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1. Introduction 
Groundwater resources are dynamic in nature. These are affected by factors such as, the expansion of irrigation activities, 
industrialization and urbanization. Hence, monitoring and conserving this important resource is essential. The quality of water is 
defined in terms of its physical, chemical and biological parameters. Ascertaining the quality of groundwater is crucial before its 
use. Water may be used for various purposes such as drinking, agricultural, recreational and industrial activities. Groundwater 
assessment has been based on laboratory investigation, but the advent of Satellite Technology and Geographical Information 
System (GIS) has made it very easy to integrate various databases. 
 
2. Study Area 
For study of ground water quality assessment exists in the vicinity of  Old Landfill Site of Kothrud, Pune which has Latitude 18° 
30' 34.2" Longitude: 73° 48' 0.72" near Paud Road Pune as shown in fig.1  
 

 
Figure  1 
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Abstract:  
Water is the basic element of social and economic infrastructure and is essential for a healthy society and sustainable 
development. Pune is one of the major developing cities in India. Groundwater is being the favorite alternative to water 
provided through taps, is facing threats due to anthropogenic activities in India, which has led to deterioration of ground water 
quality. Hence, monitoring of ground water quality has become indispensable. GIS not only facilitates data capture and 
processing but also serve as powerful computational tools that facilitate multi-map integrations. In this study ground water 
quality analysis was carried out ‘near old landfill site Kothrud’ ‘Pune’. Water samples were collected in downstream direction 
of the old Landfill Site and strategically analyzed results are presented in a GIS based water quality mapping  
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3. Purpose and Scope of Study 
Groundwater levels in the city are rising but geologists say a large portion of the groundwater in Pune could have bacterial 
contamination as it is recharged by water from the city's drainage system, besides rainwater. The main purpose of carrying study in 
this area is earlier Kothrud had a landfill site which is permanently closed in 1999 because it crossed its saturation limit and People 
get started to complaining against it. The landfill site was in use about 15 years; hundreds of tons of garbage were deposited daily 
during this period. 
 
4. Materials and Methods 
 Ground water samples were collected for monsoon and Post monsoon season, total 16 water sample were collected in 
downstream direction of landfill site Kothrud in which 15 were from bore well and one from an open well. The samples were 
analyzed for various physical, Chemical, Biological parameters in laboratory. Physical-chemical analysis was carried out as per 
the standard procedures prescribed by American Public Health Association (APHA), to determine pH, Electrical Conductivity 
(EC), Total Dissolved Solids (TDS), Alkalinity, Total Hardness (TH) , Mg2+, Ca2+, Na+, Cl-, SO4

2-, PO4
2- and  NO3

- and for 
Biological analysis MPN (most probable number) coliform test was carried out. The results were compared with standard values 
recommended by Indian Standard specification for drinking water: IS: 10500-1992. 
GIS technology proved to be very useful for enhancing the accuracy. We obtained the location of the well by using the GPS and 
Arc GIS software. Software which is used is ARC GIS 10.1.The IDW was applied to find out the spatial distribution of 
groundwater quality. Steps were followed; 
In ARC MAP → Arc Tool box → Spatial Analysis Tools → Interpolation → IDW → input point feature → Z value field → 
Output raster → OK 
On the basis of result significance test was done for whole data for that T-test method was used. 
 

 
Table 1: Detail of Sample Stations 

 
5. Result and Discussion 
Understanding the groundwater quality is important as it is the main factor determining its suitability for drinking use. The 
groundwater quality maps were prepared for each selected parameter. 
 
5.1. General 
In the present study, ground water quality parameters were analyzed and integrated water quality map of study area was prepared 
considering the ground water quality data using GIS. This integrated ground water quality map helps us to know the existing 
ground water condition of the study area. 
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Table 2: Ground Water Quality Analysis 

 
5.2. pH 
In general, pH is the measure of acidity or alkalinity of water. It is one of the most important operational water quality parameters 
with the optimum pH required often being in the range of 7.0-8.1.  The maximum permissible limit for pH for drinking water as 
given by the WHO is 9.2. The pH values in the groundwater samples collected varied from 7 to 8.1 which is showing that all the 
water samples are slightly alkaline in nature. Spatial distributions of pH concentrations are shown in Figure. There is only one 
figure because there is no so much variation in pH result for both seasons. The values of pH show that all of the samples displayed 
a pH value within the maximum permissible limit. Special variation map shown in fig. 2. 
 
5.3 Electrical Conductivity 
The importance of EC is its measure of salinity; which greatly affects the taste. Thus EC has a significant impact on determining 
the portability of water. variation in pH is due to some presence of solid as E.C. in ms/cm. the measurement of electrical 
conductance is directly related to the concentration of ionized substances in water and may also be related to problems of 
excessive hardness and/or other mineral contamination the conductivity values in the ground water samples for monsoon is vary 
from  0.14 - 1.066  micro Simons and for post monsoon  0.12 - 0.991  micro Simons in which W1 is showing high conductance 
(nearest sample station from Old Landfill Site) and W15 is showing lowest conductance for both season. Special variation map 
shown in fig. 3. 
 

   
Figure 2                                                                   Figure 3 
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 5.4. Total Hardness 
The hardness of water is due to presence off certain salts, such as carbonates and bicarbonate, chloride and sulphates of calcium and 
magnesium dissolve in it. The classification of ground water based on total hardness (TH) shown that a majority of the most 
permissible limit is 600mg/l as per the Indian standard (IS: 10500-1992). The tested values of TH of the samples range from 60 to 
575mg/l for monsoon season and from 80 to 455mg/l for post monsoon season. TDS shows high mineralization in W1 sample. 
Special variation map for TH shown in figure 4. 
 

   
Figure 4                                                                            Figure 5  

 
5.5. Calcium 
Calcium for analyzed samples various from 45 to 320 mg/l for monsoon season and 55 to 315 mg/l for post monsoon which is 
illustrated in the spatial variation Map shown in fig. 5 
 
5.6. Magnesium 
Calcium for analyzed samples various from 10 to 280 mg/l for monsoon season and 25 to 225 mg/l for post monsoon which is 
illustrated in the spatial variation Map Shown in fig. 6. 
 

   
Figure 6                                                                                 Figure 7  

 
5.7. Tds (Total Dissolved Solid) 
To ascertain the suitability of ground water for any purposes, it is essential to classify the ground water depending upon their 
hydro chemical properties based on their TDS Values. It ranges from110mg/l - 2216 mg/l during monsoon season and for 90 mg/l 
- 710 mg /l during post monsoon season. TDS result showing high mineralization in W1 and W15 is showing lowest TDS as it is 
as far from the Old Landfill Site. Special variation map for TDS shown in fig. 7. 
 
5.8. Sulphate 
The concentration of sulphate in the study area varies from 0.28 to 16 mg/l during monsoon and 0.3 to 12mg/l during post 
monsoon season and result shows on both season of the site as well the considerable below the limit and illustrated in the spatial 
variation map shown in fig. 8. 
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 Figure 8                                                                            Figure 9  

 
5.9. Phosphate 
Phosphorus is an essential plant nutrient and is extensively used as fertilizers. Phosphate get absorbed or fixed as aluminum or 
iron phosphate in acidic soils or as calcium phosphate in alkaline or neutral soils, as a result, the concentration of phosphate in 
ground water is usually low, but various chemical processes in soil strata may include the mobility of phosphate in sub-soil and 
ground water. The Phosphate content in the ground water varies from 0.6 to 2.8µg/l during monsoon and 1.3 to 3.8µg/l during 
post monsoon season which is very low illustrated in the spatial variation map shown in fig. 9. 
 
5.10. Chloride 
The chloride ion concentration various between value under desirable limit 200 to 250 mg/l as per Indian drinking water quality 
standard. Only sample W1 is showing high amount of chloride for both monsoon and post monsoon season and it also a nearest 
point from Old Landfill Site. The spatial distribution of chloride concentration in ground water of the study area is illustrated in 
fig. 10. 
 

   
Figure 10                                                               Figure 11 

 
5.11. Alkalinity 
The presence of carbonates, bicarbonates, and hydroxides are the main cause of alkalinity in natural water. The alkalinity value in 
ground water varies from 64 mg/l to 440 mg/l for monsoon season and 58 mg/l to 328 mg/l for post monsoon season. The spatial 
distribution of alkalinity in ground water of the study area is illustrated in fig. 11. 
 
5.12. Nitrate 
Nitrate content in drinking water is considered important for its adverse health effects. The Nitrate content in study area is very 
low it ranges from 0.01 – 1.05mg/l for monsoon and 0.05 – 0.9mg/l for post monsoon. As such, the ground water regions do not 
pose any nitrate hazard to human. The spatial distribution of nitrate concentration in ground water of the study area is illustrated in 
fig. 12. 
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Figure 12                                                   Figure 13  

 
5.13. Sodium 
Sodium is an essential nutrient and adequate levels of sodium are required for good health. Sodium in drinking water is only a 
health concern when the sodium level is high. Sodium value ranges from 5.58 to 89.81 in mg/l for monsoon and 3.36 to 73.7 in 
mg/l for post monsoon. The spatial distribution map is shown in fig. 13. 
 
5.14. MPN (Most Probable Number) 
Bacterial pollution of ground water has become a major problem in India; it is due to the lack of safe drinking water. The values 
for MPN/100 ml are found to vary from 2 to 1600 /100 ml for both monsoon and post monsoon season. The spatial distribution 
shown in fig. 14. 
 

 
Figure 14 

 
6. Conclusion 
Spatial variations in ground water quality in the study area were studied successfully by using geographic information system 
(GIS). It is concluded from the analysis of ground water for monsoon and post monsoon seasons from nearby area of Old Landfill 
Site that due to dumping and disposal of the solid waste and other anthropogenic activities, leachate percolation in past, and also 
by the increasing environmental pollution due to urbanization the ground water quality in the study area has deteriorated. As per 
to the Indian drinking water quality standard drinking water from all station is potable after some treatment except W1 sample as 
it is nearest point to the old landfill site.  
The results obtained in this case study and the spatial database established in GIS, shows the same approach can be used for 
determining, monitoring and managing ground water quality and its pollution for wide areas. The database formed can be very 
useful for future research and reference. 
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