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ARTICLE INFO  ABSTRACT 
 

 
 

 

Ground water quality, especially within industrial area is increasing interest for study. This paper is 
focus on the ground water quality status of Mandideep industrial area of Madhya Pradesh India. Study 
of physico-chemical parameters of ground water was carried out during different quarters of year 
2018- 2019. In present study, total thirteen ground water samples were collected from selected 
locations at Mandideep industrial area. Ground water was monitored and samples were analyzed by 
standard methods. It is concluded that trace amount of pollutant in ground water was observed at few 
locations in Mandideep industrial area. The results are compared with BIS: 10500 (2012). Parameters 
like fluoride and ammonical nitrogen were not detected in ground water at all monitoring locations 
during this study. Anthropogenic activities (mainly industrial), in the area may have direct or indirect 
impact on the groundwater quality. 
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INTRODUCTION 
 
The quality of ground water is of great importance in 
determining the suitability of particular ground water for a 
certain use (public water supply, irrigation, industrial 
applications, power generation etc.). This depends on a large 
number of individual hydrological, physical, chemical and 
biological factors that have acted on the water from the 
moment it condensed in the atmosphere to the time it is 
discharged by a well (Jerome, 2010; Shanmugam  et al., 2007; 
Ravichandran, 2010). Adverse effects on ground water quality 
are a result of anthropogenic activity at ground surface such as 
unintentionally by agriculture, uncontrolled release of domestic 
and industrial effluents, by sub-surface or surface disposal of 
sewage and industrial wastes. It is important to know the 
geochemistry of the chemical-soil groundwater interactions in 
order to assess the fate and impact of pollutant discharged on to 
the ground (Mehta, 2010; Yadav, 2010; Hariharan, 2011; 
Agarwal, 2011). Ground water pollution is intrinsically 
difficult to detect, since the problem may well be concealed 
below the surface and monitoring is costly, time consuming 
and hard to resolve. Pollutants move through several different 
hydrologic zones as they migrate through the soil to the water 
table. The contamination of ground water by heavy metals and 
pesticides has assumed much significance during recent years 
due to their toxicity and accumulative behavior. 
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Ground  water  is  an  invaluable  commodity  available  in  
very  limited  quantities  to  human  being  and  other  living  
beings.  The  usefulness  of  ground  water  to  a  great  
extent  depends on its chemistry (Singh, 2011). The quality 
of groundwater depends on a large number of individual 
hydrological, physical, chemical and biological factors. 
Generally higher proportions of dissolved constituents are 
found in groundwater than in surface water because of 
greater interaction of ground water with various materials in 
geological strata (Kori et al., 2019). The Composition of 
ground water  is  influenced  mainly  by  geology,  climate,  
hydrogeology  and  also   human  activities (Telebi, 1994).   
 
 Industrial disposal of chemicals by surface and sub surface 
runoff, direct release into natural water bodies or waste, 
dumped near the factories can be subjected to reaction with 
percolating rain water and reach the ground water level. Solid 
wastes are dumped into the ravines of river, as fill in for village 
ponds and as spread over the grazing or waste lands. The 
percolating water picks up a large amount of dissolved 
constituents and reaches the aquifer system and contaminates 
the ground water (Gupta et al., 2010; Radhakrishnan, 2007). 
The water used for drinking purpose should be free from any 
toxic elements, living and nonliving organism and excessive 
amount of minerals that may be hazardous to health. Some of 
the heavy metals are extremely essential to humans, for 
example, cobalt, copper, etc., but large quantities of them may 
cause physiological disorders.  
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. Monitoring locations in Mandideep industrial area 
 

 
Figure 2: pH level of ground water 

 

 

 
Figure 3. Total Dissolved Solids level of ground water 
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The contamination of groundwater by heavy metals has 
assumed great significance during recent years due to their 
toxicity and accumulative behavior. These elements, contrary 
to most pollutants, are not biodegradable and undergo a global 
eco-biological cycle in which natural waters are the main 
pathways. Ground water qualities, especially within industrial 
area are of increasing interest for study. Therefore this paper is 
important for evaluation of ground water quality of Mandideep 
industrial area of Madhya Pradesh, India.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4
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The contamination of groundwater by heavy metals has 
assumed great significance during recent years due to their 
toxicity and accumulative behavior. These elements, contrary 
to most pollutants, are not biodegradable and undergo a global 

e in which natural waters are the main 
pathways. Ground water qualities, especially within industrial 
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important for evaluation of ground water quality of Mandideep 

METHODOLOGY 
 

Study Area: Mandideep is a municipality in Goharganj 
subdistrict of Raisen district in the Indian state of Madhya 
Pradesh. Mandideep is 23 km from Bhopal and it is basically 
an industrial township which came into existence in late 1970s. 
It is situated between the latitude 22
the longitude 77o 21' & 78o49' east and is bounded in the west 
by Sehore District, in the north by Vidisha District, in the east 
& southeast by Sagar District and in the south by Hoshangabad 
and Sehore districts (https://en.wikipedia.org/wiki/Mandideep
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 4. Total alkalinity level of ground water 

 

 
Figure 5: Chloride level of ground water 

 

 
Figure 6. Nitrate level of ground water 
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Sampling Locations: Total thirteen locations were selected for 
ground water sampling is depicted in table no 1 and figure no 
1.  
 
Sampling and Analysis: All ground water were drawn from 
bore wells of selected sampling locations. Water samples were 
monitored and analyzed by as per standard methods 
during this study. All results were compared with standard 
limits prescribed of drinking water of BIS 10500 (2012) 
 

RESULT AND DISCUSSION 
 
The study of ground water quality data is depicted in table 
and figure no 2 to 11. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7. Total Hardness level of ground water
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Total thirteen locations were selected for 

ground water sampling is depicted in table no 1 and figure no 

All ground water were drawn from 
bore wells of selected sampling locations. Water samples were 
monitored and analyzed by as per standard methods (14-15) 
during this study. All results were compared with standard 

0500 (2012) (16). 

depicted in table no 2 

In figure no 2, the pH ranges from 6.8 (G 5) 
was within the limits of BIS: 10500 (6.5
locations during this study. In Figure no 3, total dissolved 
solids was found in the range of 243 (G 5) 
during this study. Figure no 4 is showing that minimum 
average concentration of total alkalinity was found 162 mg/l (G 
5) and maximum concentration 302 mg/l (G 2) during this 
study. Figure no 5 is showing that minimum average 
concentration of chloride was found 1
maximum concentration 222 mg/l (G 13) during this study. 
Fluoride and ammonical nitrogen were not detected in ground 
water at all monitoring locations during this study. Figure no 6 
is showing that minimum average concentration of nitrate 
found 2.88 mg/l (G 6) and maximum concentration 71.2 mg/l 
(G 11) during this study.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 7. Total Hardness level of ground water 

 

 
Figure 8. Sulphate level of ground water 

 

Figure 9. Calcium ion level of ground water 

 

tudy of ground water quality of Mandideep industrial area, Madhya Pradesh

In figure no 2, the pH ranges from 6.8 (G 5) -7.9 (G 13) which 
was within the limits of BIS: 10500 (6.5-8.5) at all monitoring 
locations during this study. In Figure no 3, total dissolved 
solids was found in the range of 243 (G 5) – 1035 (G 2) mg/l 

this study. Figure no 4 is showing that minimum 
average concentration of total alkalinity was found 162 mg/l (G 
5) and maximum concentration 302 mg/l (G 2) during this 
study. Figure no 5 is showing that minimum average 
concentration of chloride was found 19 mg/l (G 5) and 
maximum concentration 222 mg/l (G 13) during this study. 
Fluoride and ammonical nitrogen were not detected in ground 
water at all monitoring locations during this study. Figure no 6 
is showing that minimum average concentration of nitrate was 
found 2.88 mg/l (G 6) and maximum concentration 71.2 mg/l 
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The presence of little higher concentration of nitrate in water is 
an indication of pollution in ground water may cause 
eutrophication as a nutrient, hence reducing water quality. 
Figure no 7 is showing that minimum average concentration of  
total hardness was found  197 mg/l (G 5) and maximum 
concentration 473  mg/l (G 13)  during this study. 

Figure 10

Figure 11

Table 1. Monitoring locations in Mandideep industrial area

S.N Code 

1 G 1 

2 G2 

3 G3 

4 G4 

5 G 5 

6 G 6 

7 G 7 

8 G8 

9 G9 

10 G10 

11 G 11 

12 G12 

13 G 13 
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an indication of pollution in ground water may cause 
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Figure no 7 is showing that minimum average concentration of  

was found  197 mg/l (G 5) and maximum 
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Figure no 8 is showing that minimum average concentration of 
sulphate was found 3.51 mg/l (G 5) and maximum 
concentration 180 mg/l (G 13) during this study. Figure no 9 is 
showing that minimum average concentration of calcium ion 
was found 41.6 (G 9) and maximum concentration 125.3(G 11) 
during this study.  

 
Figure 10. Magnesium ion level of ground water 

 

 
Figure 11. Heavy metals level of ground water 

 
Monitoring locations in Mandideep industrial area 

 
Monitoring Points 

Near St Chavara, Vidya Bhavan, New Satlapur Mandideep 

Near M/S Bansal Extraction & Exports Pvt, Ltd Mandideep 

Near M/S Bhaskar Industry, Mandideep 

Near M/S Proctor & Gamble, Mandideep 

Near M/S Mahindra Steel Service Centre, Mandideep 

Near M/S Dawat Food Industry, Mandideep 

Near M/S TMTL (Eicher Tectors), Mandideep 

Near M/S HEG, Mandideep 

Near M/S Lupin ltd, Mandideep 

Near M/S Vardhman Yarns, Mandideep 

Near Lalit Gitanjali  Makan Hospital, Mandideep 

Near AKVN, Mandideep 

Near M/S Crompton & Greaves, Mandideep 
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Figure no 10 is showing that minimum average concentration 
of magnesium ion was found 20 (G 5) and maximum 
concentration 57.07 (G 2) during this study. In Figure 11, 
Observed order of the analyzed heavy metals as Fe> Mn>Zn 
>Cu that represented, no higher concentration of heavy metals 
were found during this study.  
 
Conclusion  
 
It is concluded that trace amount of pollutant w.r.t parameters 
under study in ground water was observed at few locations in 
Mandideep industrial area. The results were compared with 
BIS: 10500 (2012). Anthropogenic activities (mainly 
industrial), in the area may have direct or indirect impact on the 
groundwater quality. Discharges from such activities in terms 
of pollutants mainly responsible for environmental degradation 
in the industrial area. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
May deepness of water source, sewage source, anthropogenic, 
industrial activities and other anthropogenic activities are 
reason of presence of trace amount of pollutant in ground water 
of Mandideep industrial area. 
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