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Abstract— The present study is aimed at assessing the ground 

water quality characteristics of Humnabad town of Bidar 

district. The ground water samples of all the 23 wards of 

Humnabad town were collected and analyzed for the Physico-

chemical characteristic to ascertain its suitability for domestic 

use and to establish the relationship between various water 

quality parameters, the regression analysis was carried out. 

The result reveals that the water is hard in almost all the 

sources selected. 
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I. INTRODUCTION 

In general the term ground water refers to water that occurs 

below the surface of the earth. The main source of ground 

water is infiltration. The infiltrated water after meeting the 

soil moisture deficiency percolates deeply and becomes 

ground water. Generally, the ground water is free from 

pollution and is very useful for domestic use in small towns 

and isolated forms. Water is the most precious gift of nature, 

the most crucial for sustaining life and is required in almost 

all the activities of man - for drinking, municipal use, for 

irrigation, to meet the growing food needs for industries, 

power generation, navigation and recreation. Moreover, the 

rainfall is mostly confined to the monsoon season and is 

unevenly distributed both in space and time even during this 

season. As a result, the country is affected by frequent 

droughts. Nearly one third of the country is drought prone. In 

the very near future, water will be a scarce resource and 

therefore, needs to be harnessed in the most scientific and 

efficient manner. The surface water is subjected to various 

threats like discharge of effluents from different industries in 

the vicinity, encroachment of surface water sources like pond, 

river, stream etc. Groundwater is the major source of drinking 

water in both urban and rural India. The demand for water has 

increased over the years and this has led to water scarcity in 

many parts of the world. Exploitation of groundwater 

reservoir is a viable source of drinking water and for domestic 

use (or even for small scale industries) is safer and 

economical than surface water, as groundwater is not only 

found almost everywhere but also generally uncontaminated. 

As a result groundwater investigation has attained top priority 

in recent years. Groundwater is often thought of as an 

underground river or lake. Groundwater is usually held in 

nonporous soils or rock materials. The area where water fills 

these spaces is called the saturated zone; the top of this zone 

is called the water table. The water table may be shallow (only 

a foot below the ground surface) or it may be deep (hundreds 

of feet below) and may rise or fall, depending on many 

factors. Heavy rains or melting snow may cause the water 

table to rise while an extended period of drought may cause 

the water table to fall. Groundwater is stored in, and moves 

slowly through, layers of soils. Sand and rocks called 

aquifers. The nature of groundwater flow depends on the size 

of the pores in the rock or within the soil particles and how 

well the spaces are interconnected. Aquifers typically consist 

of Gravels, porous sedimentary rocks and fractured 

crystalline rocks. Water in aquifers at times reaches the 

surface of the earth naturally through springs. Groundwater 

can also be extracted from a well manually or can be brought 

to the surface by a pump. Some wells, called artesian wells, 

do not need a pump because of natural pressures that force 

the water up and out of the well. People all around the world 

face serious water shortage because of the over exploitation 

of groundwater (for domestic, industrial and agricultural 

purposes). 

A. Scope of the study 

The scope of present study is to determine the various 

physico-chemical characteristics of the study area. To 

identify the parameters affecting the groundwater quality. To 

suggest the suitability of water for various purposes such as 

drinking purposes. 

B. Objectives 

 To determine Physico-Chemical characteristics of 

groundwater of Humnabad town of Bidar district. 

 To compare the Physico-Chemical characteristics of 

groundwater samples with BIS standards. 

 To carry out the Correlation and Regression analysis. 

II. MATERIALS AND METHODS 

A. Study Area 

Humnabad is a town in Bidar district in the Indian state of 

Karnataka. The town is also the headquarters of Humnabad 

Taluk. Humnabad is located at 17.77°N 77.13°E. It has an 

average elevation of 638 meters (2093 feet). Strategically, 

from Humnabad you can reach Maharashtra and Telangana is 

less than 40 km on East and West Directions. 

 
Fig. 1(a): Map of Humnabad town with different wards 
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Fig. 1(b): Karnataka map showing Bidar district 

 
Fig. 1(c): Humnabad town map 

As of 2011, the India census showed that Humnabad 

had a population of 44,561. Males constitute 52% of the 

population and females 48%. Humnabad has an average 

literacy rate of 64%, higher than the national average of 

59.5%: male literacy is 71%, and female literacy is 55%. In 

Humnabad, 16% of the population is under 6 years of 

age. Kannada, Urdu is the most widely spoken languages of 

the region. Marathi and Telugu are also spoken here. 

B. Sampling 

The samples were collected from April 2 2016 to February 20 

2017 covering summer, rainy and winter seasons.  From all 

the 23 wards grab samples are collected covering the entire 

city with a frequency of 20 times after a gap of every 15 days. 

Two liters of water samples are collected from each sampling 

point and immediately transported to the laboratory for 

analysis. All the samples were tested in the laboratory to 

determine physico-chemical parameters such as Total 

Dissolved Solids (TDS), Chloride, Alkalinity, Dissolved 

Oxygen (D.O.), Biochemical Oxygen Demand (BOD), pH, 

Total Hardness (TH), Nitrate (NO3
-), Iron (Fe), Sulphate 

(SO4
-), Sodium (Na+), and Potassium (K+). The methods 

adopted for the determination of the above parameters are as 

shown in table 3.The instruments used for analysis are 

Spectrophotometer Plate 3(a), Flame photometer Plate 3(b), 

pH meter Plate 3 (c) and TDS analyzer Plate 3(d).  To find 

out relationship between various water quality parameters, 

the regression analysis was carried out. 

III. RESULTS AND DISCUSSION 

In this chapter the water quality results of 23 bore wells of 23 

wards covering the study area have    been presented from the 

different seasons. 

 Physico-chemical characteristics 

 Correlation and Regression analysis 

A. Physico-chemical characteristics 

1) pH 

pH is measured by using the pH meter LI 120. It is observed 

that, the maximum value is 8.08 (ward no.22) and minimum 

value of 5.63 (ward no.4) having a mean value of 6.59. The 

standard deviation is 0.608 and the coefficient of variation is 

0.09. 

2) Total Hardness 

Total Hardness is estimated by EDTA Titrametric method. It 

is observed that, the maximum value is 770.8 mg/L (ward no. 

8) and minimum value is 86.7 mg/L (ward no. 22) having a 

mean value of 397.64 mg/L with a standard deviation of 

222.73. Total Hardness is having a coefficient of variation of 

0.56 

3) Sulphate 

Sulphate is estimated by Turbidimetric method. It is observed 

that, the maximum value of Sulphate is 80 mg/L (ward no.22) 

and a minimum value is 58.5 mg/L (ward no.9), having a 

mean value of 64.85 mg/L with a standard deviation of 4.802. 

Sulphate is having a coefficient of variation of 0.07. 

4) Phosphate 

Phosphate is determined by Stannous Chloride method. It is 

observed that, the maximum value of Phosphate is 3.22 mg/L 

(ward no. 12) and a minimum value of 0.09 mg/L (ward 

no.20) having a mean value of 1.12 mg/L with a standard 

deviation of 1.07. Phosphate is having a coefficient of 

variation of 0.95 

5) Dissolved Oxygen 

Dissolved Oxygen is estimated by Winkler’s method. It is 

observed that, the maximum value of Dissolved Oxygen is 

7.0mg/L (ward no.17) and a minimum value is 5.5 mg/L 

(ward no.20) having a mean value of 6.31 mg/L with a 

standard deviation of 0.49. Dissolved Oxygen is having a 

coefficient of variation of 0.07. 

6) Nitrate 

Nitrate is estimated by Phenoldisulphonic acid (PDA) 

method. It is observed that, the maximum value of Nitrate is 

63.28 mg/L (ward no.8) and a minimum value is 17.45 mg/L 

(ward no.19) having a mean value of 46.88 mg/L with a 

standard deviation of 11.62. Nitrate is having a coefficient of 

variation of 0.24 

7) Chloride 

Chloride is determined by Argentometric method. It is 

observed that, the maximum value Chloride is 397.9 mg/L 

(ward no.7) and a minimum value is 17.45 mg/L (ward 

no.22), having a mean value of 215.610 mg/L with a standard 

deviation of 92.07. Chloride is having a coefficient of 

variation of 0.42. 

8) Total Dissolved Solids 

Total Dissolved Solids is measured by using TDS analyzer 

CM 183. It is observed that, the maximum value of Total 

Dissolved Solids is 1530.21 mg/L (ward no.7) and a 

minimum value is 236.94 mg/L (ward no.21), having a mean 

value of 855.91 mg/L with a standard deviation of 435.77. 

Dissolved Oxygen is having a coefficient of variation of 0.50. 

9) Alkalinity 

Alkalinity is determined by Titrating against H2SO4. It is 

observed that, the maximum value of Alkalinity is 465.93 

mg/L (ward no. 16) and a minimum value is 64.99 mg/L 

(ward no.22), having a mean value of 194.66 mg/L with a 

standard deviation of 130.88. Alkalinity is having a 

coefficient of variation of 0.67 

10) Sodium 

Sodium is determined by using Flame photometer CL-22D. 

It is observed that, the maximum value of Sodium is 5.65 

mg/L (ward no.7) and a minimum value is 0.89 mg/L (ward 

no. 22), having a mean value of 3.19 mg/L with a standard 

deviation of 1.314. Sodium is having a coefficient of variation 

of 0.41. 

11) Potassium 

Potassium is determined by using Flame photometer CL-

22D. It is observed that, the maximum value of Potassium is 

https://en.wikipedia.org/wiki/Census
https://en.wikipedia.org/wiki/Kannada
https://en.wikipedia.org/wiki/Urdu
https://en.wikipedia.org/wiki/Telugu_language
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4.85 mg/L (ward no.12) and a minimum value is 0.07 mg/L 

(ward no.10) having a mean value of 2.58 mg/L with a 

standard deviation of 1.39. Potassium is having a coefficient 

of variation of 0.53. 

12) Iron 

Iron is determined by using Phenanthroline method. It is 

observed that, the maximum value of Iron is 0.79 mg/L (ward 

no.2) and a minimum value of 0.18 mg/L (ward no.7), having 

a mean value of 0.43 mg/L with a standard deviation of 0.139. 

Iron is having a coefficient of variation of 0.31. 

13) Biochemical Oxygen Demand 

Biochemical Oxygen Demand is determined by using 

Titrimetric method. It is observed that, the maximum value 

BOD is 0.71 mg/L (ward no.1) and a minimum value is 0.12 

mg/L (ward no.8), having a mean value of 0.42 mg/L with a 

standard deviation of 0.19. BOD is having a coefficient of 

variation of 0.45. 

B. Correlation and Regression analysis 

Co-variation of two independent magnitudes is known as 

correlation. If two variables x and y are related in such a way 

that increase or decrease in one of them corresponds to 

increase or decrease in the other, we say that the variables are 

positively correlated. Also if increase or decrease in one of 

them corresponds to decrease or increase in the other, the 

variables are said to be negatively correlated. The numerical 

measure of correlation between two variables x and y is 

known as coefficient of correlation. Regression is an 

estimation of one independent variable in terms of the other. 

If x and y are correlated, the best fitting straight line in the 

least square sense gives reasonably a good relation between x 

and y. The best fitting straight line of the form y = ax+b (x 

being the independent variable) is called the regression line 

of y on x and x = ay+b (y being the independent variable) is 

called the regression line of x on y. 

 
Fig. 2(a): Variation of pH in different ward. 

 
Fig. 2(b): Variation of Total Hardness in different ward 

 
Fig. 2(c): Variation of Sulphate in different Ward  

 
Fig. 2(d): Variation of Phosphate in different Ward  

 
Fig. 2(e): Variation of Dissolved Oxygen in different Ward 

 
Fig. 2(f): Variation of Nitrate in different Ward 

 
Fig. 2(g): Variation of Chloride in different Ward 

 
Fig. 2(h): Variation of Total Dissolved Solids in different 

Ward 

 
Fig. 2(i): Variation of Alkalinity in different Ward 
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Fig. 2(j): Variation of Iron in different ward 

 
Fig. 2(k): Variation of BOD in different Ward  

The Physico-chemical characteristics of all the 

parameters have been analyzed and represented in table no 1. 
Ward No./ 

Sampling 

Points 

pH 
TH 

mg/L 

SO4
-2 

mg/L 

PO4
-2 

mg/L 

D.O. 

mg/L 

NO3
- 

mg/L 

Chloride 

mg/L 

TDS 

mg/L 

Alkalinity 

mg/L 

Na+ 

mg/L 

K+ 

mg/L 

Fe 

mg/L 

B.O.D 

mg/L 

1 5.63 620.04 63.85 0.91 6.9 51.02 269.90 1241.4 148.11 3.80 3.515 0.44 0.71 

2 6.70 226.34 68.97 0.17 6.8 48.42 269.01 641.3 100.69 5.40 0.987 0.795 0.55 

3 6.72 510.20 60.85 0.38 6.7 46.01 189.94 681.2 277.40 2.76 3.514 0.456 0.58 

4 5.63 620.04 64.72 0.91 6.9 51.02 269.90 1241.4 148.11 3.07 1.395 0.48 0.18 

5 6.44 287.75 67.01 2.93 5.6 58.12 187.50 762.41 64.99 1.61 2.130 0.307 0.57 

6 6.44 290.77 67.54 3.00 6.1 57.61 186.30 1529.2 65.01 2.76 2.500 0.31 0.57 

7 5.88 764.87 66.00 0.65 5.9 63.17 397.90 1530.2 79.18 5.65 4.180 0.18 0.15 

8 5.89 770.8 67.0 0.66 5.7 63.28 358.95 1455 80.1 3.49 3.57 0.317 0.12 

9 7.46 560.00 58.5 0.88 6.4 48.21 283.2 1471 396.82 1.59 3.564 0.28 0.52 

10 7.49 619.64 60.1 0.89 6.8 37.21 299.15 1058 260.87 4.40 0.07 0.33 0.59 

11 6.5 672.5 59.5 0.09 6.5 46.60 360.95 1195 378.28 2.40 2.99 0.41 0.57 

12 6.6 348.10 67 3.22 6.2 49.41 182.43 852.8 396.85 3.76 4.85 0.325 0.18 

13 7.06 369.20 67.8 0.85 6.5 56.02 217.24 835.7 226.58 3.67 4.12 0.587 0.33 

14 6.8 379.97 70 0.87 6.8 49.41 202.99 943.08 177.69 5.18 4.25 0.48 0.54 

15 6.79 380.16 64.5 0.45 6.45 27.45 237.77 1018.46 180.97 3.8 3.67 0.30 0.55 

16 7.01 506.86 60.5 0.35 6.9 26.37 232.60 942.52 465.93 4.07 4.08 0.48 0.58 

17 7.2 510.87 66.5 0.36 7.0 58.93 79.257 386.93 415.24 4.33 1.11 0.36 0.59 

18 6.02 116.80 60.89 2.87 5.8 49.20 175.82 390.96 94.02 2.08 0.41 0.49 0.14 

19 6.5 120.7 65.21 2.85 6.4 17.45 87.47 298.76 102.5 2.17 1.667 0.472 0.48 

20 6.26 166.7 59.50 0.092 5.5 37.02 151.2 245.88 93.35 2.51 1.668 0.567 0.13 

21 6.41 100.93 66.00 2.05 5.8 48.61 75.25 236.94 81.66 1.17 2.650 0.582 0.25 

22 8.08 86.7 80.00 0.45 5.7 48.25 54.89 390.45 100.68 0.89 0.960 0.469 0.28 

23 6.25 115.82 59.64 0.098 5.9 39.54 189.4 400.5 142.3 2.97 1.593 0.645 0.54 

Max 8.08 770.8 80 3.22 7 63.28 397.9 1530.21 465.93 5.65 4.85 0.79 0.71 

Min 5.63 86.7 58.5 0.09 5.5 17.45 17.45 236.94 64.99 0.89 0.07 0.18 0.12 

Mean 6.59 397.641 64.8513 1.129 6.315 46.88 215.610 855.91 194.667 3.196 2.58 0.438 0.43 

SD 0.608 222.731 4.802 1.078 0.491 11.629 92.07 435.755 130.889 1.314 1.394 0.139 0.19 

%C.V 0.092 0.560 0.07 0.95 0.077 0.248 0.427 0.509 0.67 0.411 0.53 0.31 0.45 

BIS 

Standards 

6.5-

8.5 
300 150 _ 5.0 45 250 500 200 600 20 0.3 _ 

Table 1: Physico-chemical Characteristics of Groundwater

C. Correlations and Regression analysis 

In the present study the correlation coefficient between the 

parameters is computed. The degree of line of association 

between any two water quality parameters is measured by 

correlation coefficient which is represented in table The 

highest positive correlation between different parameters was 

found out to be 0.79 i.e., between Chloride and Total 

Hardness and the highest negative correlation between 

different parameters was found out to be -0.60 i.e., between 

Iron and Total Dissolved Solid. 

Parameters pH TH SO4 - PO4
- D.O NO3

- Chloride TDS Alkalinity Na+ K+ Fe 

pH 1.00            

TH -0.188 1.00           

SO4 - 0.285 -0.261 1.00          

PO4
- -0.189 -0.358 0.132 1.00         

D.O 0.165 0.420 -0.152 -0.305 1.00        

NO3
- -0.213 0.335 0.330 0.066 -0.195 1.00       

Chloride -0.345 0.790 -0.350 -0.324 0.177 0.254 1.00      

TDS -0.207 0.779 -0.101 -0.059 0.215 0.369 0.8006 1.00     

Alkalinity 0.437 0.381 -0.361 -0.239 0.565 -0.178 0.098 0.123 1.00    

Na+ -0.134 0.461 0.001 -0.334 0.524 0.114 0.484 0.335 0.157 1.00   

K+ -0.129 0.392 -0.015 -0.015 0.096 0.134 0.331 0.468 0.313 0.2547 1.00  

Fe -0.014 -0.561 0.047 -0.250 0.097 -0.248 -0.332 -0.060 -0.18 -0.027 -0.027 1.00 

Table 2: Correlation co-efficient of Various Parameters
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If the correlation coefficient is ≥0.67 there exists a 

relation between two parameters such as Chloride & TH, 

TDS & TH and TDS & Chlorides. For such parameters 

regression equations are computed and are shown in above 

table. 

Parameters 
x-axis 

x 

y-axis 

y 

No. of 

samples 

(n) 

_ 

X 
δX 

_ 

Y 
δY 

r  =  

(ΣXY/N-XY 

) 

δX Δy 

Regression 

Equation 

Y=mx+c 

Chloride and Total 

Hardness 
Chloride TH 23 215.610 92.07 397.64 222.73 0.790 

Y=1.912x-

14.63 

TDS & Total 

Hardness 
TDS TH 23 855.919 435.755 397.644 222.73 0.779 

Y = 

0.398x+56.68 

TDS & Chloride TDS Chloride 23 855.919 435.755 215.610 92.07 0.8006 
Y = 

0.197x+70.80 

Table 3: Computations of Regression lines for various parameters

 
Fig. 2(l): Regression line for chloride vs total hardness 

 
Fig. 2(m): Regression Line for TDS v/s Total Hardness 

 
Fig. 2(n): Regression Line for TDS v/s Chlorid. 

IV. CONCLUSIONS 

The study reveals that the water of Humnabad of Bidar 

district is of very high TDS, high level of Nitrate and high 

level of chloride, which needs to be lowered down below the 

prescribed limits before using it for drinking purpose. Water 

is hard in almost all the sampling points. Chloride, Total 

hardness and TDS are more correlated than other parameters. 

Presence of high chlorides, total hardness and nitrates 

concentration indicated potential influence of sewage 

pollution owing to poor drainage and solid waste disposal 

system in the town. Many samples were not fit for drinking 

purpose. It is suggested to treat groundwater before drinking 

and potable uses. 
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