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ABSTRACT 

Industries discharge their effluents which are rich in solids. These solids affect the other physicochemical parameters of 
the water quality. A comparative study has also been done in premonsoon and postmonsoon periods considering the 
change in various parameters and concentration of different ions. This study is a main consideration to assess the quality 
of water for its best utilization like drinking and irrigation purpose. A comparison of the results of groundwater with 
WHO (1993) and BIS (1991) guidelines show that the most of the groundwater samples are safe usable for domestic and 
irrigation.  
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INTRODUCTION 
The importance of water in the control of diseases had long been recognized. Water is a factor of 
production in virtually all enterprise, including agriculture, industry and the services sector [1, 2]. Water 
is very important life supporting material and required for all biotic communities. We depend on water 
for domestic needs, irrigation, sanitation and disposal of wastes. Normally water in nature is never pure 
in chemical sense. In Water natural impurities are in very low amounts, but due to rapid industrialization, 
overpopulation, indiscriminate use of chemicals causing water pollution and over-exploitation of ground 
water disturbs the state of equilibrium of aquifer.Industrialization and increase in population are 
responsible for depletion of our groundwater sources.  Groundwater quality comprises physical, chemical 
and biological qualities of groundwater. Industrial and domestic waste water come into contact with 
natural water bodies. Such waste waters contain large amount of dissolved chemical constituents and 
many a times, microorganisms in them. Which accumulate in various parts of plants that result in various 
clinical problems in animals as well as in human beings including hepatic and renal system damages, 
mental retardation and degradation of basal ganglia of brain and liver. In this paper of attempt has been 
made to review the relevant research works done in India and abroad. 

 
PHYSICO-CHEMICAL PROPERTIES OF  GROUND WATER 

pH 
The pH is a measure of the concentration of hydrogen ions in water.pH is mainly influenced by the 
volume of water, soil type, the presence of chemicals and application of acidic fertilizers.The higher pH is 
present in the eastern part of the study area in both monsoon seasons and is slightly acidic due to the 
industrial effluent and domestic sewage. Most of the area shows the permissible limit of pH in drinking 
water is within 6.5- 8.5 according to Bureau of Indian Standards [10, 11]. The pH of water samples of 
study area effluent channel ranged between 7.3 to 8.4 in pre-monsoon, 7.2 to 8.1 in monsoon and 8.4 in 
post-monsoon season during both year 2011 and 2012 sampling stations. The effluent channel showed 
alkaline nature irrespective of the season and seasonal variation of pH during pre-monsoon and post-
monsoon 2011 and 2012 were significant [5-9]. The pH was higher during monsoon and post-monsoon 
and lower during summer and pre-monsoon seasons. Higher pH values during rainy season could be due 
to high photosynthesis of micro and macro vegetation resulting in the production of high CO2, shifting the 
equilibrium towards alkaline side [13]. Low pH of groundwater can cause gastrointestinal disorders 
especially hyperacidity, ulcers and burning sensation. Water with pH below 6.5, causes corrosion of 
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metal, pipes, resulting in the release of toxic metals such as zinc, lead, cadmium, copper etc. Higher values 
of pH hasten the scale formation in water heating apparatus and also decrease the germicidal potential of 
chlorine. High pH induces the formation of trichloromethane, which are toxic and carcinogenic. They are 
formed in drinking water primarily as a result of chlorination of organic matter present in water. 
Electrical conductivity 
Electrical Conductivity (EC) or salinity value is a manifestation to signify the total concentration of soluble 
salts in water. This property is called electrical conductivity. It is a useful tool to assess the purity of 
water. It depends upon temperature and concentration and types of ions present. The increase in 
conductivity indicates that there must be an increase in a number of ions which is supported by salinity 
values and influence of industrial effluent and solid waste dumping site on groundwater quality (Bharti et 
al., 2013). The conductivity of pre-monsoon maximum and post-monsoon minimum values observed due 
to an increased rate of evaporation leading to a high concentration of salts and dilution resulting from 
precipitation respectively [4].The higher EC indicates how strong current flow is based on the amount of 
total dissolved salts. The higher concentration of EC was due to the higher amount of TDS. Electrical 
Conductivity indicates the high degree of fluctuation in the pollution status of the river. The seasonal 
variation showed that the EC of water during post-monsoon showed lower values, whereas pre-monsoon 
showed higher values. This was due to high and low dissolution corresponding to the high and low 
temperature of the river [9].The results indicate that all the samples showed the highest concentrations of  
EC  when compare to drinking water permissible limit i.e.,  1500  μS/ cm.  The discharge of heavy metals 
into a water body can raise the conductivity as metallic ions are introduced into the waterway [17]. 
Carbonate and Bicarbonate 
The main source of alkalinity in groundwater is water soluble anions (carbonates, bicarbonates and 
hydroxides). The values of bicarbonates were higher in summer months during the study period and 
minimum bicarbonates in the rainy season. The values of bicarbonates concentration are also decreased 
due to the dilution effect of rains [16].The bicarbonate was observed higher of 148- 1000 mg/l during the 
post-monsoon season than pre-monsoon 183-976 mg/l. The source of high concentration of bicarbonate 
may be due to the dissolution of CO3 of the soil and percolation due to rain water as well as irrigation. The 
most important source of chlorides in the water is the discharge of industries effluents or sewage, 
fertilizers and septic tanks [11].In the pond ecosystem, average carbonate concentration is high during 
the post-monsoon season and low during monsoon season due to the exchange of atmospheric CO2 with 
water, CO2 entering the system changes to bicarbonate. The latter subsequently react with primarily 
mineral and increase the bicarbonate concentration [10]. 
Chloride 
Chloride in water influence salinity balance and ion exchange by dissolution of salts deposits sewage 
discharge and irrigation drainage to natural water. High value in pre-monsoon may be due to evaporation 
and anthropogenic influences [8]. The chloride in water influence salinity balance and ion exchange by 
dissolution of salts deposits, sewage discharge and irrigation drainage to natural water. High value in 
premonsoon may be due to evaporation and anthropogenic influences [7]. The chloride ion is higher than 
200 mg/l may pose risk to human health and may cause unpleasant taste of water. Its high consumption 
may be crucial for the development of essential hypertension, the risk for stroke, osteoporosis, renal 
stones and asthma. High concentration of chlorides is considered to be the indicators of pollution due to 
high organic wastes of industrial or animal origin, the presence of sodium chloride from rocks and saline 
water intrusion. High chloride content may harm metallic pipes as well as growing plants. In this study 
area few areas have a higher concentration, which could be dangerous from a health point of view. The 
high chloride may be attributed industrial, domestic wastes, leaching, from upper soil layers in dry 
climates and natural geochemical activities in this area [12]. Chlorides are important in detecting the 
contamination of groundwater by waste water.  The Chloride contamination in groundwater is due to 
both natural and anthropogenic sources, such as run-off containing road de-icing salts,  the use of 
inorganic fertilizers, landfill leachate, septic tank effluents, animal feeds, industrial effluents, irrigation 
drainage, and seawater intrusion in coastal areas [17]. 
Calcium 
Calcium is the most abundant natural element, present in all natural waters. The most common source of 
calcium in groundwater is through the erosion of rocks, such as limestone and minerals, such as calcite. 
Calcium associates in groundwater with carbohydrates and various organic acids. Very high 
concentrations of calcium may affect the absorption of other essential minerals in the body [15]. The 
calcium concentration is higher in ground water during the summer season as compared to monsoon and 
winter seasons, there was continuously decreased during the winter season. During the summer season, 
higher calcium 
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concentration in ground water was observed due to industries pollution, low water level and high 
evaporation [4].The calcium concentrations in water are higher in pre and lower in post-monsoon 
seasons. So, most of the samples exceed the permissible limit due to rapid industrialization and 
urbanization and their wastes are known to account for such anthropogenic sources of calcium in water 
[12]. 
Magnesium  
The more common source of magnesium in groundwater is minerals such as dolomite, magnetite through 
the erosion of rocks. The general trend of the concentration of magnesium is that it is lower than the 
calcium. Magnesium may contribute undesirable tastes and laxative effect to drinking water. The human 
body tends to adapt to this laxative effect with time [16]. In most of the locations magnesium exceeds the 
permissible limit which may result in intestinal irritation of human system particularly near the industrial 
area [11].During summer season higher magnesium concentration in ground water may be due to 
polluting industries situated near the water sources, low water level and high evaporation [4]. 
Sodium 
Sodium is a highly soluble chemical element which naturally found in groundwater. Sodium has no smell 
of water, but it can be tasted by most people at higher concentrations. Higher concentration of Sodium in 
drinking water may affect people with hypertension, heart disease or kidney problems. In summer season 
maximum sodium concentration in ground water due to low water level and high evaporation losses [15]. 
The higher concentration of sodium in the Groundwater causes cardiovascular diseases and toxemia in 
pregnant women.The concentration of sodium is higher in pre-monsoon and lower in post-monsoon. 
Groundwater in most of the areas comes under the non-safe zone for drinking with reference to the 
concentration of sodium, which is more than 200 mg/l. The higher concentration of sodium may pose a 
risk to persons suffering from cardiac, rental and circulatory diseases. A person afflicted with certain 
diseases require low sodium concentration [12]. 
Sodium Adsorption Ratio 
The Sodium Adsorption Ratio of all the ground water samples found to be less than 10, which shown low 
sodium hazard making it suitable for irrigation in almost all type of soil. The Sodium Adsorption Ratio is 
lower during monsoon season due to fewer amounts of sodium salts present in ground water, A high salt 
concentration in water leads to the formation of a saline soil and high sodium leads to the development of 
an alkali soil. The sodium or alkali hazard in the use of water for irrigation is determined by the absolute 
and relative concentration of cation and is expressed in terms of Sodium Adsorption Ratio (SAR). If the 
proportion of sodium is high, the alkali hazard is high; and conversely, if calcium and magnesium 
predominate, the hazard is less [6]. 
Residual Sodium Carbonate 
In addition to total dissolved solids, the relative abundance of sodium with respect to alkaline earth and 
boron, and the quantity of bicarbonate and carbonate in excess of the alkaline earth also influence the 
suitability of water for irrigation purposes. If the RSC exceeds 2.5 ppm, the water is generally unsuitable 
for irrigation. Excessive RSC causes the soil structure to deteriorate, as it restricts the water and air 
movement through soil. If the value is between 1.25 and 2.5, the water is of marginal quality, while values 
less than 1.25 ppm indicate that the water is safe for irrigation [6]. 
 
CONCLUSION 
Groundwater is a precious natural resource and it is an important component of the hydrologic cycle. The 
industrial effluents release a large amount of pollutants. Construction of sanitary wells, keeping an 
adequate distance from polluting sources, with the adequate platform, drainage is recommended. 
Therefore the population intend of the rural areas is at higher potential risk of related diseases. It is 
recommended that groundwater analysis should be carried out at definite time intervals to monitor the 
quality and to explore the rate and type of contamination. Awareness among people of the rural areas is 
needed to maintain the cleanliness and purity of water to achieve a healthy life. Education of households 
on safe handling and use of drinking water is also recommended. But however, long-term studies about 
contamination of ground water need to be examined. 
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