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Abstract: 

  The study was based on the analysis of drinking water parameters in some of the villages of Etapalli taluka of 

Gadchiroli district. In this study mostly Borewell water quality was determined (Borewell water samples were taken 

from different places of Etapalli taluka villages). A number of parameters such as pH, conductivity, total dissolved 

solids (TDS), alkalinity, Total hardness, turbidity, ions like Chloride, Fluoride, Nitrate, Sulphate and heavy metals 

such as Fe were analysed for each water sample collected in the month of April 2019. The obtained values of each 

parameter were compared with the standard values set by the World Health Organization (WHO) and local standards 

such as ICMR. Overall, the water from most of the locations was found to be safe as drinking water. 

Keywords: Physico – chemical parameters, borewell water, villages of Etapalli taluka, drinking water, Gadchiroli 

district.  

Introduction: 

As per Rigveda, Water is a cure for all diseases
1
. Whether water cures the disease or it is a cause for the disease, 

depends on the quality of water. Quality of water refers to the basic physical, chemical and biological characteristics 

of water that determines its suitability for life or for human uses. Government of India has invested much more 

money in rural areas on water resources development both for irrigation and drinking purposes and assures that 

drinking water is available in most rural areas. But the quality of that water supply is still a big problem. In many 

parts of the rural areas, ground water is used for the drinking purpose. Some of the observations related to ground 

water reveals that the drastic pollution of ground water is due to increased human activities
2,3,4

.Hence, it is essential 

to examine the quality of the drinking water used by those rural communities. Generally, in rural areas water 

pollution is due to insecticides and manures used in farming and also due to improper sewage treatment and in rural 

area people are not aware about the risk factor of health caused due to the use of contaminated water 

Study area:  

Etapalli is tehsil and subdivision of Gadchiroli district in the Indian state of Maharashtra. Etapalli is also known for 

its rich forest and a beautiful range of mountains called Surjagarh, located at the distance of 15 km from Etapalli. 

Etapalli is on the latitude 19.6 and longitude 80.23. According to census 2011, there are about 186 villages in 

Etapalli tehsil. 
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Materials and Methods: 

Sampling and collection of water samples: 

The Borewell water Samples were collected in cleaned polythene bottles from twenty different places in the 

Morning Hours between 8am to 9:30am in the month of April 2019.The water samples were immediately brought 

into the laboratory for the estimation of various Physico-chemical Parameters like turbidity, pH, EC, TDS, alkalinity, 

Fluoride, chloride, nitrate, total hardness and iron were recorded.  

Methodology: 

pH,was determined by using  Digital pH Meter while EC and TDS were determined by using digitalconductometer 

and TDS meter respectively. EDTA titration method was used for the measurement of total hardness. Phenol 

disulphonic acid method was used for the quantitative estimation of nitrate 
5,6,7

Chloride, fluoride and iron were 

estimated in the laboratory by using Standard laboratory methods. Present Study involves the Analysis of Water 

Quality in Terms of Physicochemical methods. 

Results and Discussion: 

The recorded values of each and every parameter were compared with the standard values given by the World 

Health Organization (WHO) and local standards such as ICMR 

Colour: 

Colour of water is a physical characteristic which can be noticed in case of high concentration of the certain 

component. In the present study all the samples were found to be colourless. 

Odour: 

Odour may also indicates the presence of some contamination. All the samples were found to be odourless but it 

cannot confirmed that these are not contaminated and safe for drinking purpose. 

pH: 

Acidity and alkalinity of water can be determined by using hydrogen ion concentration i.e. pH which ranges from 0 

– 14. Value of pH from 0 – 7 indicates acidic nature while pH in the range of 7 – 14 indicates alkaline nature. The 

normal drinking water pH range mentioned in WHO and ICMR guidelines is between 6.5 and 8.5
8
. The pH values of 

all the drinking watersamplesarefoundtobeintherangebetween7.18 and 8.1. pH values of all the samples are in the 

range of prescribed values and are suitable for drinking purpose. 

Turbidity. The physical appearance of water directly gives the information about one of the physico – chemical 

parameter i.e. turbidity which can be measured by turbidity meter. According to WHO, the value of turbidity of 

water must be 5 or below 5 NTU for drinking purpose. All the samples in the present study were found to have 

turbidity values below 5NTU and in the range of 0.2 – 1.42 NTU. 

Electrical Conductivity: 

Conductivity of aqueous solution is a measurement of its ability to carry an electrical current. 

According to WHO
9
, the maximum allowable level of conductivity is 1000𝜇S/cm.The results of present studies 

shows higher values of conductivity for most of the water samples. Lowest value was obtained for sample S19 and 

highest value for sample S9. 

Nitrate: Contamination of nitrate generally comes through fertilizers. It is found in sewage and wastes from human 

and/or farm animals and generally gets into drinking water from these activities 
10

. Permissible value for nitrate 

contents according to WHO is 45
9
 Present study reveals that all the samples have permissible value for nitrate ion. 
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TDS 

Itrefers to the total dissolved salts that may be organic or inorganic present in water. TDS is sometimes referred to as 

parts per million (ppm) 
11

or mg/L. You can test water quality levels using a digital TDS PPM meter
12

. Indian 

standard suggests that water having TDS value not more than 500 mg/L is desirable for drinking purpose.The 

highest TDS values of 954 mg/L and the lowest TDS values of 174 mg/L correspond to samples from S7and S19 

respectively. 

Alkalinity: 

Alkalinity is a measure of ability of water to neutralize the acid. Alkalinity of water means the total content of those 

substances in it which causes an increaseof OH
-
 ion concentration on dissociation or due to hydrolysis. Carbonates 

and bicarbonates are mainly responsible for alkalinity of ground water
13

. The acceptable range for alkalinity of 

drinking water is 200 – 600 mg/L. Alkalinity values of all the water samples taken in present study are in the 

acceptable range. 

Total hardness and Fluoride ion and Chloride ion: 

Permissible limit for total hardness is in the range of 300 – 600 mg/L
13

. Hardness and fluoride lies within the 

maximum permissible limit prescribed by WHO and ICMR. In the present study, excepting S1 and S2, all other 

samples are having the chloride ion concentration within the safe range prescribed by WHO
9 

 

Table 1: - Sampling sites and places from where samples collected  

Sr. No. Sample No. Sampling sites Places from where Samples collected 

1 S1 Kandoli Near Z.P.School 

2 S2 Kandoli Near house of Vasant Durge 

3 S3 Todasa (S) Near house of Chaltu Gawde 

4 S4 Todasa (S) Near house of Rama Gadwe 

5 S5 Todasa (S) Near PHC 

6 S6 Petha Near Gotul 

7 S7 Zarewada Near Z.P. School (old) 

8 S8 Zarewada Near Z.P. School (new) 

9 S9 Ekra Buj Near Gotul 

10 S10 Ekra Buj Near house of Nikhil Bepari 

11 S11 Barsewada Near house of Ramesh Katiya Atlami 

12 S12 Barsewada Near house of Munshi Talandi  

13 S13 Chandanveli Near house of Kisan Mattami 

14 S14 Chandanveli Near ANM centre 

15 S15 Chandanveli Near bus stop 

16 S16 Geda Near Anganwadi No. 2 

17 S17 Geda Near house pashuvaidyakiy dawakhana 

18 S18 Geda Near house of Kokokondami 

19 S19 Gattepalli Near Z.P. School 

20 S20 Gattepalli Near house of Bhika Madavi 

 

 

Table No. 2: Record of Physico – Chemical parameters of samples S1 – S20 

Sr. 

No. 

Sample 

No. 

Parameters 

  Temp. Tur 
(NTU) 

pH EC TDS 
(mg/L) 

Alkalinity 
(mg/L) 

Cl- 
(mg/L) 

F- 

(mg/L) 
Nitrate 
(mg/L) 

TH 
(mg/L) 

Fe 

1 S1 24.2 0.6 7.52 676 363 128 262 0.1 41 396 0.02 

2 S2 24.3 0.56 7.63 632 358 112 286 0.1 45 452 0.05 

3 S3 22 0.42 7.36 1010 622 435 75 0.1 36 298 0.06 

4 S4 22 0.66 8.1 1210 670 280 110 0.1 38 317 0.03 

5 S5 18 0.62 7.52 1210 672 324 98 0.1 41 567 0.07 

6 S6 25 0.44 7.91 1112 618 288 90 0.1 29 320 0.02 
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7 S7 22 0.68 7.54 1198 954 256 126 0.1 42 348 0.01 

8 S8 23 0.72 7.58 1210 756 312 124 0.1 45 298 0.01 

9 S9 23 0.43 7.48 1596 887 330 92 0.1 42 382 0.06 

10 S10 22 0.35 7.52 1364 758 338 86 0.1 38 418 0.05 

11 S11 22.4 0.56 7.18 1558 866 334 126 0.01 41 542 0.01 

12 S12 23.5 0.34 7.98 1300 722 353 120 0.12 43 310 0.02 

13 S13 23.8 0.48 7.62 1018 566 350 158 0.07 34 192 0.02 

14 S14 23.2 0.32 7.76 1018 566 316 118 0.1 40 242 0.1 

15 S15 23.2 0.33 7.38 1310 728 320 109 0.04 42 374 0.04 

16 S16 26 1.42 7.6 1258 702 418 142 0.3 45 234 0.28 

17 S17 24 0.56 7.5 1038 596 298 92 0.2 34 284 0.04 

18 S18 19 0.66 7.5 1058 594 296 112 0.3 42 210 0.06 

19 S19 23.2 0.2 7.67 312 174 218 85 0.1 37 202 0.01 

20 S20 23.4 0.7 7.52 502 268 258 95 0.1 42 266 0.02 
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Conclusion:  

Various types of pollutants as well as the minerals found in the particular area of water source are mainly 

responsible for the quality of water. The present study was carried out for analysing the ground water samples of 

some selected villages of Etapalli taluka by using Physico– Chemical parameters. Results of present study reveals 

that excepting electrical conductivity, values of all other parameters are in the permissible range . 
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