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1. INTRODUCTION

Water is the most abundant substance, covering more than 70% of 
the Earth’s surface and existing in many places and forms: Mostly in 
the oceans and polar ice caps, but also as clouds, rainwater, rivers, 
freshwater aquifers, and sea ice [1]. On Earth’s surface, the small 
portion is covering by the lakes and rivers. Surface water is an integral 
part of the natural environment and its quality is a very sensitive and 
critical issue in many countries [2]. Furthermore, 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. It is affected through colorful factors 
substantially by anthropogenic conditioning [3].

Brackish ecosystems are deteriorated because of experimental 
conditioning and the loftiest declination is caused by humans and their 
affiliated conditioning in their immediate catchment areas and drainage 
basins [4]. The world scientific community is presently amicable about 
similar non-request/impalpable benefits handed by lake gutter washes. 
Sweats were made by all to quantify and value the benefits handed by 
natural capital such as abysses, timbers, champaigns, washes, and lake 
gutters [5].

A lake is the most beautiful and expressive feature of a landscape. 
Several artificial water bodies were constructed, during the past 
1000  years in western and peninsular India [6]. Lakes are divided 
into three categories based on the salinity of their water: freshwater, 
brackish, and saline lakes. They are additionally characterized 
as oligotrophic (low nutrients), mesotrophic (mid nutrients), and 
eutrophic (high nutrients) lakes based on their nutrient level [7].

Studies in nature, water quality affects the condition of ecosystems and 
alters the existence of living beings. The similar works on Patancheru 
block, Hussain sagar, Himayat sagar, Telangana, India. The main 
objective of this research is to find the effect of different land uses 
on water and protect it from contamination without hampering the 
environmental balance.

Because they get nutrients from their catchments, the great majority of 
lakes in India are either eutrophic or mesotrophic [8]. According to the 
literature, several explorations on the evaluation of the water quality 
in water bodies similar to Halai, Koloroi, Kalyani, Salim Ali, Dahi-
Khura, and Ramgarh have been carried out in India [9].

The water quality index (WQI) converts complex data on water quality 
into information that the general public can use. It is a single number 
that indicates the total water quality at a specific point. It is one of the 
stylish styles for informing concerned citizens and decision-makers 
about the quality of the water [10]. The first WQI was proposed 
by Horton (1965), and several indicators followed, especially the 
National Sanitation Foundation (NSF) of the United States, which is 
conceded as a more practical WQI grounded on expert or panelists’ 
perspectives [11].

Water quality evaluation aims to identify the sources of water pollution and 
develop a strategy for sustainable water source management, maintaining 
and promoting human health and other social and economic growth.

Other water quality indices besides the NSFWQI include the British 
Columbia WQI, Oregon WQI, and Canadian Council of Ministers of 
the Environment WQI [12].

The “Overall Index of Pollution” for Indian rivers was created by 
Sargaonkar and V. Deshpande (2003) [6] based on measurements of 
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ABSTRACT
Pollution poses a serious threat to water bodies everywhere in the world. The wetlands are transitional areas on the Earth that is 
crucial to the dynamics of nutrients and control primary productivity. It has become quite difficult to guarantee the availability 
of fresh water from nearby water sources. The main objectives of this paper carried out to evaluate the seasonal variation 
of the physical-chemical parameters of water quality and the water quality index (WQI) of Pedda Cheruvu, Mahabubnagar. 
Water samples were collected 4 sites of Peddacheruvu and were analyzed for Temperature, pH, Dissolved oxygen, Free Carbon 
Dioxide, Total Alkalinity, Total Hardness, Calcium, Magnesium, Chloride, Nitrogen, Phosphate, and Biological Oxygen 
Demand according to standard protocols of APHA-1995 (American Public Health Association). Seasonal variation in water 
quality parameters was recorded and compared with standards with the WQI.
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pH, turbidity, dissolved oxygen (DO), BOD, hardness, total dissolved 
solids, total coli forms, arsenic, and fluoride [13].

The WQI converts complex data on water quality into information 
that the general public can use. It is a single number that indicates the 
total water quality at a specific site. It is one of the best methods for 
informing concerned citizens and decision-makers about the quality of 
the water [14].

1.1. About Pedda Cheruvu
Mahabubnagar Pedda Cheruvu, or “Great Lake,” is a sizable natural 
lake that was created by nature over 98 acres of land and is located 
in the center of the Mahabubnagar District Office. The lake’s natural 
depth ranges from 20 to 40 feet. Its coordinates are Latitude 16.7421° 
N and Longitude 78.0003° E. In Mahabubnagar, this is similarly 
placed in a good location next to the stadium. Around the lake is a 
bund road made of metal and soil that is approximately 1.5 km long. 
The bund road is used every day by thousands of locals who live 
close to the lake since it is the quickest way to get to the main road 
or bus stop [Figure 1].

2. MATERIALS AND METHODS

2.1. Collection of Samples
Each month, samples of water were taken. Collections were 
made on particular dates of every month which is based on 
the seasonal wise as North East Monsoon (NEM) Season from 
October 2018 to January 2019, the Summer season from February 
2019 to May 2019, and the Southwest monsoon (SWM) from 
June 2019 to September 2019 which is repeated similarly in the 
2019–2020 year. For the investigation of several Physical-Chemical 
characteristics, surface samples were obtained using a clean plastic 
container.

The examination of samples for parameters relating to water quality 
was done using the accepted practices of analysis of APHA-1989.

2.2. Temperature
Using centigrade mercury thermometers, the air and water 
temperatures at each site were measured to the nearest 0.1 C. Yet 
at a depth of roughly 5  cm below the water’s surface, the water’s 
temperature was measured.

2.3. pH
A digital portable pH meter was used at seven different sites to capture 
the pH (ELICO Li-120 model).

2.4. DO
Before beginning the estimate process, water samples were carefully 
placed in 250 mL reagent vials without causing any movement. The 
samples were taken to the laboratory for additional calculations after 
being fixed with alkali-iodide and manganese sulfate. The results were 
represented in mg/L and the total dissolved solids were measured using 
a computerized ultraviolet (UV)-visible spectrophotometer (computer-
based Dathelie, Secomom, France).

2.5. Total Dissolved Solids
The results were represented in mg/L and the total dissolved solids 
were measured using a computerized UV-visible spectrophotometer 
(computer-based Dathelie, Secomom, France).

2.6. Free Carbon Dioxide
Using phenolphthalein indicator and sodium hydroxide (0.05 N), 
the titrimetric method was used to quantify the free carbon dioxide 
content, with results given in mg/L.

2.7. Total Alkalinity (TA)
By employing the titrimetric method and hydrochloric acid to measure 
the TA, carbonate, and bicarbonate alkalinity were estimated. The 
numbers were shown in mg/L.

2.8. Total Hardness (TH)
By titrating the water samples with standard EDTA (0.01 N), buffer 
solution, and Eriochrome Black-T indicator, the TH of the water is 
assessed. The results are provided in mg/L.

2.9. Calcium
By titrating with ethylenediamine trichloroacetic acid (EDTA) and 
utilizing murexide as an indicator, calcium was measured. In mg/L, the 
values are expressed.

2.10. Magnesium
Magnesium was identified using the Eriochrome Black-T indicator and 
EDTA. In mg/L, the values are expressed.

Table 1a: Data of 2018–2019 years.

Months Atmosphere temperature Water temperature pH DO CO2 TA TH
October 2018 36.3 30.1 8.2 4.2 4.2 119.8 234.3
November 35.2 30.4 8.1 3.4 4.3 138.7 238.1
December 31.2 26.5 8.3 4.6 6.7 148.5 221.5
January 2019 32.7 26.3 8.4 3.7 7.0 167.7 243.8
February 36.2 29.2 8.7 5.5 2.1 211.4 164.4
March 39.6 32.4 9.9 6.2 3.4 243.1 153.2
April 39.5 33.3 10.0 7.23 1.4 251.5 160.1
May 40.2 35.2 10.1 7.1 1.3 246.1 168.3
June 32.1 26.2 8.1 4.3 4.25 209.5 238.5
July 31.3 27.5 8.2 2.7 3.6 156.4 245.9
August 32.2 27.5 8.0 2.2 3.2 135.5 223.7
September 34.3 28.2 7.8 1.9 2.3 115.2 226.2
DO: Dissolved oxygen, TH: Total hardness TA: Total alkalinity
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Figure 1: Photograph of Pedda Cheruvu Mahabubnagar.

Table 1b: Data of 2018–2019 years.

Months Ca+ Mg+ Chlorine Nitrogen Phosphate BOD
October 
2018

134 99.14 61.26 7.48 4.13 12.42

November 134.8 97.85 55.74 8.11 4.1 21.85
December 144.1 76.14 48.49 6.34 3.23 24.71
January 
2019

183.8 74.85 55.72 7.18 3.34 25.57

February 125.8 50.14 79.02 6.22 2.09 31.53
March 130.8 38.57 84.04 6.19 2.04 30.71
April 125 38.02 95.75 5.53 1.42 23.71
May 125.1 54.85 112.7 5.30 1.1 24.14
June 161.8 82.21 55.65 6.37 3.2 26.85
July 159.7 85.71 54.33 7.22 4.17 19.84
August 153.8 70.21 54.41 7.43 4.22 19.84
September 159.2 70.85 55.47 7.63 4.38 15.42

Table 2a: Data of 2019–2020 years.

Months Atmosphere Temperature Water Temperature pH DO CO2 TA TH
October 2019 36.3 30.2 8.4 3.0 4.0 125.2 233.7
November 35.2 30.6 8.1 3.0 4.5 136.5 235.7
December 31.2 26.4 8.3 4.0 6.7 145.6 224.8
January 2020 32.8 26.2 8.0 2.9 6.8 180.7 241.5
February 36.1 29.5 8.7 5.8 2.0 215.1 162.2
March 39.7 32.5 10.2 5.9 3.6 236.2 158.4
April 39.5 33.1 9.5 6.8 1.6 264.3 164
May 40.1 35.1 10.1 7.6 1.3 198.5 174.5
June 32.0 26.2 8.1 4.6 4.3 200.9 243.7
July 31.4 27.6 8.0 2.8 3.7 160.7 240.8
August 32.3 27.1 7.9 2.0 3.4 138.2 224.4
September 34.3 28.2 7.9 2.1 2.5 109.3 224.4
DO: Dissolved oxygen, TH: Total hardness TA: Total alkalinity

2.11. Chloride
By titrating with silver nitrate and utilizing a potassium chromate 
indicator, the chloride concentration was ascertained. The numbers 
were shown in mg/L.

2.12. Nitrogen
Nessler’s reagent method was used to measure the ammoniacal 
nitrogen concentration, and readings were taken at +420 nm using an 
Elico model CL-24 spectrometer. Using a standard graph, the amount 
of ammonia nitrogen in the sample was determined, and the results 
were represented in mg/L.

2.13. Phosphate
The phosphate content of the samples was determined using the stannous 
chloride method. Using a spectrometer, the resulting blue color intensities 
were measured at the 690  nm range (Elico model, CL-24). Readings 
were recorded in mg/L, and the values of phosphates present in the 
samples were estimated using the standard graph.

2.14. Biochemical Oxygen Demand
The Computerized UV-visible spectrometer (computer-based Dathelie, 
Secomom, France) was used to calculate the biological oxygen 
demand, and the results were represented in mg/L.

3. RESULTS AND DISCUSSION

Every water sample was transparent, salty taste, and light smell. The 
interplay of different compounds in water and several biological 
phenomena results in pH, which is regarded as a significant ecological 
component [15] [Tables 1a,1b,2a &2b].

The pH ranges are as in NEM 2018 – pH  8.1–8.4, summer 2019 – 
8.7–9.1, and in SWM 2019 as 7.8–8.2: And in the year 2019–20 also 
repeated the same procedure, the results are NEM season  -2019, Ph 
range is 8.0–8.4; summer pH is 8.7–10.2; and SWM season-2020, 
pH  7.9–8.1. The pH ranges are recorded average from pH 7.8 to 
pH 10.2 determined that it is neutral to alkaline turn is showing of 
Peddacheruvu water. pH is essential for the development of flora and 
fauna and serves as a gauge for the safety of water [16].

DO is a significant and crucial aspect of evaluating water quality. The 
health of the water body depends on its presence since it is necessary 
to preserve the higher form of biological life and to maintain the right 
balance of different populations [17]. It greatly influences how an 
aquatic system behaves as a whole. The predetermined investigation 
found as determined average range from 1.9 to 7.6 mg/L. The water is 
negligibly polluted and it is suitable for irrigation and fishery culture 
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not for drinking or domestic purposes.

Dissolved carbon dioxide is essential for aquatic photosynthesis in 
minimum ranges but when it reaches high concentrations above 10 ppm, 
toxic to aquatic organisms. The ranges of in this study are 2.1 mg/L–
6.8 mg/L as determined. The dissolved carbon dioxide results are normal.

TA, the quality and types of substances present, such as bicarbonate, 
carbonate, and hydroxide, is referred to as the water’s TA [18] which is 
determined as 115.2 mg/L–264.5 mg/L. Water’s alkalinity is influenced 
by the concentration of bicarbonates, which together with free CO2 and 
carbonic acid make up the inorganic carbon in the freshwater carbonic 
system. H+ and OH- ions are displaced as a result of their interaction 
with water molecules.

TH-calcium and magnesium are added to the sources of hardness 
through surface runoff from agricultural and other catchment areas. 
Hardness and calcium are directly connected [19]. The detected values 
range from 153.2 to 245.7  mg/L. Calcium ranges are recorded 125 
mg/L to 183.8 mg/L, Magnesium detected ranges from38.2 mg/L to 
160.3 mg/L, Chloride detected ranges 48.49 mg/L to 118.23 mg/L, 
Nitrogen ranges are detected 5.30 mg/L to 8.11 mg/L, Phosphorus 
detected ranges are 1.1 mg/L to 4.51 mg/L are detected in samples of 
Peddacheruvu water.

Biological oxygen demand (BOD) levels are 10.23 mg/L–31.53 mg/L. 
BOD levels are within the permissible ranges [20] (2–20 mg/L) but in 
this Pedda Cheruvu lake in the summer season reaching the maximum 
level of 31.53 mg/L.

Based on the above results, the Pedda Cheruvu WQI levels are in 
Normal ranges in SWM Season, Moderate levels in NEM season, 
and in the summer season the lake status reaches to High risk due to 
decrease water levels and water turned to harder.

4. CONCLUSION

The current study offers significant insight into the characteristics 
of Pedda Cheruvu water. Based on the results the lake turned from 
Mesotrophic to Oligotrophic state. The study might also aid in 
understanding how a specific water body interacts with its people 
in terms of structure and function [21]. In the absence of immediate 
action to reduce pollution, scientific management predicts a rapid 
decline in water quality. The purpose of evaluating water quality is to 

pinpoint the causes of contamination and create a plan for managing 
water sources sustainably in order to preserve and advance social and 
economic development as well as human health.
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