


Water Quality Index of lentic and lotic water bodies of Mathura block, Mathura, Uttar Pradesh

 

ABSTRACT 
This study employs the Water Quality Index (WQI) approach to assess the health of lotic and lentic water bodies within the Mathura block, Mathura (U.P.). A range of physico-chemical parameters, including pH, Electrical Conductivity, Dissolved Oxygen, Free Carbon Dioxide, Nitrates, Chlorides, Sodium, Potassium, Total Dissolved Solids, Total Hardness, and Total Alkalinity, were analysed in water samples collected from multiple sites representing both hydrological systems. In addition, microbiological parameters such as Total Coliform and Feacal Coliform were evaluated, which revealed considerable microbial contamination indicating potential public health risks. WQI values computed from the collected data categorized the water quality into classes ranging from good to unsuitable for use. The results revealed that both lotic and lentic systems exhibited elevated levels of nutrient enrichment and organic pollutants, primarily attributed to anthropogenic inputs. Overall, the findings emphasize the need for ecosystem-specific water quality management strategies and demonstrate the effectiveness of WQI as a comprehensive tool for evaluating and comparing aquatic ecosystem health across diverse hydrological environments.	Comment by Dr. Basim Shabaa: You have to insert the numerical results that you obtained to illustrate the idea of the research.
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1. INTRODUCTION 
Water is essential for all living being. Freshwater ecosystems, which include both lotic and lentic bodies, are essential parts of the hydrological and biological networks of the earth. In contrast to lotic systems, which include rivers, streams, and creeks, which include continuous flow and lentic systems, which include lakes, ponds, and reservoirs, are usually characterized by relatively static water. These bodies of water sustain biodiversity; act as vital habitats for aquatic life, and offer vital services including drinking water, irrigation, industrial usage, and recreation. 
In recent times, developing countries have faced significant problems in protecting water quality while trying to improve water supply and sanitation (Carvalho et al., 2011; Debels et al., 2005; Kannel et al., 2007; Ortega et al., 2016). Even developed nations have been struggling to maintain or improve the status of their water quality amidst issue like nutrient enrichment and eutrophication of water resources (Abbasi and Abbasi, 2012; Debels et al., 2005) as well as providing of water and wastewater services to growing populations.
A variety of human-caused factors, including as urbanization, sewage effluents, industrial discharges, and agricultural runoff, are posing a growing danger to the quality of freshwater resources. These stressors cause issues like eutrophication, oxygen depletion, and biodiversity loss by introducing contaminants including organic matter, heavy metals, pathogens, and nutrients (nitrates, etc.). For aquatic ecosystems to be managed sustainably and protected, it is crucial to comprehend and monitor water quality. The Water Quality Index (WQI) is a widely used tool that simplifies complex water quality data into a single numerical score, enabling easy interpretation and communication of the overall health of water bodies (Abbasi, 2002). Since the last several decades, surface and ground water quality assessments have used a water quality index (WQI) to learn more about the overall state of a water source's quality (Samantray et al., 2009; Sharma and Kansal, 2011; Alam and Pathak, 2010; Sebastian and Yamakanamardi, 2013; Tyagi et al., 2013; Bhutiani et al., 2016; Seth et al., 2014; Dash et al., 2015; VishnuRadhan et al., 2015; Yadav et al., 2015; Kaviarasan et al., 2016; Krishnan et al. 2016, Singh et al., 2022).	Comment by Dr. Basim Shabaa: More up to date references you have to insert in the review to support your review
1.1.  STUDY AREA 
Mathura a city lies at the centre of the cultural region of Braj has an ancient history and is also believed to be the homeland and birthplace of Lord Shri Krishna. The Coordinates of Mathura are 27.4949088N, 77.6779708E. The current study was conducted over two years (2022 to 2024) at different water bodies existing in Mathura block, Mathura, U.P., and the average value of all the parameters was given for the analysis (WQI).  This study aims to analyze and compare the water quality of selected lentic (perennial) and lotic water bodies (Yamuna River) using the ‘weighted arithmetic index method’ given by Brown et al. (1970). Some selected study sites are as follows – 

 Table 1. Selected Lentic (Ponds) and Lotic water bodies (Yamuna River) for study.
	S.No.
	Study Site
	Type
	Location 

	1
	Ganga Sagar Tirth
	Perennial Pond, Lentic
	Kudarvan, Mathura

	2
	Shantanu Kund
	Perennial Pond, Lentic
	Girdharpur, Mathura

	3
	Madhu Kund
	Perennial Pond, Lentic
	Maholi, Mathura 

	4
	Krishna Sarovar
	Perennial Pond, Lentic
	Baad, Mathura

	5
	Balbhadra Kund
	Perennial Pond, Lentic
	Taarsi, Mathura

	S1
	Abipur Khadar
	Lotic, Yamuna River
	Mathura

	S2
	Kans Quila
	Lotic, Yamuna River
	Mathura

	S3
	Gokul Barrage
	Lotic, Yamuna River
	Mathura

	S4
	Koile Ghat
	Lotic, Yamuna River
	 Koyla Gaon, Mathura



2. MATERIALS AND METHODS
	Water samples collected for analysed various parameters like - temperature, pH, conductivity, were measured using mercury thermometer, Systronics water analyser- 371 model, conductivity meter respectively. Sodium and Potassium ion concentration was determined using SL270 Double Beam Photometer. DO and TDS was measured using Systronics water analyser. Total alkalinity and total hardness were measured using titration methods (APHA, 1999). Chloride was measured using mohr’s method.

Calculation of WQI was carried out by following the ‘weighted arithmetic index method’ (Brown et al., 1970), using the equation: WQI=∑QnWn/∑Wn
where Qn is the quality rating of nth water quality parameter, Wn is the unit weight of nth water quality parameter. 

The quality rating Qn is calculated using the equation - Qn=100[(Vn−Vi)/(Vs−Vi)]
where Vn is the actual amount of nth parameter present, Vi is the ideal value of the parameter [Vi =0, except for pH (Vi =7) and DO (Vi =14.6 mg/l)], Vs is the standard permissible value for the nth water quality parameter.

Unit weight (Wn) is calculated using the formula - Wn= k/Vs
where k is the constant of proportionality and it is calculated using the equation
k = [1/∑1/Vs=1, 2, …n]
Table 2. WQI range, status and possible usage of the water sample 	Comment by Dr. Basim Shabaa: After which reference these limits were dependent on
	WQI
	Water quality status (WQS)
	Possible usage
	Grading

	0–25
	Excellent
	Drinking, irrigation and industrial
	A

	26–50
	Good
	Drinking, irrigation and industrial
	B

	51–75
	Poor
	Irrigation and industrial
	C

	76–100
	Very poor
	Irrigation
	D

	Above 100
	Unfit for drinking and fish culture
	Proper treatment required before use
	E


Source – WHO.

3. RESULTS AND DISCUSSION 

The most of community depend on lentic and lotic system for drinking water, agriculture irrigation, animal husbandry. However, water systems are no longer suitable for use as water sources due to the ongoing deterioration of the water quality. The majority of these systems have physical and chemical characteristics that are outside of an acceptable range, according to the current study. 
The comparative analysis of lentic and lotic water bodies using the Water Quality Index (WQI) offers a comprehensive understanding of the ecological condition and pollution status of freshwater ecosystems. The present study clearly demonstrates that lotic systems generally exhibit better water quality than lentic systems, largely due to continuous flow, enhanced natural aeration, and effective self-purification processes. In contrast, lentic water bodies, characterized by stagnant or slow-moving water, tend to accumulate pollutants over time because of restricted circulation and limited dilution capacity. Similar observations have been reported by several researchers, who noted that stagnant water bodies are more prone to eutrophication and organic pollution compared to flowing rivers (Kumar et al., 2017; Venkatesharaju et al., 2010).
In the current investigation, WQI values of lentic sites indicating poor to very poor water quality, whereas lotic water bodies exhibited comparatively lower WQI values reflecting marginally better conditions. These findings are in close agreement with studies conducted in other regions of India, where ponds and lakes consistently showed higher WQI values than rivers due to untreated sewage inflow, surface runoff, and reduced flushing rates (Tyagi et al., 2013; Mishra and Patel, 2001). 
The water quality index values for the study areas of lentic water bodies, such as Kunds, range from 86.62 to 123.66, while the values for lotic water bodies (Yamuna River) range from 68.59 to 73.64. The lowest WQI value of 86.62 has been assessed in the sample from Ganga Sagar Tirth, a Lentic site of the study area, indicating the very poor water quality, and the highest level of 123.66 has been observed in the samples from Balbhadra Kund a Lentic site showing the water quality is unsuitable for drinking purposes (Table 2, 3 to 7).

A perusal of the data from Lotic study area i.e. The Yamuna River shows that the water quality index ranges from 68.59 of Gokul Barrage, indicating poor water quality, to 73.64 at the Koile Ghat study area, indicating very poor water quality. It is highly deteriorated and is not suitable for drinking purposes. However, the water quality of the remaining part of the study area is observed to be of poor quality and not fit for drinking purposes, only for industrial use and sometimes for irrigation (Table 2,8 to 11).
The findings on Total Coliform and Faecal coliform counts are presented in Table 12. The total coliform count ranged between 5000 and 8200 MPN from Lentic water bodies and 5500 to 8500 from the Lotic water body (Yamuna River). And the faecal coliform count present in Lentic water body ranged between 2673.21 to 6102.96 and 3225.72 to 6321.34 from Lotic water body (Yamuna River). Water that is located in open areas has the highest MPN for both Total Coliform and Faecal coliform indicating water contamination which leads to pollution. These values far exceed permissible limits recommended by WHO and BIS, confirming that both lentic and lotic waters are unfit for consumption by humans and animals. Comparable microbial contamination has been documented in polluted surface waters influenced by sewage discharge and agricultural activities (Sharma and Kansal, 2011; Singh et al., 2022; APHA, 2017). The presence of high faecal coliform levels also poses significant public health risks, including waterborne diseases.
3.1.  Lentic study sites – (Perennial ponds)
Site 1 - Ganga Sagar Tirth – 
It is a perennial pond. The kund here is called by different names, such as Kumudini kund, Padma kunda, or Vihar kund. While herding the cows, Shri Krishna, Shri Balram, and the cowherd boys wandered throughout this delightful place. Shri Krishna himself used to play in this pond with the cowherd boys. Various physico-chemical parameters were analyzed for this pond to identify the WQI value (Table -3). The WQI of this water sample was 86.41, which indicated that the water was polluted and not for any use except irrigation. The status was very poor. Total coliform and fecal coliform values of this site were 5400 MPN/100 ml and 3126.78 MPN/100 ml, which were also out of the permissible range (Table 12). 
Table 3. – Various Parameters and WQI Values for Site-1, Ganga Sagar Tirth 
	S.N
	Parameters
	Vi
	Si
	Vid
	K Value
	Wi
	Qi
	Qi*Wi

	1
	DO
	5.3
	5
	14.6
	2.0734
	0.415
	96.5
	40.05

	2
	E. conductivity (µs/cm)
	2610
	900
	0
	2.0734
	0.002
	290
	0.58

	3
	pH
	8.2
	8.5
	7
	2.0734
	0.244
	80
	19.52

	4
	TDS (ppt)
	1.82
	500
	0
	2.0734
	0.004
	0.362
	0.0014

	5
	Free CO2
	25
	50
	0
	2.0734
	0.041
	50
	2.05

	6
	Total alkalinity (ppm)
	810
	120
	0
	2.0734
	0.017
	675
	11.48

	7
	Total Hardness (ppm)
	485
	300
	0
	2.0734
	0.007
	161
	1.127

	8
	Nitrates (ppm)
	18
	50
	0
	2.0734
	0.041
	36
	1.476

	9
	Chlorides (ppm)
	450
	200
	0
	2.0734
	0.01
	225
	2.25

	10
	Sodium (ppm)
	213
	200
	0
	2.0734
	0.01
	106.5
	1.065

	11
	Potassium (ppm)
	2.7
	10
	0
	2.0734
	0.207
	27
	5.589

	 
	 
	 
	 
	 
	 
	∑Wi = 1.000
	 
	∑QiWi ≈ 86.62


WQI = ∑QiWi / ∑Wi = 86.62	Comment by Dr. Basim Shabaa: You have to cite the references of each equation you have displayed
Site 2 - Shantanu Kund - Shantanu Kund is the place where Maharaja Shantanu performed austerities. Maharaja Shantanu worshipped Bhagvan here with the desire to beget a son. This son became famous as Grandsir Bhishma. Women who desire a child bathe in this kund. WQI was calculated on the basis of various physicochemical parameters (Table 4). WQI of this water sample was almost 90 which was represented that water was polluted and not for any use except irrigation. The status was very poor. Total coliform value of this site was 5000 MPN/100ml and Feacal coliform was 2673.21 MPN/100ml (Table 12).
Table 4. – Various Parameters and WQI Values for Site-2,  Shantanu Kund – 
	S.N
	Parameters
	Vi
	Si
	Vid
	K Value
	Wi
	Qi
	Qi*Wi

	1
	DO
	5.5
	5
	14.6
	2.073
	0.415
	95
	39.43

	2
	E. conductivity (µs/cm)
	2400
	900
	0
	2.073
	0.002
	268
	0.536

	3
	pH
	8.7
	8.5
	7
	2.073
	0.244
	124
	30.26

	4
	TDS (ppt)
	1.65
	500
	0
	2.073
	0.004
	0.33
	0.0013

	5
	Free CO2
	25
	50
	0
	2.073
	0.041
	50
	2.05

	6
	Total alkalinity (ppm)
	200
	120
	0
	2.073
	0.017
	167
	2.84

	7
	Total Hardness (ppm)
	580
	300
	0
	2.073
	0.007
	193
	1.35

	8
	Nitrates (ppm)
	8
	50
	0
	2.073
	0.041
	16
	0.656

	9
	Chlorides (ppm)
	700
	200
	0
	2.073
	0.01
	350
	3.5

	10
	Sodium (ppm)
	330
	200
	0
	2.073
	0.01
	165
	1.65

	11
	Potassium (ppm)
	3.6
	10
	0
	2.073
	0.207
	36
	7.45

	 
	 
	 
	 
	 
	 
	∑Wi = 1.000
	 
	∑QiWi ≈ 90.00


WQI = ∑QiWi / ∑Wi = 90
Site 3 – Madhu Kund - Madhuvan is said to be the sole sacred woodland in Vrindavan where the transcendental pastimes of the Supreme Personality of Godhead were conducted in all four yugas. He came here as Lord Madhusudan in Satyayuga and slew Madhu, a powerful demon who had gained control of the holy woodland. WQI was calculated on the basis of various physicochemical parameters (Table 5). WQI of this water sample was 87.96 which was represented that water was polluted and not for any use except irrigation. The status was very poor. Total coliform and feacal coliform values of this site was 6500 MPN/100ml and 3823.67 MPN/100 ml which was also out of permissible range (Table 12).
Table 5. – Various Parameters and WQI Values for Site-3,  Madhu Kund – 
	S.N
	Parameters
	Vi
	Si
	vid
	K Value
	Wi
	Qi
	Qi*Wi

	1
	DO
	4.5
	5
	14.6
	2.0734
	0.4147
	105
	43.534

	2
	E. conductivity (µs/cm)
	2850
	900
	0
	2.0734
	0.0023
	317
	0.729

	3
	pH
	8.15
	8.5
	7
	2.0734
	0.2439
	75
	18.293

	4
	TDS (ppt)
	2
	500
	0
	2.0734
	0.00415
	0.4
	0.0017

	5
	Free CO2
	22
	50
	0
	2.0734
	0.04147
	44
	1.823

	6
	Total alkalinity (ppm)
	540
	120
	0
	2.0734
	0.01728
	450
	7.776

	7
	Total Hardness (ppm)
	525
	300
	0
	2.0734
	0.00691
	175
	1.209

	8
	Nitrates (ppm)
	29
	50
	0
	2.0734
	0.04147
	58
	2.407

	9
	Chlorides (ppm)
	680
	200
	0
	2.0734
	0.01037
	340
	3.526

	10
	Sodium (ppm)
	335
	200
	0
	2.0734
	0.01037
	167.5
	1.737

	11
	Potassium (ppm)
	3.5
	10
	0
	2.0734
	0.20734
	35
	7.257

	 
	 
	 
	 
	 
	 
	∑Wi = 1.00026
	 
	∑QiWi = 87.968


WQI = ∑QiWi / ∑Wi = 87.96
Site 4 – Krishna Sarovar – This pond situated in Baad, Mathura. WQI was calculated on the basis of various physicochemical parameters (Table 6). WQI of this water sample was 96.74 which was represented that water was polluted and not for any use except irrigation. The status was very poor. Total coliform and feacal coliform values of this site were 7100 MPN/100ml and 5267.23 MPN/100 ml which were also out of permissible range (Table -12).
Table 6. – Various Parameters and WQI Values for Site-4,  Krishna Kund 
	S.N
	Parameters
	Vi
	Si
	vid
	K Value
	Wi
	Qi
	Qi*Wi

	1
	DO
	3.8
	5
	14.6
	2.0734
	0.415
	115
	47.725

	2
	E. conductivity (µs/cm)
	1700
	900
	0
	2.0734
	0.002
	190
	0.38

	3
	pH
	8.5
	8.5
	7
	2.0734
	0.244
	80
	19.52

	4
	TDS (ppt)
	1.5
	500
	0
	2.0734
	0.004
	0.3
	0.001

	5
	Free CO2
	30
	50
	0
	2.0734
	0.041
	60
	2.46

	6
	Total alkalinity (ppm)
	540
	120
	0
	2.0734
	0.017
	450
	7.65

	7
	Total Hardness (ppm)
	480
	300
	0
	2.0734
	0.007
	160
	1.12

	8
	Nitrates (ppm)
	28
	50
	0
	2.0734
	0.041
	56
	2.296

	9
	Chlorides (ppm)
	380
	200
	0
	2.0734
	0.01
	190
	1.9

	10
	Sodium (ppm)
	180
	200
	0
	2.0734
	0.01
	90
	0.9

	11
	Potassium (ppm)
	4.2
	10
	0
	2.0734
	0.207
	42
	8.694

	 
	 
	 
	 
	 
	 
	∑Wi = 1.000
	 
	∑QiWi ≈ 96.746


WQI = ∑QiWi / ∑Wi = 96.74 = 97
Site 5 – Balbhadra Kund - WQI was calculated on the basis of various physicochemical parameters (Table 7). WQI of this water sample was 123.66. It indicated water is Unfit for drinking and fish culture. Its required proper treatment before any use. The status was Unsuitable.Total coliform and feacal coliform values of this site was 8200 MPN/100ml and 6102.96 MPN/100 ml which was also out of permissible range (Table 12).
Table 7. – Various Parameters and WQI Values for Site-5,  Balbhadra Kund 
	S.N
	Parameters
	Vi
	Si
	vid
	K Value
	Wi
	Qi
	Qi*Wi

	1
	DO
	4.5
	5
	14.6
	2.0734
	0.415
	111
	46.065

	2
	E. conductivity (µs/cm)
	3150
	900
	0
	2.0734
	0.002
	350
	0.7

	3
	pH
	9.1
	8.5
	7
	2.0734
	0.244
	148
	36.112

	4
	TDS (ppt)
	2.18
	500
	0
	2.0734
	0.004
	0.436
	0.002

	5
	Free CO2
	32
	50
	0
	2.0734
	0.041
	64
	2.624

	6
	Total alkalinity (ppm)
	500
	120
	0
	2.0734
	0.017
	416.667
	7.083

	7
	Total Hardness (ppm)
	470
	300
	0
	2.0734
	0.007
	156.667
	1.097

	8
	Nitrates (ppm)
	23
	50
	0
	2.0734
	0.041
	46
	1.886

	9
	Chlorides (ppm)
	1240
	200
	0
	2.0734
	0.01
	620
	6.2

	10
	Sodium (ppm)
	570
	200
	0
	2.0734
	0.01
	285
	2.85

	11
	Potassium (ppm)
	9.2
	10
	0
	2.0734
	0.207
	92
	19.044

	 
	 
	 
	 
	 
	 
	∑Wi = 1.000
	 
	∑QiWi = 123.663


WQI = ∑QiWi / ∑Wi = 123.66
3.2.  Lotic study sites – Yamuna River
S1 - Abipur Khadar - WQI was calculated on the basis of various physicochemical parameters (Table 8). WQI of this water sample was 68.89 which was represented that water was polluted and not for any use except irrigation. The status was very poor.Total coliform and faecal coliform values of this site was 5800 MPN/100ml and 3225.72 MPN/100 ml which was also out of permissible range (Table 12).
Table 8. – Various Parameters and WQI Values for Site S1 – Abipur Khadar
	S.N
	Parameters
	Vi
	Si
	vid
	K Value
	Wi
	Qi
	Qi*Wi

	1
	DO
	8.5
	5
	14.6
	2.0734
	0.415
	66
	27.39

	2
	E. conductivity (µs/cm)
	1650
	900
	0
	2.0734
	0.002
	183
	0.366

	3
	pH
	8.05
	8.5
	7
	2.0734
	0.244
	73.5
	17.958

	4
	TDS (ppt)
	1.2
	500
	0
	2.0734
	0.004
	0.24
	0.001

	5
	Free CO2
	27.5
	50
	0
	2.0734
	0.041
	55
	2.255

	6
	Total alkalinity (ppm)
	520
	120
	0
	2.0734
	0.017
	433
	7.361

	7
	Total Hardness (ppm)
	460
	300
	0
	2.0734
	0.007
	153
	1.071

	8
	Nitrates (ppm)
	23
	50
	0
	2.0734
	0.041
	46
	1.886

	9
	Chlorides (ppm)
	380
	200
	0
	2.0734
	0.01
	190
	1.9

	10
	Sodium (ppm)
	168
	200
	0
	2.0734
	0.01
	84
	0.84

	11
	Potassium (ppm)
	3.8
	10
	0
	2.0734
	0.207
	38
	7.866

	
	
	
	
	
	
	∑Wi = 1.000
	 
	∑QiWi 68.894


WQI = ∑QiWi / ∑Wi = 68.89
S2 - Kans Quila WQI was calculated on the basis of various physicochemical parameters (Table 9). WQI of this water sample was 70.42 which was represented that water was polluted and not for any use except irrigation. The status was very poor.Total coliform and feacal coliform values of this site was 7400 MPN/100ml and 5234.25 MPN/100 ml which was also out of permissible range (Table 12).
Table 9. – Various Parameters and WQI Values for Site S2 – Kans Quila 
	S.N
	Parameters
	Vi
	Si
	vid
	K Value
	Wi
	Qi
	Qi*Wi

	1
	DO
	8.3
	5
	14.6
	2.0734
	0.415
	66.042
	27.43

	2
	E. conductivity (µs/cm)
	1660
	900
	0
	2.0734
	0.002
	184.444
	0.425

	3
	pH
	8.15
	8.5
	7
	2.0734
	0.244
	76.667
	18.707

	4
	TDS (ppt)
	1.42
	500
	0
	2.0734
	0.004
	0.284
	0.001

	5
	Free CO₂ (ppm)
	27.5
	50
	0
	2.0734
	0.041
	55
	2.283

	6
	Total alkalinit (ppm)
	515
	120
	0
	2.0734
	0.017
	429.167
	7.394

	7
	Total Hardness (ppm)
	455
	300
	0
	2.0734
	0.007
	151.667
	1.049

	8
	Nitrates (ppm)
	25
	50
	0
	2.0734
	0.041
	50
	2.075

	9
	Chlorides (ppm)
	360
	200
	0
	2.0734
	0.01
	180
	1.872

	10
	Sodium (ppm)
	174
	200
	0
	2.0734
	0.01
	87
	0.902

	11
	Potassium (ppm)
	4
	10
	0
	2.0734
	0.207
	40
	8.28

	 
	 
	 
	 
	 
	 
	∑Wi 1.000
	 
	∑QiWi 70.42


WQI = ∑QiWi / ∑Wi = 70.42
S3 - Gokul Barrage - WQI was calculated on the basis of various physicochemical parameters (Table 10). WQI of this water sample was 68.59 which was represented that water was polluted and not for any use except irrigation. The status was very poor.Total coliform and feacal coliform values of this site was 8500 MPN/100ml and 6321.34 MPN/100 ml which was also out of permissible range (Table 12).
Table 10. – Various Parameters and WQI Values for Site S3 – Gokul Barrage
	S.N
	Parameters
	Vi
	Si
	vid
	K Value
	Wi
	Qi
	Qi*Wi

	1
	DO
	8.9
	5
	14.6
	2.0734
	0.415
	58.75
	24.394

	2
	E. conductivity (µs/cm)
	1680
	900
	0
	2.0734
	0.002
	186.667
	0.43

	3
	  pH
	8.25
	8.5
	7
	2.0734
	0.244
	83.333
	20.333

	4
	TDS (ppt)
	1.65
	500
	0
	2.0734
	0.004
	0.33
	0.001

	5
	Free CO2
	25.2
	50
	0
	2.0734
	0.041
	50.4
	2.067

	6
	Total alkalinity (ppm)
	510
	120
	0
	2.0734
	0.017
	425
	7.317

	7
	Total Hardness(ppm)
	445
	300
	0
	2.0734
	0.007
	148.333
	1.024

	8
	Nitrates (ppm)
	27
	50
	0
	2.0734
	0.041
	54
	2.214

	9
	Chlorides (ppm)
	355
	200
	0
	2.0734
	0.01
	177.5
	1.84

	10
	Sodium (ppm)
	180
	200
	0
	2.0734
	0.01
	90
	0.9

	11
	Potassium (ppm)
	3.9
	10
	0
	2.0734
	0.207
	39
	8.073

	 
	 
	 
	 
	 
	 
	∑Wi = 1
	 
	∑QiWi = 68.59


                                                                     WQI = ∑QiWi / ∑Wi = 68.59
S4 - Koile Ghat - WQI was calculated on the basis of various physicochemical parameters (Table 11). WQI of this water sample was 73.641 which was represented that water was polluted and not for any use except irrigation. The status was very poor. Total coliform and feacal coliform values of this site was 5500 MPN/100ml and 3723.84 MPN/100 ml which was also out of permissible range (Table 12).
Table 11. – Various Parameters and WQI Values for Site - S4, Koile Ghat 
	S.N
	Parameters
	Vi
	Si
	vid
	K Value
	Wi
	Qi
	Qi*Wi

	1
	DO
	7.6
	5
	14.6
	2.073
	0.415
	61.111
	25.362

	2
	E. conductivity (µs/cm)
	1750
	900
	0
	2.073
	0.002
	194.444
	0.444

	3
	  pH
	8.4
	8.5
	7
	2.073
	0.244
	93.333
	22.755

	4
	TDS (ppt)
	2.2
	500
	0
	2.073
	0.004
	0.44
	0.002

	5
	Free CO2
	30
	50
	0
	2.073
	0.041
	60
	2.46

	6
	Total alkalinity (ppm)
	560
	120
	0
	2.073
	0.017
	466.667
	7.933

	7
	Total Hardness (ppm)
	490
	300
	0
	2.073
	0.007
	163.333
	1.13

	8
	Nitrates (ppm)
	28
	50
	0
	2.073
	0.041
	56
	2.296

	9
	Chlorides(ppm)
	385
	200
	0
	2.073
	0.01
	192.5
	1.979

	10
	Sodium (ppm)
	200
	200
	0
	2.073
	0.01
	100
	1

	11
	Potassium(ppm)
	4
	10
	0
	2.073
	0.207
	40
	8.28

	
	
	
	
	
	
	∑Wi 0.998
	
	∑QiWi 73.641


                                             WQI = ∑QiWi / ∑Wi = 73.641
       Table 12 - Total Coliform and Feacal coliform values of various study sites
	S.No.
	Site Name
	Total coliform (MPN/100ml)
	Faecal coliform (MPN/100ml) 

	1
	Ganga Sagar tirth
	5400
	3126.78 

	2
	Shantanu Kund
	5000
	2673.21

	3
	Madhu Kund
	6500
	3823.67

	4
	Krishna Sarovar
	7100
	5267.23

	5
	Balbhadra Kund
	8200
	6102.96

	S1
	Abipur Khadar
	5800
	3225.72

	S2
	Kans Quila
	7400
	5234.35

	S3
	Gokul Barrage
	8500
	6321.34

	S4
	Koile Ghat
	5500
	3723.84



4. CONCLUSION 
The comparative analysis of lentic and lotic water bodies using the Water Quality Index (WQI) provides valuable insights into the ecological health and pollution status of different freshwater systems. According to the study, lotic systems frequently benefit from natural aeration and self-purification mechanisms linked to continuous flow, whereas lentic water bodies are typically more vulnerable to pollution build up because of restricted water circulation. WQI of lentic sites were ranged 86 – 124 which is much higher than WQI of lotic water bodies ranged 66 –74. These water sources are constantly deteriorating and degrading as a result of overexploitation. The values of Total Coliform ranged 5000 – 8500 MPN/100ml and Feacal Coliform was ranged from 2673.321 to 6321.34 MPN/100 ml. Both the water system is unfit for ingestion by humans and animals. Anthropogenic activities—industrial discharge, domestic waste, and agricultural runoff—are primary drivers of pollution. Regular monitoring and assessment of the lentic and lotic water is necessary. These water bodies can be conserved and protected with the cooperation of the local population and the government. Conservation of this system may be aided by enhanced pond-river regulation, awareness-raising efforts, and routine monitoring. Applying WQI efficiently streamlines the understanding of intricate water quality data, allowing water bodies to be categorized into discrete quality groups and facilitating well-informed decision-making in the management of water resources. Ultimately, such studies support sustainable utilization and protection of freshwater ecosystems, ensuring their continued provision of ecological, social, and economic benefits.		Comment by Dr. Basim Shabaa: You have to rewrite the conclusions to be reduced and focus on the important results that you obtained and to meet the objectives of the research
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