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Abstract: The physical, chemical parameters and heavy metals were analysed from samples of selected surface
water bodies during Monsoon, Post- monsoon, winter and Pre-monsoon seasons in year 2011-12 and 2012-13. The
studied ponds situated near about an integrated steel and power plant at Mandir Hasoud, Raipur, Chhattisgarh,
India. The colour, Odour, Turbidity, TDS, Total Hardness, Alkalinity, Chloride, Sulphate, Nitrate, Calcium and
Magnesium and all the heavy metals were found well within the prescribed norm. The Fluoride concentration in
the site SW-1, SW-2 and SW-4 found slightly higher than desired limit but under permissible limit of BIS. Iron
concentration found higher than permissible limit in all the samples. The higher concentration of iron may be due
to deposition of suspended particulate matter from atmosphere to surface that is emitted from nearest an
integrated steel and power plant.
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I.  INTRODUCTION

The water is most important natural resources for substances of life on biosphere. It is medium in which all living process
occurs. Water dissolves nutrients and distributes them to cells, regulates body temperature, support structures, and remove
waste products. About 60 % of our body is water. We can survive for week without food, but not only few days without
water [1]. The analysis of water both in term of quality and quantity is essential for the very existence of mankind [2], [3],
[4], [5]. Water is mainly used for drinking, bathing, fisheries and other domestic purposes. Lack of awareness and civic
sense, use of inefficient methods and technology lead to more than 50% of water wastage in domestic, agriculture and
industrial sector [6], [7], [8]. Water pollution is rendering much of the available water unsafe for consumption. In India,
most of the population is depend on surface water. Chhattisgarh state is enriched with a lot of ponds and rivers. Major
portion of the population of this state is dependent on pond water for their daily water needs like bathing, washing clothes,
cleaning utensils, irrigation etc. Rain water is collected in studied ponds through surface runoff rain water. In natural
surface, if there is no pollution then water is also not polluted which collected in ponds through surface runoff rain water.
But if surface is polluted by various personal and industrial activities then collected water in ponds will get polluted.

In the present study, four ponds namely Serikheri pond, Nawagon pond, Kurud Tank and Lohara Pond in Mandir Hasoud
Region, Raipur were selected for physicochemical and heavy metals analysis. All these ponds are located in buffer zone
(within 10 km radius) of M/s Monnet Ispat and Energy Limited Raipur, Chhattisgarh. Locations of sampling station with
respect to the above steel and power industry are given below in Table-1.

Il. MATERIALS AND METHODS

Surface water samples from four selected village’s ponds were collected in pre-cleaned polythene bottles. The water
samples were collected four times in a year in different seasons like Monsoon Season (Jun — Aug), Post- monsoon season
(Sep — Nov), winter season (Dec — Feb and Pre-monsoon season (Mar — May) for two consecutive year i.e. 2011-12 and
2012-13 from different ponds of study area by adopting grab sampling method. Analysis was carried out according to
standard method [9], [10], [11], [12], [13]. Description of sampling sites is given in below Table -1.
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Table — 1: Location of sampling station

Station No. Location Distance from industry Direction w. r. t. Industry
SW1 Serikheri Pond 2.10 W
SW2 Nawagaon pond 5.79 SE
SW3 Kurud tank 1.56 NE
SW4 Lohra Pond 6.14 NNW
1. RESULTS

To evaluate water quality of surrounding area of industry, four water samples were taken from the different ponds.
Various physico-chemical parameters and heavy metals like Colour, Odour, Turbidity, pH, TDS, Alkalinity, Total
hardness, Chloride, Sulphate, Nitrate, Fluoride, Iron, Calcium, Magnesium, Cu, Mn, Hg, Cd, Se, As, Pb, Zn, Cr, Al and
Boron in both the year and in all the season were analysed. The water of all the ponds was colorless and odorless.
Turbidity was found very low from the standard, whereas, heavy metals are not detected. The results of other parameters
are given in Fig.1 to Fig. 22.

Desired limit : 500, Permisible limit :2000
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Fig. 1: TDS in mg/l for all locations in year 2011-12

Desired limit : 500, Permisible limit :2000

B Monsoon M Postmonsoon ™ Winter M Premonsoon
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Fig. 2: TDS in mg/I for all locations in year 2012-13
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Lower limit :6.50 , Upper limit :8.50
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Fig. 3: pH values for all locations in year 2011-12

Lower limit :6.50 , Upper limit :8.50
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Fig. 4: pH values for all locations in year 2012-13

Desired limit :300, Permissible limit :600
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Fig. 5: Total Hardness in mg/l for all locations in year 2011-12
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Desired limit :300 , Permissible limit :600
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Fig. 6: Total Hardness in mg/l for all locations in year 2012-13

Desired limit :200, Permissible limit :600

B Monsoon M Post-monsoon M Winter ™M Pre-monsoon
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Fig. 7: Alkalinity in mg/for all locations in year 2011-12

Desired limit :200, Permissible limit :600
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Fig. 8: Alkalinity in mg/for all locations in year 2012-13
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Desired limit :250, Permissible limit :1000
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Fig. 9: Chloride in mg/l for all locations in year 2011-12

Desired limit : 250, Permissible limit : 1000
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Fig. 10: Chloride in mg/I for all locations in year 2012-13

Desired limit : 0.3, Permissible limit :1.0
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Fig. 11: Iron in mg/for all locations in year 2011-12
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Desired limit : 0.3, Permissible limit :1.0
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Fig. 12: Iron in mg/for all locations in year 2012-13

Desired limit : 1.0, Permissible limit :1.5
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Fig. 13: Fluoride in mg/I for all locations in year 2011-12

Desired limit : 1.0, Permissible limit :1.5
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Fig. 14: Fluoride in mg/l for all locations in year 2012-13
Page | 6
Research Publish Journals




ISSN 2348-313X (Print)
International Journal of Life Sciences Research  ISSN 2348-3148 (online)
Vol. 2, Issue 4, pp: (1-11), Month: October - December 2014, Available at: www.researchpublish.com

Desired limit :200, Permissible limit : 400
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Fig. 15: Sulphate in mg/I for all locations in year 2011-12

Desired limit :200, Permissible limit : 400
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Fig. 16: Sulphate in mg/I for all locations in year 2012-13

Desired limit :45, Prmissible limit :100
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Fig. 17: Nitrate in mg/I for all location in year 2011-12
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Desired limit :45, Prmissible limit :100
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Fig. 18: Nitrate in mg/l for all location in year 2012-13

Desired limit : 75, Permissible limit :200
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Fig. 19: Calcium in mg/I for all locations in year 2011-12

Desired limit : 75, Permissible limit :200
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Fig. 20: Calcium in mg/l for all locations in year 2012-13
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Desired limit :30, Permissible limit :100

B Monsoon M Post-monsoon ™ Winter M Pre-monsoon
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Fig. 21: Magnesium in mg/l for all locations in year 2011-12

Desired limit :30, Permissible limit :100

B Monsoon M Postmonsoon ™ Winter M Premonsoon

28 28 28

26 26

SW1 SW2 SW3 Sw4

Fig. 22: Magnesium in mg/l for all locations in year 2012-13

IV. DISCUSSION

The pH is measure of the intensity of acidity or alkalinity and concentration of hydrogen ion. The pH has no direct
adverse effect on health, however, higher value of pH hasten the scale formation in water heating apparatus and also
reduce germicidal potential of chloride. High pH induces the formation of tri halo methane which is toxic (Jena et al.,
2013). The pH values of selected water samples of present study ranged from 7.12 to 7.82 in year 2011-12 and from 7.22
to 7.84 in year 2012-13 which are within the prescribed norms of standards but slightly alkaline in nature [14].

The TDS, Total Hardness, Alkalinity, Chloride, Sulphate, Nitrate, Calcium and Magnesium were found well within the
prescribed norms of BIS [13]. The Fluoride concentration in the site SW-1, SW-2 and SW-4 found slightly higher than
desired limit but under permissible limit of BIS [13]. There is positive correlation of pH with fluoride indicates that high
alkaline natures of water format leaching of fluoride and thus effect the concentration of fluoride in water [14].

The Iron concentration found ranged 0.52 to 1.26 mg/l in year 2011-12 and from 0.54 to 1.24 mg/l in year 2012-13 which
is higher than desired limit in all of the sampling stations. The Iron is generally present in atmosphere as a result of
emission from the iron and power industry, thermal power plant and incineration [15]. The higher concentration of iron
may be due to deposition of suspended particulate matter from atmosphere to surface that is emitted from nearest an
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integrated steel and power plant. The maximum iron concentration found in the Serikheri pond which is situated in the
down wind direction with respect to the plant where dispersion of air pollutants may be greater than other locations. When
concentration exceed 0.1 mg/l, Iron precipitate on exposure to air, decreasing pond clarity, potentially clogging irrigation
pipes, and encouraging iron bacteria, which affect the flavor of both fish and water. Level of greater than 0.3 mg/l can
cause staining on buildings and sidewalks when the water is used for irrigation [16].

V. CONCLUSION

The Fluoride concentration in the site SW-1, SW-2 and SW-4 found slightly higher than desired limit but under
permissible limit of BIS. lron concentration found higher than permissible limit in all the samples. The higher
concentration of iron may be due to deposition of suspended particulate matter from atmosphere to surface that is emitted
from nearest an integrated steel and power plant. The colour, Odour, Turbidity, TDS, Total Hardness, Alkalinity,
Chloride, Sulphate, and Nitrate, Calcium and Magnesium and all the heavy metals were found well within the prescribed
norm.

ACKNOWLEDGEMENT

The authors are thankful to Dr. B. P. Kushwaha, Associate Manager-Environment, GMR Chhattisgarh Energy Limited,
Raipur and Mr. G. R. Telang, Assistant Manager-Environment, Monnet Ispat and Energy Limited Raipur for providing
necessary monitoring equipments and valuable support for smooth running of present work

REFERENCES
[1] Kushwaha, B.P., Kushwaha, S. K., Dwivedi, R.,Singh, R. and Kushwaha Rama, A study on water quality of river
Umrar at Umaria Municipality, 1JEP 28 (1) : 25-30(2008).

[2] Abdul-Razak, Asiedu, A.B., Entsua-Mensah R.E.M. and DeGraft-Johnson, K.A.A.., Assessment of the Water
Quality of the Oti River in Ghana, West Afr. J. Appl. Ecol.15: 45-60 ( 2009).

[3] Yisa, J. and Jimoh, T., Analytical Studies on Water Quality Index of River Landzu. Am. J. Appl. Sci. 7 (4): 453-
458. (2010).

[4] Rao, V. S, Prasanthi S., Shanmukha, K. J. V. and Prasad K. R. S., Physicochemical analysis of water samples of
Nujendla area in Guntur District, Andhra Pradesh, India. Int. J. ChemTech Res. 4 (2): 691-699(2012).

[51 Jena Vinod, Dixit satis and Gupta Sapna. Assessment of water quality index of industrial area surface water
sample. Int. J. ChemTech Res.5 (1): 278-283(2013).

[6] Rathod, S. D., Mohsin, M. and Farooquim., Water Quality Index In & Around Waluj —Shendra Industrial Area
Aurangabad. (M.S.), Asian J. Biochem. Pharmaceut. Res. 1(2):368-372(2011).

[71 Nkansah, M. A., Ephrain, J. H., Physicochemical Evaluation of the Water From Boreholes Selected From E J and
BAK Districts of the Ashanti Region of Ghana, Thammasat. Int. J. Sc. Tech. 14(3), 64-73(2009).

[8] Bhuvana, J.P. and Ramesh K., Water Quality Index for Assessment Of Water Quality In South Chennai Coastal
Agquifer, Tamil Nadu, India. Int. J. ChemTech Res. 4(4): 1582-1588(2012).

[91 Manivaskam, N., Physico-Chemical Examination of water sewage and Industrial effluents. Pragati Prakashan
Meerut, India (1996).

[10] Moharir, A., Ramteke, D.S., Moghe, C.A., Wate S.R and Sarin, R., Surface and ground water quality assessment in
Bina Region. IJEP 22(9): 961-971(2002).

[11] Kushwaha, B. P., Kushwaha, S. K., Rai, O. P., Kushwaha Rama and Duvedi, R., Physic-Chemical study of kelo
river water in Raigarh Town, Chhattisgarh. National Journal of Life Sciences 03(supp): 569-572(2006).

Page | 10
Research Publish Journals




ISSN 2348-313X (Print)
International Journal of Life Sciences Research  ISSN 2348-3148 (online)
Vol. 2, Issue 4, pp: (1-11), Month: October - December 2014, Available at: www.researchpublish.com

[12] APHA, Standard method for examination of water and waste water.American Public Health Association,
Washington (2012).

[13] BIS, Indian Standard for Drinking Water Specification -10500. Bureau of Indian standards, New Delhi (2012).

[14] Minmec, Comprehensive EIA and EMP for Mandir Hasoud Integrated steel plant. Paryavaran complex, IGNOU
Road New Delhi (2010).

[15] Sullivan, R.J., Air pollution aspects of iron and its compounds. Contract prepared by Litton Systems, Bethesda,
MD, for the National Air Pollution Control Administration, U.S. Department of Health, Education and Welfare.
National Technical Information Service Publ. No. 188088(1969).

[16] Kushwaha Rama and Rai, O. P.,Study on Physicochemical Parameters of Ponds Water of Mandir Hasoud Region,
Raipur, Chhattisgarh, 1JEP (Accepted) (2013).

Page | 11
Research Publish Journals




