Ionic Ratios of Groundwater in Northern part of Akola District, Maharashtra
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Abstract
The present work is aimed at assessing various ionic relations of groundwater from northern part of Akola district, Maharashtra. The interpretations are based on a total of 55 samples each were collected in pre- and post-monsoon periods of the years 2006. Interrelationship plots of certain ions of groundwater are a significant tool to interpret sediment water chemistry, geochemical setup and weathering patterns. The scatter diagrams of Ca+Mg vs HCO3+SO4 and Na vs Cl indicate the prevalent of silicate weathering. 
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1. Introduction 
There is much reason the increase in ground-water salinity.  Some of these factors are local, such as hydrogeological conditions, rate of natural recharge and irrigation [1][2].  In the study area, the northern part of the Akola district represented mostly by the Deccan trap basaltic terrain exhibits dendritic pattern which is characterized by irregular branching of tributaries in many directions at almost any angle. These are developed upon the rocks of almost uniform resistance and imply a notable lack of structural control. In alluvial area, the drainage pattern is subparallel to parallel thus, reflecting the tectonic control on drainage. The parallel patterns are usually formed where there are pronounced slopes or, structural controls which lead to regular spacing of parallel or, near parallel steams. Average rainfall of Akola district during 1st June to 30th Septtember is 697.29 mm. The total actual rainfalls in the years 2006 high with an average of 911.27 mm (130.60%) as compared to the annual average rainfall i.e., 697.29 mm. All these northward tributaries originate in the Satpura Hills. These are markedly influent in the gravel-conglomerate zone lying in the northern part of the basin.  The purpose of the present study is assessing various ionic relations of groundwater from northern part of Akola district, Maharashtra. 

2. Methodology 
Fifty five groundwater samples were collected from dug wells and bore wells during pre- and post-monsoon periods of the year 2006 to evaluate the quality of ground water. Water samples were collected in one liter pre-washed polyethylene bottles. The water from the wells was pumped for 5–10 minutes and the polyethylene bottles were rinsed for 2 – 3 times with the water to be sampled. Electrical Conductivity (EC) and Hydrogen ion concentration (pH) were noted on the site by using the portable EC and pH meters respectively.  The analyses of major ions were carried out as per the standard procedure recommended by [3].The representative samples collected from the study area were analyzed for alkalinity (Al), calcium (Ca), chloride (Cl) and total hardness (TH) were determined by respective volumetric titration methods. Magnesium (Mg) is measured by subtracting calcium value from the total hardness. Bicarbonate (HCO3) was calculated by the numerical calculation of pH and phenolphthalein alkalinity values. Sodium (Na) and potassium (K) were determined by using flame photometer, whereas, SO4 and NO3 by UVVIS spectrophotometer. Total dissolved solids (TDS) concentration was calculated from EC adhering to the procedure [4]. 

3. Result 
In the present attempt, interrelationships of  Ca+Mg vs SO4+HCO3 and Na vs Cl have been plotted. In the study area, evidences for chemical weathering can be explained by the relationships between major ions in groundwater. The scatter plots (Ca+Mg) vs. SO4+HCO3 (Figure.1) in general, show that the majority of the samples fall below the equiline.  It indicates that the concentration of HCO3+ is more than SO4Ca+Mg, which is due to silicate weathering [5][6]. However, the samples falling above the equiline indicates high ratio of Calcium and magnesium. The high ratio of calcium and magnesium indicating excess of Ca+Mg are attributed from carbonate weathering [6]. The high value of (Ca+Mg) indicating dissolution of alkaline earth minerals from rock/soil into groundwater [7]

 Discussion
A plot between Na vs. Cl (Fig. 2) indicates that most of the data points fall below equiline which indicates that excess of sodium values (Figure. 2). The dominance of sodium indicates silicate weathering due the presence halite mineral dissolution is responsible for the release of sodium. Some of the points falling above the equiline, indicating excess of chloride are attributed from carbonate weathering. However, the increasing value of sodium probably controlled by water-rock interaction, most likely by feldspar weathering [8] 
	
4. Conclusion
Overall evaluation of groundwater during the period of study the scatter diagram of Ca+Mg vs HCO +SO and Na vs Cl plots suggest that the rock weathering is the dominant factor affecting the major ion composition. Scatter diagram of Ca+Mg vs HCO +SO and Na vs Cl shows that the most of samples of groundwater falling below the equiline. It indicates that the concentration of SO4+HCO3 and Na is more than Ca+Mg and Cl which is due to silicate weathering. 
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Fig. 1:Ca+Mg  vs SO4+HCO3 scatter diagram showing high concentration of SO4+HCO3 as compared to Ca+Mg  indicating silicate weathering.


Fig. 2: Na vs Cl scatter diagram showing high concentration of Na as compared to
Cl indicating silicate weathering.
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