, which may be attributed to comparable climatic conditions and nutrient dynamics in tropical freshwater systems.
Biological Oxygen Demand (BOD) and Chemical Oxygen Demand (COD) 
The BOD test assesses the presence of organic matter in water by measuring the oxygen required by aquatic microbes to decompose biodegradable material (Sharma et al., 2013). Biological Oxygen Demand (BOD), which reflects the extent of organic matter pollution (Kumar and Bahadur, 2009), varied from 1.69 mg/l in May to 5.05 mg/l in December. Chemical oxygen demand (COD) measures the total amount of organic matter in water, both biodegradable and non‑biodegradable (Khan et al., 2014). Chemical Oxygen Demand (COD) values ranged between 11.36 and 24.12 mg/l, with the lowest value recorded in November and the highest in June. Since COD provides faster results than BOD, it is generally preferred (Sharma et al., 2013).
Total alkalinity 
Total alkalinity reflects the water’s buffering capacity, helping to stabilize pH (Lodh et al., 2014). It measures the ability to neutralize acids and is generally not considered a pollutant (Sharma and Kumar, 2017). The average alkalinity of Begum Talab Lake ranged between 70.0 and 120 mg/l, consistent with observations from Almatti Reservoir, Karnataka (Hulyal and Kaliwal, 2011). The high alkalinity observed in summer resulted from increased decomposition, which released CO₂ and added carbonate and bicarbonate ions, thereby raising alkalinity levels (Verma et al., 2012). 
Water hardness 
Water hardness primarily results from calcium and magnesium cations. Water hardness varied from 75 to 125 mg/l, with an average of 115 mg/l, classifying the lake water as moderately hard according to Sawyer (1960). Usman et al. (2018) observed higher water hardness in Mumbai’s urban lakes during summer and lower levels in winter, while Manzoor et al. (2017) and Tyor & Chawla (2012) reported much lower hardness values in Sukhna Lake. 
Total dissolved solids (TDS) and total suspended solids (TSS) 
According to WHO (2011) guidelines, drinking water is considered palatable when total dissolved solids (TDS) are below 600 mg/l, while concentrations above 1000 mg/l are deemed unappealing. Total dissolved solids (TDS) and total suspended solids (TSS) were recorded between 195–320 mg/l and 22–64 mg/l, respectively. For drinking water, BIS 10500 (2012) prescribes a desirable limit of 500 mg/l for TDS, extendable up to 2000 mg/l in the absence of alternative sources (Dubey et al., 2014). Thus, the observed TDS and TSS values fall within acceptable limits. 
Nitrate
Inorganic nitrogen is the most common form in natural waters and serves as a key nutrient driving the growth of hydrophytes and aquatic algae (Lodh et al., 2014). Nitrate concentrations ranged from 0.05 to 0.6 mg/l, with an average of 0.25 mg/l. Similar observations were noted by Verma et al. (2012). During the monsoon, nitrogen‑rich floodwaters from the catchment introduced contaminants such as sewage, elevating nitrate levels consistent with the present study. In contrast, Bhat and Pandit (2014) reported lower nitrate concentrations in Wular Lake, Kashmir during summer. Decomposing plant matter and agricultural runoff elevate nitrogen levels in surface waters. Nitrate, a key indicator of organic pollution, originates from fertilizers, rainfall, crop residues, decaying organic waste, and septic systems (Khan et al., 2014). 
Water quality assessment of Begum Talab lake
Table 2: WQI classification by CCME (2005).
	WQI
	Quality
	Description

	95–100
	Excellent
	Water quality is protected with virtual absence of threat or impairment; conditions very close to natural or desirable levels.

	89–94
	Very good
	Water quality is protected with a slight presence of threat or impairment; conditions close to natural or pristine levels.

	80–88
	Good
	Water quality is protected with only minor degree of threat or impairment; conditions depart from natural or desirable levels.

	60–79
	Fair
	Water quality is usually protected but occasionally threatened or impaired; conditions sometimes depart from natural or desirable levels.

	45–59
	Poor (Marginal)
	Water quality is frequently threatened or impaired; conditions sometimes often depart from natural or desirable levels.

	0–44
	Very poor
	Water quality is almost always threatened or impaired; conditions sometimes usually depart from natural or desirable levels (Unsuitable for drinking).



Table 3: WQI of Begum Talab lake water (all values except pH are in mg/l).
	Parameter
	Actual Average Value
	Standard Value (Sn)
	Recommended Agency
	1/Sn
	Wn
	Qn
	QnWn

	pH
	7.82
	8.5
	ICMR / BIS
	0.117
	54.71
	0.1805
	9.87

	DO
	5.15
	5
	ICMR / BIS
	0.200
	104.50
	0.2767
	28.91

	BOD
	3.95
	5
	WHO / ICMR
	0.200
	79.00
	0.3068
	24.24

	COD
	18.30
	10
	WHO
	0.100
	183.00
	0.1534
	28.09

	Alkalinity
	110.00
	200
	BIS
	0.005
	55.00
	0.00767
	0.42

	Hardness
	115.00
	200
	WHO
	0.005
	57.50
	0.00767
	0.44

	TDS
	240.00
	500
	WHO / BIS
	0.002
	48.00
	0.00307
	0.15

	TSS
	40.00
	500
	WHO
	0.002
	8.00
	0.00307
	0.02

	Nitrate
	0.25
	50
	WHO
	0.020
	0.50
	0.03068
	0.02


Overall WQI = 92.16

The Water Quality Index (WQI) condenses complex analytical data into a single value that subjectively represents overall water quality. This rating system enhances simplicity and public understanding. Various WQI models have been proposed in the literature, with comparative evaluations reported (Cude, 2001). Depending on its intended application, a WQI may be tailored for specific water bodies or designed as a general index applicable to all waters intended for human consumption.
Water Quality Index (WQI)
Inland ecosystems play a vital role in supplying drinking water, recharging groundwater, maintaining water quality, recycling nutrients, and removing toxins. In the present study, the calculated WQI of Begum Talab Lake was 92.16 (Table 3), indicating very good water quality. This score reflects conditions that are virtually free from threats or impairments, closely resembling natural or desirable levels (CCME, 2005). In comparison, Thakor et al. (2011) reported a WQI below 75 for Pariyej Lake, Gujarat; Bharamal and Korgaonkar (2014) recorded 75.82 for Palnekond Reservoir in Sawantwadi; and Alaka (2014) observed 76.27 in Bargaon Reservoir, Maharashtra.
Conclusion
The present study assessed the drinking water quality of Begum Talab Lake using physico chemical parameters and the Water Quality Index method. All the analysed parameters such as pH, dissolved oxygen, biological oxygen demand, chemical oxygen demand, alkalinity, hardness, total dissolved solids, total suspended solids, and nitrate were found within permissible limits of drinking water standards. The calculated Water Quality Index value of 92.16 indicates that the lake water falls under the “Very Good” category. This shows that the water quality is largely protected and close to desirable conditions, with only minor variations. Therefore, Begum Talab Lake water is suitable for drinking purposes with minimal treatment. However, regular monitoring and proper management are recommended to maintain its quality in the future.
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