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Abstract: - An attempt is made in the present study to assess the groundwater quality in the industrial zone of 

Visakhapatnam, a port city. Groundwater samples collected from 114 sampling locations covering uniformly the 

entire industrial zone of the city are analysed for various physico-chemical characteristics to assess the 

groundwater quality. From the analysis, it is observed that the port area is found to have high concentrations of 

hardness, sulphates and calcium. The groundwater in Duvvada, a region surrounded by special economic zone 

and steel plant is found have more fluoride concentrations. Since, the study is conducted only for one year 

period, it is suggested to extend the study for more number of years continuously, with due consideration to 

various hydrological features, so that an authentic conclusion on the quality of groundwater can be made. 
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I. INTRODUCTION 
 Water is an essential element of nature for the sustenance of life on the planet earth. It is available in 
the forms as surface water and sub-surface water or groundwater. Surface water is predominantly used for 

public water supply systems. However, the rapid growth of population and the resultant increased demand of 

water, necessitated for the usage of groundwater to augment the existing water supply systems, in most of the 

cities in the country. Secondly, the growing urbanization and industrialization and the consequent pollution of 

surface water sources, also increased the necessity of using groundwater for various domestic and industrial 

purposes.  

 Since, groundwater is occupying a major portion of water supply for both domestic and industrial 

purposes nowadays, it is highly essential that, its quality should match the domestic water standards. But in most 

of the industrial cities, the indiscriminate disposal of industrial wastes on to the land is resulting in the 

deterioration of groundwater quality due to the leachates from these wastes[1] [2][3][5]. However, due to the 

paucity of sufficient surface waters, invariably the people are thriving upon the groundwater sources to meet 
their water requirements. Hence, if groundwater sources are to be suggested for various uses, its quality should 

be assessed [6][4].  

 Visakhapatnam, the fastest developing industrial city of Andhra Pradesh, is no exception w.r.t. to the 

increased usage of groundwater for domestic and industrial purposes as well as the degradation of its quality due 

to the improper disposal of industrial wastes. Hence, an attempt is made in the present work to assess the 

groundwater quality in the industrial zone of Visakhapatnam city, keeping in view of the increased usage of 

groundwater in the recent times.   

 

II. METHODOLOGY  
 A reconnaissance survey is conducted in the industrial area of the Visakhapatnam city with the help of 

a layout plan of the region, obtained from Greater Visakhapatnam Municipal Corporation (GVMC) in order to 

fix up the study area. The study area comprised of different parts of Visakhapatnam city spreading from ward 

numbers 40 to 72, where almost all large and small scale industries are located. The sampling points are located 

in such a way that, they are uniformly distributed in all the wards of the study area. 114 sampling locations are 

fixed up for sampling. Mostly, bore wells are considered for sampling. At certain places a few open wells and 

hand pumps are also considered for the sampling. Water samples are collected from each sampling point and are 

analysed for the parameters Viz., pH, Conductivity, Turbidity, Alkalinity, Hardness, Chlorides, Fluorides, TDS, 

Dissolved Oxygen, Iron, Sulphates, Calcium and Nitrogen as per the standard procedures.  
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III. RESULTS AND DISCUSSIONS 
The results of the study are presented in the following table no.1. The following observations are made from the 

results. 

1. The pH of the samples is found to be varying from a minimum value of 6.2 to a maximum value of 9.2. The 

maximum values are found in ward nos. 67, 68 and 70.  

2. Conductivity is found to be more in the wards 45, 49, and 58 indicating high TDS concentration in 

groundwater of these areas. Conductivity varied from a minimum of 260 micro-seimans to a maximum of 

2200 micio-seimans. 

3. Turbidity is found to vary from 0.5. NTU to 0.79 NTU with an average value of 0.62 NTU. 

4. Alkalinity is found to be more in the wards 67, 68 and 70 and varying from a minimum of 352 mg/l to a 

maximum of 892 mg/l. 
5. Hardness is found to be more in the ward 25 which covers port areas. The maximum and minimum values 

are found to be 1398mg/l and 92mg/l. 

6. Chloride concentration is varied from a minimum of 11mg/l to a maximum of 332mg/l. 

7. Fluoride concentration is varied from a minimum of 1.02mg/l to a maximum of 1.65mg/l and it is found to 

be more in ward no. 57 and 58 covering Duvvada and Steel plant regions. 

8. TDS is found to vary from 600mg/l to 1920mg/l with maximum values appearing in wards 45, 49 and 58.  

9. D.O levels are found to be in the permissible limits and they varied from a minimum of 4.02mg/l to 

maximum of 8.2mg/l. 

10. Iron is found to vary from a minimum of 0.31mg/l to a maximum of 0.76mg/l. 

11. Sulphates are found to be more in the port area. They varied from a minimum of 12mg/l to a maximum of 

144mg/l. 

12. Calcium is also found to be more in port area and steel plant. It varied from 4.9mg/l to 164mg/l. 
13. Nitrates, the analysis of which is done keeping in view of large scale industries dealing with organics, are 

found to vary from a minimum of 10mg/l to a maximum of 68.5mg/l. 

 

IV. CONCLUSIONS AND SUGGESTIONS 
1. pH, Conductivity, Alkalinity and Turbidity are found to be within the permissible limits, over the entire 

study area.  

2. Chlorides and Iron are also found to be in acceptable limits. 

3. Hardness, Calcium and Sulphates are found to be more than the permissible limits in the wards covering the 

entire port area. 
4. Nitrates are found to be in permissible limits except in ward no. 45. 

5. Fluoride is found to be exceeding the permissible limit of 1.5 mg/l in the region surrounding steel plant.  

6. Since the study is conducted for a period of one year only, it is suggested to extend the study for more 

number of years and covering all seasons, in order to make more authentic conclusions. 
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