
ISSN: 2320-5407                                                                                        Int. J. Adv. Res. 7(8), 1-11 

1 

 

Journal Homepage: -www.journalijar.com 

 

 

 

 

Article DOI:10.21474/IJAR01/ 9466 

DOI URL: http://dx.doi.org/10.21474/IJAR01/9466 

 

RESEARCH ARTICLE 

 
PRESENCE OF CONTAMINATION IN GROUND WATER AROUND MANDIDEEP INDUSTRIAL 

AREA, MADHYA PRADESH, INDIA. 

 

Reeta Kori, Alok Saxena, Harish Wankhade, Asad Baig, Ankita Kulshreshtha and Smriti Sen. 

Central Laboratory, Madhya Pradesh Pollution Control Board, Paryavaran Parisar, E-5, Arera Colony, Bhopal, 

India. 

…………………………………………………………………………………………………….... 

Manuscript Info   Abstract 

…………………….   ……………………………………………………………… 
Manuscript History 

Received: 02 June 2019 

Final Accepted: 04 July 2019 

Published: August 2019 
 

Key words:- 
Industrial Area, Ground Water, Physico-

Chemical Analysis, Fluoride, Nitrate.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ground water contamination can often have serious harmful effects on 

human health. Ground water is one of the major resources of the 

drinking water in India. Mandideep industrial area, Madhya Pradesh is 

located near Bhopal capital of Madhya Pradesh, India. For present 

ground water study, Mandideep industrial area were divided in to 20 

Blocks in which 13 blocks were selected for this study and other 7 

blocks have open area around was no monitoring blocks. Study of all 

Physico-chemical parameters of ground water was carried out during 

different four quarters of year 2017 to 2018. All ground water 

monitoring was done as per standard guidelines followed by Central 

Pollution Control Board and analyzed by standard methods. It is 

concluded that high contamination in ground waters observed at few 

locations around Mandideep Industrial area during this study as 

compare to drinking water standard BIS , 10500 (2012). The 

observation reveals minimum average concentration of nitrate was 

found 3.74 mg/l (G5) & maximum concentration 27.88 mg/l (G8) and 

minimum average concentration of fluoride was found 0.23 mg/l (G10) 

& maximum concentration 1.11 mg/l (G 2) during this study. All 

activities, such as industrial discharge, subsurface injection of 

chemicals and hazardous which carried out at industrial area may 

reason of source of ground water pollutants. 
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Introduction:- 
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 [1]. Water pollution 

is the contamination of water bodies such as lakes, rivers, oceans and groundwater [2]. It occurs when pollutants are 

discharged directly or indirectly into water bodies without adequate treatment to remove harmful constituents. The 

composition of ground water  is  influenced  mainly  by  geology,  climate,  hydrogeology  and  also   human  

activities .   It  has  excellent  natural  quality, usually  free  from  pathogens,  color , turbidity  and  can  be 

consumed   directly   without   treatment [3].   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. The water used for drinking purpose should be free from any toxic elements, living and nonliving 
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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. 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.  

 

Groundwater contributes to about eighty percent of the drinking water requirements in rural areas, fifty percent of 

urban water requirements and more than fifty percent of the irrigation requirements of the nation, but due to rapid 

industrialization and population explosion the groundwater quality and quantity have been significantly affected and 

overexploited [4,5]. The problems   of  ground  water  quality  in  several  parts  of  the  country  have  become  so  

acute  in  the  areas  that  are  densely  populated  and  thickly  industrialized  and  have  shallow  ground  water  tube 

wells [6].    There    are    many    sources    that    contribute contaminants to the ground water, e.g.  land  disposal  

of  solid  wastes,  disposal  on  land,  agricultural  activities,  urban  runoff  and  polluted  surface  water. The  

quality  of  water  is  of  vital  concern  for  man  since  it  is  directly  related  to  the  human  health.   The   most   

common   and   widespread   health   risk  associated  with  drinking  water  is  microbial  contamination  which has 

the potential to cause large outbreaks of water born  diseases  like  dysentery,  cholera,  typhoid,  skin  infections  

etc. The  chemical contaminations  do not  cause  immediate,  acute health  problems  unless  they  are  present  in  

massive  quantities through  some  accident  and  use  of  drinking  water sources [7]. 

 

Methodology:- 

Study Area 

Mandideep is a municipality in Goharganj subdistrict of Raisen district in the Indian state of Madhya Pradesh. 

Mandideep is Industrial area established in year 1975, is situated near Bhopal, 25 KM away from state capital of 

Madhya Pradesh. It is situated between the latitude 22
o
 47' and 23

 o
  33' north and the longitude 77

 o
  21' and 78

 o
  49' 

east and is bounded in the west by Sehore District, in the north by Vidisha District, in the east and southeast by 

Sagar District, and in the south by Hoshangabad and Sehore districts [8]. 

 

Monitoring Locations 

Mandideep industrial area were divided in to 20 Blocks in which 13 blocks were selected for this study and other 7 

blocks have open area around was no monitoring blocks. Total thirteen locations were selected for ground water is 

depicted in table no 1 and figure no 1.  

 

Table 1:-Monitoring Locations around Mandideep industrial area 

S.N Code Monitoring 

Locations 

Monitoring Points 

1 G1 Block 2 Near St Chavara, H. S. School, New Satlapur Mandideep 

2 G2 Block 5 Near M/S Bansal Extraction & Exports Pvt, Ltd Mandideep 

3 G3 Block 6 Near M/S Bhaskar Industry, Mandideep 

4 G4 Block 7 Near M/S Proctor & Gamble, Mandideep 

5 G5 Block 8 Near M/S Mahindra Steel Service Centre, Mandideep 

6 G6 Block 9 Near M/S Dawat Food Industry, Mandideep 

7 G7 Block 11 Near M/S TMTL (Eicher Tectors), Mandideep 

8 G8 Block 12 Near M/S HEG, Mandideep 

9 G9 Block 13 Near M/S Lupin ltd, Mandideep 

10 G10 Block 14 Near M/S Vardhman Yarns, Mandideep 

11 G11 Block 16 Near Lalit Gitanjali  Hospital, Mandideep 

12 G12 Block 17 Near AKVN, Mandideep 

13 G13 Block 18 Near M/S Crompton & Greaves (Transformer Div), Mandideep 

Remark -Block 1,3,4,10,15,19,20  are no monitoring zones 
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Figure 1:-Monitoring Locations around Mandideep industrial area 

 

Monitoring and Analysis 

All ground water monitoring was done as per standard guidelines followed by Central Pollution Control Board [9]. 

All ground water samples were drawn from bore wells and were analyzed by as per standard methods [10] during 

this study. 

 

Result & Discussion:- 
The study of ground water quality data is depicted in table no 2 and figure no 2 to 12. 

 

Table 2:-Physicochemical study of ground water around Mandideep industrial area 

S.

N. 

Analy

tes 

U

ni

t 

BIS 10500 (2012) G1 G2 G3 G4 G5 G6 G7 

Requirement 

(Acceptable Limit) 

Permissible Limit in the 

absence of alternate source 

1 pH p

H 

un

it 

6.5-8.5 Not Relaxation 7.1 7.3 7.1 7.4 6.5 7.7 7.2 

2 Total 

Dissol

ved 

Solids 

m

g/l 

500 2000 50

8 

67

9 

62

9 

58

3 

23

6 

39

5 

70

1 

3 Chlori

de 

m

g/l 

250 1000 14

3 

13

5 

17

3 

12

7 

41 53 16

5 

4 Amm

onical 

Nitrog

en 

m

g/l 

0.5 Not Relaxation B

D

L 

B

D

L 

B

D

L 

B

D

L 

B

D

L 

B

D

L 

B

D

L 
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5 Nitrat

e 

m

g/l 

45 Not Relaxation 11.

58 

9.7

1 

11.

14 

13.

17 

3.7

4 

11.

82 

6.1

7 

6 Total 

Alkali

nity 

m

g/l 

200 600 26

4 

35

9 

25

9 

25

2 

16

9 

31

3 

24

6 

7 Total 

Hardn

ess 

m

g/l 

200 600 29

3 

47

3 

38

1 

31

7 

20

6 

37

2 

38

3 

8 Sulph

ate 

m

g/l 

200 400 40 45 59 55 2 26 93 

9 Fluori

de 

m

g/l 

1 1.5 1.1

1 

0.5

2 

0.5

9 

0.3

9 

0.4

6 

0.5 0.3

7 

10 Calciu

m ion 

m

g/l 

75 200 62.

8 

94.

8 

11

5.6 

86.

8 

49.

2 

54.

8 

10

6.4 

11 Magn

esium 

ion 

m

g/l 

30 100 33.

17 

57.

56 

22.

43 

24.

39 

20.

24 

57.

3 

28.

53 

12 Mn m

g/l 

0.3 0.1 0.0

51 

0.4

27 

0.1

12 

0.4 0.0

85 

1.7

34 

0.5

32 

13 Cu m

g/l 

0.05 1.5 0.0

15 

0.9

58 

0.1

34 

N

D 

N

D 

0.8

21 

N

D 

14 Zn m

g/l 

5 15 0.6

87 

0.1

11 

N

D 

0.0

23 

N

D 

0.1

6 

0.0

32 

15 Fe m

g/l 

0.3 Not Relaxation 0.3

3 

0.1

45 

0.1

5 

0.4

4 

0.6 1.6

7 

0.3

2 

 

Table 2:-Continue.. 

S.

N. 

Analyt

es 

U

nit 

BIS,10500(2012) G8 G9 G1

0 

G1

1 

G1

2 

G1

3 Requirement 

(Acceptable Limit) 

Permissible Limit in the 

absence of alternate source 

1 pH p

H 

un

it 

6.5-8.5 Not Relaxation 7.4 7.5 7.3 7.2 7.2 7.8 

2 Total 

Dissol

ved 

Solids 

m

g/l 

500 2000 45

3 

65

7 

45

1 

63

7 

48

8 

97

3 

3 Chlori

de 

m

g/l 

250 1000 91 23

2 

66 12

9 

64 21

3 

4 Ammo

nical 

Nitrog

en 

m

g/l 

0.5 Not Relaxation BD

L 

BD

L 

BD

L 

BD

L 

BD

L 

BD

L 

5 Nitrate m

g/l 

45 Not Relaxation 27.

88 

16.

88 

11.

7 

23.

73 

18.

21 

10.

16 

6 Total 

Alkali

nity 

m

g/l 

200 600 20

8 

22

9 

19

9 

30

0 

22

8 

25

8 

7 Total 

Hardne

ss 

m

g/l 

200 600 29

8 

41

8 

22

7 

44

5 

28

9 

52

9 

8 Sulpha

te 

m

g/l 

200 400 53 64 24 49 50 13

2 



ISSN: 2320-5407                                                                                        Int. J. Adv. Res. 7(8), 1-11 

5 

 

9 Fluorid

e 

m

g/l 

1 1.5 0.4

2 

0.4

3 

0.2

3 

0.3

4 

0.3

2 

0.3

6 

10 Calciu

m ion 

m

g/l 

75 200 75.

6 

11

8 

64 11

8.8 

60 12

9.2 

11 Magne

sium 

ion 

m

g/l 

30 100 26.

58 

30 16.

34 

36.

09 

33.

9 

50.

24 

12 Mn m

g/l 

0.3 0.1 0.1

04 

0.1

04 

0.0

5 

0.0

07 

0.1

84 

0.0

3 

13 Cu m

g/l 

0.05 1.5 N

D 

N

D 

N

D 

0.0

23 

N

D 

0.0

03 

14 Zn m

g/l 

5 15 N

D 

N

D 

N

D 

N

D 

N

D 

0.0

22 

15 Fe m

g/l 

0.3 Not Relaxation 0.0

1 

0.0

1 

0.1 0.0

1 

0.0

3 

0.7

6 

 

In figure no 2, the pH ranges from 6.5 (G 5) -7.8 (G 13) which was within the limits of BIS: 10500 (6.5-8.5) at all 

monitoring locations during this study. 

 
Figure 2:-pH level of ground water 

 

In Figure no 3, total dissolved solids was found in the range of 236 (G 5) – 973 (G 13) mg/l during this study. 

 
Figure 3:-Total Dissolved Solids level of ground water 
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Figure no 4 is showing that minimum average concentration of chloride was found 41 mg/l (G 5) and maximum 

concentration 232 mg/l (G 9) during this study. 

 
Figure 4:-Chloride level of ground water 

 

Ammonical nitrogen was not detected in ground water at all monitoring locations during this study. Figure no 5 is 

showing that minimum average concentration of nitrate was found 3.74 mg/l (G 5) and maximum concentration 

27.88 mg/l (G 8) during this study. 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 5:-Nitrate level of ground water 

 

Figure no 6 is showing that minimum average concentration of total alkalinity was found 169 mg/l (G 5) and 

maximum concentration 359 mg/l (G 2) during this study.  
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Figure 6:-Total Alkalinity level of ground water 

 

Figure no 7 is showing that minimum average concentration of total hardness was found  206 mg/l (G 5) and 

maximum concentration 529 mg/l (G 13)  during this study. 

 
Figure 7:-Total Hardness level of ground water 

 

Figure no 8  is showing that minimum average concentration of sulphate was found  2 mg/l (G 5) and maximum 

concentration 132 mg/l (G 13)  during this study.  
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Figure 8:-Sulphate level of ground water 

 

Figure no 9 is showing that minimum average concentration of fluoride was found 0.23 mg/l (G10) and maximum 

concentration 1.11 mg/l (G 2) during this study. 

 
Figure 9:-Fluoride level of ground water 

 

Figure no 10 is showing that minimum average concentration of calcium ion was found 49.2 (G 5) and maximum 

concentration 129.2 (G 13) during this study.  
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Figure 10:-Calcium ion level of ground water 

 

Figure no 11 is showing that minimum average concentration of magnesium ion was found 16.34 (G 10) and 

maximum concentration 57.56 (G 2) during this study. 

 
Figure 11:-Magnesium ion level of ground water 

 

In Figure 12, Observed order of the analyzed metals as Mn >Fe> Cu>Zn were found during this study 
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Figure 12:-Heavy metals level of ground water 

 

Conclusion:- 
It is concluded that high contamination in ground water observed at few locations around Mandideep Industrial area 

during this study as compare to drinking water standard BIS-10500 (2012). Deepness of water source, sewage 

source, anthropogenic, industrial activities and other sources are reason of presence of trace amount of pollutant in 

ground water. All activities, which carried out on the ground surface have direct or indirect impact on the ground 

water whether associated with urban, industrial or agricultural activities large scale concentrated source of pollutants 

such as industrial discharge, and subsurface injection of chemicals and hazardous are obvious source of ground 

water pollutants. 
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