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The wealth of a nation relies on the sensible utilization of water resource. Hence, it can be 

affirmed as primary wealth of a nation, which flows in rivers are streams and stored in 

groundwater most reliable source of water. India faces threats with declining freshwater 

possessions and severe scarcity of drinkable water with acceptable quality. Hence an 

attempt has been made in this study to evaluate the groundwater hydrogeochemistry of 

Lower Bhavani River Basin, Tamil Nadu, India, which is a major source for drinking and 

irrigation in this region. Groundwater samples collected from 55 open and bore wells spread 

over the basin. The water quality indices (WQI) of Water is found from the values of pH, EC, 

TDS, Magnesium and Calcium, Chlorides, Sulphates, Phosphate, Carbonates, Bi-

carbonates. Spatial Distribution Maps are generated for WQI for both post monsoon and 

summer periods. The analysis of the physio-chemical properties and the WQI exhibits that 

the categorize water samples from Lower Bhavani River basin are excellent to good for 

drinking purposes. The generated spatial distribution map for WQI for both season of the 

study area exhibits > 97% of the area are of good WQI and 2 to 3% are of excellent WQI. 

Only one region with poor category of WQI is noticed during the postmonsoon season.  
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1. Introduction 

Groundwater is the world's largest accessible freshwater 

and important resource for drinking water supply, irrigation and 

industrial purposes as well as for global food security. 

Approximately one-third of the world’s population depend on 

groundwater for drinking purpose. Changes in groundwater 

quality are due to rock–water interaction and oxidation–

reduction reactions during the percolation of water through the 

aquifers. Geology of an area, the degree of chemical 

weathering of various rock types and anthropogenic factors 

and also affect the chemistry of groundwater. The groundwater 

quality is acceptable for most uses which require minimal 

treatment, low capital cost for development and almost 

unaffected during long drought season. With the growing 

demands due to increasing number of population spreading 

over a large area, industry and agriculture, there has been 

increasing concern on the quantity and quality of groundwater 

resources. To manage and protect precious groundwater 

resources in a sustainable manner, characterization and 

understanding of the natural evolution of groundwater 

chemistry is crucial to elucidate their geochemical nature and 

its relation. Sami (1992) has explained that leaching of surficial 

salts, ion-exchange processes, and residential time of 

groundwater in the aquifer causes the hydrogeochemical 

variations in the groundwater. In India and various parts of the 

world, numerous studies have been carried out to assess the 

geochemical characteristics of groundwater (Graniel et al. 

1999; Umar and Sami Ahmad 2000). Several comprehensive 

studies are also carried out in south India (Subba Rao et al. 

1998; Elango et al. 2003; Krishnakumar 2004; Jeevanandam 

et al. 2006). WQI are to asses water quality trends for better 

management. The aim of this study is to characterise the 

groundwater quality in the Lower Bhavani River Basin using 

WQI. 

 

2. Study Area 

Lower Bhavani River Basin extends between 11.24
0 
N and 

11.72
0
 N Latitudes and 77.00

0
 E and 77.68

0
 E Longitudes (fig 

1). The total geographical area of the basin is 2243 sq km. The 

basin is located in the Erode district of Tamil Nadu and some 

part of the area located in Coimbatore and Tiruppur districts. 

Highest temperatures are recorded during the months of April 

and May with temperatures reaching 40°C. The average 

annual rainfall of the basin is 618 mm. The study area falls in 

eight taluks as Gobichettipalaiyam, Satyamangalam, 

Mettupalayam, Avanashi, Tiruppur, Bhavani, Perundurai and 

Erode. Altitude of the study area ranges from the lowest of 158 

to the highest of 1668. The major products are sugarcane, 

banana, sweet corn, ground nut, coconut etc. 

 

3. Methodology 

Groundwater samples of 101 nos. were collected during 

two different seasons viz. Postmonsoon (POM) and Summer 

(SUM) shown in fig 2. All the water samples were collected in 

500 mL preconditioned high density polyethylene bottles. The 

pH, electrical conductivity (EC), total dissolved solids (TDS) 

were measured at the sample site using handheld analyzing 

kits (Hana instrument). Groundwater samples were collected, 

and the samples were kept in a polyethylene bottle at 10◦C for 

further laboratory analysis. The American Public Health 

Association (APHA 1995) procedure were adopted for quality 

purpose. Carbonate (CO3) and bicarbonate (HCO3) were 

determined using acid titration method; chloride (Cl) 

concentration was measured by AgNO3 titration method; 
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sulfate measured by BaCl3 method using spectrophotometer. 

Orthophosphate (PO4) analysis was carried out using 

spectrophotometer–ascorbic acid method; nitrate was 

analyzed using cadmium column reduction method; sodium 

(Na) and potassium (K) were analyzed using flame 

photometer, calcium (Ca) and magnesium (Mg) were 

determined using the titration method. 

 

              
 

Figure 1 Location map of Lower Bhavani River Basin 
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4. Result and Discussion 

WQI relates group of water quality parameters and 

combine into single number is a single value to water quality 

reducing higher number of parameters into a simple 

expression resulting into interpretation of water quality data. 

These indices utilize various physico-chemical parameters and 

have been resulted as an outcome of efforts and research 

and development carried out by different government 

agencies and experts in this area globally.  

 

Determination of water quality index (WQI) is helpful for 

evaluating influence of natural and anthropogenic activities 

based on several key parameters of groundwater chemistry. 

The weight has been assigned for the physico-chemical 

parameters according to the parameters relative importance in 

the overall quality of water for drinking water purposes. 

Assigned weight of parameters (Ph, EC, TDS, Ca
2+

, Mg
2+

, Na
+
, 

K
+
, Cl

-
, HCO3

2-
, SO4

2-
, PO4, H4SiO4) are ranges from 1 to 5 

shown in table 1. Relative weight (W i) is computed from the 

following equation. 

 

Wi = wi / Ʃ
n
 i=1 wi 

 

Where, 

Wi  is the relative weight  

wi  is the weight of each parameter and  

n is the number of parameters 

 

Table: 1 Weight (wi) and relative weight (Wi) of chemical parameters 

Postmonsoon Summer 

Parameters WHO (2011) 
Weight 

(Wi) 

Relative 

Weight 
Parameters WHO (2011) 

Weight 

(Wi) 

Relative 

Weight 

Ph 8.5 5 0.161 Ph 8.5 5 0.167 

EC 1500 3 0.097 EC 1500 3 0.100 

TDS 1500 4 0.129 TDS 1500 3 0.100 

Ca 200 2 0.065 Ca 200 1 0.033 

Mg 150 1 0.032 Mg 150 1 0.033 

Na 200 4 0.129 Na 200 4 0.133 

K 12 1 0.032 K 12 1 0.033 

Cl 600 1 0.032 Cl 600 1 0.033 

HCO3 500 3 0.097 HCO3 500 3 0.100 

SO4 400 1 0.032 SO4 400 1 0.033 

PO4 20 5 0.161 PO4 20 5 0.167 

H4SIO4 100 1 0.032 H4SIO4 100 2 0.067 

  Ʃn = 31    Ʃn = 30  

 

 

Figure 2: Ground water sample location map of study area 
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The derived value of relative weight (W i) are shown in 

table 1. Quality rating scale (Qi) for each parameter is 

calculated by dividing its concentration in each water sample 

by its respective standards (World Health Organization 2011) 

and multiplied the results by 100. 

 

Qi = (Ci /Si) X 100 

Where, 

Qi is the quality rating 

Ci is the concentration of each chemical parameter in 

each water sample in mg/l. 

Si is the Indian drinking water standard for each chemical 

parameter in mg/l. 

Si is first determined for each chemical parameter, which 

is then used to determine WQI. 

The adopted formula to determine the WQI is as follows; 

 

SIi = Wi X Qi 

 

WQI = ƩSIi 

Where, 

SIi is the sub-index of the i
th

 parameter 

Qi is the rating based on concentration of i
th

 parameter 

n is the number of parameters 

 

The calculated WQI values are classified into five 

categories and are shown in table 2. The category of water 

quality based on the WQI value is given in table 3. In 

postmonsoon season the WQI ranges from 37.10 to 107.71 

with an average of 64.30 and in summer it ranges from 41.94 

to 91.18 with an average of 62.45. Good category of ground 

water covers 99% of the study area in postmonsoon season, 

only a little amount of area falls in poor category while in 

summer entire area falls within excellent to good category. 

Only one sample representing Siruvalur village expresses poor 

WQI during postmonsoon season. In general the water quality 

of the Lower Bhavani River basin exhibits good to excellent 

category based on WQI. 

 

Table: 2 Water quality classification based on WQI value 

WQI value Water quality 

< 50 Excellent 

50 – 100 Good 

100 – 200 Poor 

200 – 300 Very Poor 

> 300 Unsuitable for drinking 

Table: 3 weight (wi) and relative weight (Wi) of chemical parameters in Lower Bhavani River basin. 

S. No WQI - POM WQI -SUM S. No WQI -POM WQI -SUM 

1 Good Good 29 Excellent Excellent 

2 Good Good 30 Good Good 

3 Good Good 31 Excellent Excellent 

4 Good Good 32 Excellent Good 

5 Good Good 33 Good Good 

6 Excellent Excellent 34 Good Good 

7 Good Good 35 Good Good 

8 Good Excellent 36 Excellent Excellent 

9 Excellent Good 37 Good Good 

10 Good Good 38 Good Good 

11 Poor Good 39 Good Good 

12 Excellent Excellent 40 Good Good 

13 Good Good 41 Good Good 

14 Good Good 42 Good Good 

15 Good Good 43 Good Good 

16 Good Excellent 44 Good Excellent 

17 Good Good 45 Good Excellent 

18 Good Good 46 Good Good 

19 Good Good 47 Good Good 

20 Good Good 48 Good Good 

21 Good Good 49 Good Good 

22 Excellent Excellent 50 Good Good 

23 Good Good 51 Good Good 

24 Good Good 52 Good Good 

25 Good Good 53 Good Good 

26 Excellent Excellent 54 Good Good 

27 Good Good 55 Good Good 

28 Excellent Excellent    

 

The spatial distributional pattern of representing 

postmonsoon and summer season of the Lower Bhavani River 

basin has been shown in fig 3. The percentage wise 

representations of different WQI of post monsoon and summer 
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seasons are shown in table 4. Alomost 100% of the samples 

falls between the excellent and good category during summer 

and in postmonsoon season it represents 98% with 1 to 2% of 

poor category. The post monsoon season exhibits 2.83% 

excellent category where as summer season exhibits 1.59%. 

In the case of good category post monsoon season exhibits 

97.09% and summer season exhibits 98.41%. Only post 

monsoon season having 0.08% of poor category. It can be 

persued from the spatial distribution of WQI excellent WQI 

represents higher spatial region during postmonsoon  when 

compared to summer. On the other hand good WQI represents 

higher spatial extent during summer than that of postmonsoon. 

 

 

Table : 4 Water quality classification of water samples of two seasons 

WQI value Water quality 
% of water samples 

POM SUM 

< 50 Excellent 2.83 1.59 

50 – 100 Good 97.09 98.41 

100 – 200 Poor 0.08 - 

200 – 300 Very Poor - - 

> 300 Unsuitable for drinking - - 

 

 

5. Conclusion 

Water quality indices were computed from eleven different 

parameters viz. pH, EC, TDS, Magnesium and Calcium, 

Chlorides, Sulphates, Phosphate, Carbonates, Bi-carbonates 

to assess the suitability of groundwater for drinking purposes in 

Lower Bhavani River basin. The WQI show that overall 

groundwater samples of the study area falls within good to 

excellent category for drinking/domestic purposes in both post 

monsoon and summer season. The only village Siruvalur 

exhibits poor ground water category which is unsuitable for 

drinking purposes during postmonsoon. During the course of 

time the Siruvalur water will become unfit for usage, hence, it 

is advisable to take suitable treatment to improve the water 

quality of this village at the earliest. 
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