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ABSTRACT: The problems of water quality have become 

more important than the quantity, as the environmental 

problems are getting more serious in different parts of the 

world. A number of factors like geology, soil, effluents, 

sewage disposal and other environmental conditions in 

which the water happens to stay or move and interact with 

ground and biological characteristics. This influences 

greatly on the groundwater quality of an area. This study is 

made to evaluate the status of groundwater quality and its 

suitability to drinking water. For this study, the sampling 

locations are chosen based on the Rice mills present in 

those areas and it has taken into consideration for the 

monsoon and non-monsoon seasons. Water quality data 

used in the analysis include Electrical conductivity (EC), 

Total Dissolved solids (TDS), Total Hardness (TH) and 

Sulphates (SO4-). Based on the results from monsoon and 

non monsoon seasons, it can be compared by spatial 

distribution among places through GIS approach and with 

drinking water standards. 

Keywords: Water quality, GIS, Sulphates, TDS, Monsoon 

and Non- monsoon seasons. 

 

I. INTRODUCTION 

Groundwater is an important source of drinking water for 
many people around the world. The resource in several 

places becomes contaminated from natural source or 

numerous human activities. Residential, municipal, 

commercial, industrial and agricultural activities affect 

groundwater quality. Contamination of groundwater results 

in poor drinking water quality, loss of water supply, high 

cleanup costs, high costs alternative water supplies and 

potential health problems. This study is related to water 

quality, which is becoming more serious due to population 

explosion, increasing agriculture and improved standard of 

living, especially in developing rural areas. As the inadequate 
quantity of surface water does not fulfill the needs of the 

people, the search for and exploitation of groundwater is a 

must and it is the main source for agricultural, industrial, 

drinking and domestic purposes. Water quality data are 

utilized in this study to analyse the groundwater chemistry 

during Monsoon and Non- Monsoon seasons. Hydro-

geochemical data are used in the analysis, including 

Electrical Conductivity (EC), Total Dissolved Solids (TDS), 

Total Hardness (TH), Sulphates and COD (Chemical Oxygen 

Demand). 

 

A. STUDY AREA 
The study area, Aarani/ Arni is located at 12.67°N 79.28°E 

on the banks of the Kamandala Naaga river. It has an average 

elevation of 151 metres (495 ft). It is located about 38 

kilometres (24 mi) from Vellore and 60 kilometres (37 mi) 

from Thiruvannamalai. There are totally 54 Revenue villages 

in Arni Taluk. From that, only 12 locations (Table 1.1) were 

chosen based upon the number of Rice Mills present densely 

within that area. 

 

 
Table 1. Sampling Locations 

 

B. MATERIALS AND METHODOLGY 

Ground water samples were collected for physico-chemical 

analysis from 12 sites during Monsoon (September, October 

and November) and  Non Monsoon  ( February, March and 

April) The samples were collected in sterilized plastic 

containers to get the fresh ground water and grab sampling 

method was followed in case wells. The water pH was 
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determined by Digital pH meter standardized with buffer 

tablets. Electrical conductivity (E.C.) was determined using 

Digital conductometer standardized with KCl solution. Total 

Dissolved Solids (TDS) was determined by using Hot Air 
Oven. Turbidity of the samples were determined by using 

Nephelo Turbidity Meter, Sulphate (SO4 - - ) were estimated 

with UV Spectrophotometer and COD is determined by using 

COD Digestor – Open Reflux Method. 

 

C. RESULTS AND DISCUSSION 

The monsoon variations of physicochemical characteristics 

are given in the Table-1.2, 1.3 and 1.4 for the rainy and non-

rainy seasons. Climatic factors such as rainfall, temperature, 

pressure and humidity etc play an important role in the 

geology as well as terrestrial environment. pH is the scale of 

intensity of acidity and alkalinity of water and measures the 
concentration of hydrogen ions. In the present study, the 

values the pH were in the range 6-8. The least value was 

recorded to be 6.15 in the month of November for location 2, 

while maximum was recorded to be 7.83 in October for 

location 11. Most of the biological processes and biochemical 

reactions are pH dependant. 

 

Table 2. Experimental Values for Monsoon - September 

 
 

Table 3. Experimental Values for Monsoon – October 

 

Table 4. Experimental Values for Monsoon - November 

 
Turbidity is the cloudiness or haziness of a fluid caused by 
large numbers of individual particles that are generally 

invisible to the naked eye, similar to smoke in air. The 

measurement of turbidity is a key test of water quality and it 

is denoted by Nephelometric Turbidity unit (NTU). While 

comparing with Indian standards, each month some of the 

locations were exceeding the standard limits. For September 

around 11 locations are exceeded, for October around 5 

locations are exceeded and in November around 10 locations 

were exceeded. Conductivity is a measure of water’s 

capability to pass electrical flow. These conductive ions 

come from dissolved salts and inorganic materials such as 
alkalis, chlorides, sulfides and carbonate compounds. 

Compounds that dissolve into ions are also known as 

electrolytes. As per the standards, the drinking water has the 

electrical conductivity value within 2500 micro siemens per 

cm2. But some of the locations are exceeded the limit and 

not suitable for usage. The Total Hardness is 200 mg/ L 

Acceptable limit and 600 mg/L Permissible limit. Calcium 

Hardness is75 mg/ L Acceptable limit and 200 mg/L 

Permissible limit. But some of the locations have exceeded 

from the standard limits. This is because due to the releasing 

of rice mill effluent is more when compared to other 

sampling locations. The hardness of water is not simply 
removed by boiling. After soaking of paddy they boiled it for 

the removal of husk. During that action, the organic 

compounds may transfer to water, after that they released 

into the bare lands. This may cause the groundwater to 

pollute at that place. The presence of chloride in drinking 

water sources can be attributed to the dissolution of salt 

deposits, salting of highways to control ice and 

snow, effluents from chemical industries, oil well 

operations, sewage, irrigation drainage, refuse 

leachates, volcanic emanations, sea spray and seawater 

intrusion in coastal areas. The chlorides value should have 
acceptable limit of 250 mg/ L and permissible limit of 1000 

mg/ L. COD determines the quantity of oxygen required to 

oxidize the organic matter in water or waste water sample, 

under specific conditions of oxidizing agent, temperature and 

time. The COD is not available for drinking water and in the 
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Indian standards also which is not specified. So the values are 

not compared with the Standard COD value. But the General 

standards for discharge of Environmental Pollutants from 

Indian standards, the COD value in the effluent from the 
industries should have 250 mg/L. Then for the drinking water 

definitely it should have minimum value when compared 

with effluent. As per the General standards for Discharge of 

Environmental Pollutants, the effluent should have 250 mg/ 

L. But in this case, there is no standard value for COD in 

terms of groundwater. Sulphate (SO4) can be found in almost 

all natural water. The origin of most sulphate compounds is 

the oxidation of sulfite ores, the presence of shale, or the 

industrial wastes. Sulphate is a substance that occurs 

naturally in drinking water. As per the Indian standards, the 

sulphate content present in the drinking water should have 

200 mg/ L as acceptable limit and 400 mg/ L as permissible 
limit. But the sampling locations were exceeded the 

permissible limit. This may because due to the movement of 

fertilizers through rainwater runoff or the effluent from the 

industries to the nearby water streams. These are the main 

causes for the sulphate content increased in the well water. 

Total Dissolved solids (TDS), is a measure of the combined 

content of all inorganic and organic substances contained in a 

liquid in molecular, ionized or micro-granular (colloidal sol) 

suspended form. Total solids also affect water clarity. 

Higher solids decrease the passage of light through water, 

thereby slowing photosynthesis by aquatic plants. Water will 
heat up more rapidly and hold more heat; this, in turn, might 

adversely affect aquatic life that has adapted to a lower 

temperature regime. 
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