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ABSTRACT

Rapid urbanization and population growth are largely responsible for very high increasing rate of
solid waste in the urban areas, its proper management and recycling is major problems of Municipal
Corporation. The analytical analysis revealed that the leachate show high concentration of heavy metals viz.,
Pb, Zn, Fe, Mn and Cu. However, their high concentration in municipal solid waste leachate may cause
contaminants for environmental pollution. Therefore, present investigation deals with analyze the heavy

metals concentration in municipal solid waste leachate.
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INTRODUCTION

The population of India has increased fivefold over the last fifty years undergoing. Population
explosion in its urban areas mainly due to rural migration. Municipal solid waste comprises all the wastes
arising from human and animal activities. According to WHO (World Health Organization) solid waste can be
defined as useless, unwanted or discarded materials arising from domestic, trade, commercial, industrial, and
agricultural as well as from public services. Recently MSW management has become a serious environmental
problems and one of the major growing concerns for urban areas all over the world (Adamety et al., 2009;
Gautam et al,, 2010a; Chu et al,, 1994; Tatsi and Zouboulis, 2002; Zhang et al., 2008). In India approximately
70% of municipal solid waste is disposed on open dump site (Ludwig and Black, 1968; Apaydin and Gonully,
2007; De Rosa et al, 1996). This open dumping of MSW is generated leachate by excess rainwater
percolating through the waste layers in a landfill. It contains a large amount of contaminants such large
number of hazardous compounds, including aromatics, halogenated compounds, phenols, pesticides, heavy
metals, and ammonium, which can be assumed to be hazardous even in small amounts and their detrimental
effects are often caused by multiple and synergistic effects (Christensen et al, 2001; Oman and Rosqvist,
1999; Luy, et al, 1985; Flyhammar, 1995; 1997; Varank et al, 2011, Filip, et al., 1985; Feng, et al., 2007;
Fan, et al,, 2006; Le et al., 2012) which likely to pollutes surface and groundwater (Ellis, 1980). Variety of
metals like Cr, Cd, Cu, Mn, , Pb, Zn and Fe are (Abu Rukh et al,, 2001; Yanful et al.,, 1988) harmful pollutants
always associated with municipal solid waste leachate and contaminate the surrounding environment
(Zygard et al, 2007; Nagao et al,, 2002; Umar et al, 2010; Kjeldsen and Christophersen2001; Baun and
Christensen, 2004; Wang and Wang 2013). The characterization of heavy metals in landfills leachate has
given rise to a number of studies in recent years by several researchers (Abu-Rukah and Al-Kofahi2001;
Saarela, 2003). Although numerous studies in literature (Foose et al., 2002; Kalbe et al., 2002; Edil, 2003; Lo
et. al, 2004; Haijain et al., 2009; Chalermtanant et al., 2009; Lu et al, 2011) have been conducted to
investigate the heavy metals in landfill leachate. However, This research work studied the contributions of
selected municipal refuse dumps to heavy metals concentrations in leachate samples in Jabalpur city.
Therefore present study deals with to compare the measured values with established standards from CPCB
and WHO guidelines make conclusions and propose recommendations to guide towards ensuring a safer

environment through better management of refuse generated from city.

MATERIALS AND METHODS

Survey and Sample Collection:

The study was conducted in July- October 2011 in Jabalpur city located Center of the country. The
total land area of city is 22 km?2, which included 2 km? urban and 20 km? rural areas. It had a population of

above the 21 lack people comprising 3,379 households (Gautam et al, 2010). The study covered with
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different MSW dumping area. A systemic survey was conducted in rainy season of year 2011from different
MSW dumpsites. All leachate samples were collected from MSW dumping sites. A composite surface leachate

sample scooped from the landfill. Samples were stored at 4°C for until used for analysis.
Analysis of Heavy Metals:

All the collected samples were analyzed for heavy metals (Pb, Zn, Fe, Mn and Cu) were analyzed and
determined by Inductive Coupled Plasma-mass spectrometer (ICP-MS) as per standards method (APHA,
2005).

RESULT AND DISCUSSION

Many studies have shown that MSW leachate receive loads of contaminants that are usually greater
than in the surrounding sub-urban or rural areas due to the concentration of anthropogenic activities of
urban settlements (Charlesworth et al., 2003; Kormanicki, 2005; Othman and Ghandour, 2005; Lee et al,,
2006; Yang et al.,, 2006; Srivastava and Jain, 2007). The high level of Fe (46.7£0.2 to 73.6+0.3 mgL-1) in the
leachate sample indicates that Fe and steel scrap are also dumped in the landfill. The dark brown color of the
leachate is mainly attributed to the oxidation of ferrous to ferric form and the formation of ferric hydroxide
colloids and complexes with fulvic/humic substance (Chu, et. al, 1994). The presence of Zn (2.8+0.2 to
3.240.2 mgL-1) in the leachate shows that the landfill receives waste from batteries and fluorescent lamps.
The presence of Pb (9.1+£0.2 to 19.2£0.2 mgL-1) in the leachate samples indicates the disposal of Pb batteries,
chemicals for photograph processing, Pb-based paints and pipes at the landfill site (Moturi et al., 2004; Mor
et al,, 2005). Cu concentration range from 62.3+0.3 to 39.3+0.2 mgL-! were present in the leachate samples.
A variety of waste is dumped in different landfill site of the city, which likely indicate the origin of Zn, Pb, Cu,
Mn and Fe in leachate. Similar results also reported by other researchers the presence of excess
concentration of these heavy metals in leachate (Christensen et al., 2001; Baun and Christensen, 2004;
1998; Kjeldsen and Christophersen. 2001). Many authors contributed that the leachate characteristics
demonstrate high variation and which range of physical, chemical and biological parameters may vary (Umar
et al,, 2010). These heavy metals such as Pb, Cu, Cd, and Zn are generally found to be present to a large degree
as particulate or colloidal matter in leachate, and thus accumulate in leachate sediments (Zygard et al., 2007;
Cadee, 1985, Klinkhammer and Palmer, 1991; Ribera et al., 1996; Nagao et al., 2002). A study conducted by
several researchers and it was revealed that high levels of heavy metals particularly Pb, Cd,Cu and Cr in soil
near MSW dumping sites (Kimani, 2010; Awokunmi et al., 2010; Adelekan and Alawode, 2011). It was also
found that the people living and schooling near the dump sites indicated a high incidence of diseases that are
associated with high exposure levels to these metal pollutants (Begun et al., 2009; Amusan et al,, 2005).

These kinds of findings indicate that the several risk associated with municipal waste dump.
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CONCLUSION

The present investigation revealed that the leachate contain high concentration of heavy metals. In
addition, most of the heavy metals concentration in leachate is exceed the maximum permissible limit into
the natural environment of materials hazardous to the aquatic environment. Earlier works revealed that
various heavy metals found in high concentration in municipal solid waste leachate. These findings will be of

immense help to researchers and environmental regulators working in related research work.

393
IJSIT (www.ijsit.com), Volume 2, Issue 5, September-October 2013



10.

11.

12.

13.

14.

15.

A.K. Awasthi -et al,, IJSIT, 2013, 2(5),390-396

REFERENCES

Adamtey, N., Olufunke C., Ofosu-Budu G.K., Danso, S.K.A. and Forster, D., Production and storage of N-
enriched co-compost. Waste Management. 2009, 29: 2429-2436.

Chuy, L. M,, K. C. Cheung and M. H. Wong, Variations in the chemical properties of landfill leachate.
Environment Management, 1994, 18: 105-117.

Tatsi, A.A. and Zouboulis A.L. A field investigation of quantity and quality of leachate from a municipal
solid waste landfill in a mediterranean climate (Thessaloniki, Greece). Advances in Environmental
Research 2002, 6,207-219.

Zhang, H, He, P., Shao, Li-M; Xin-Jie, L. Leaching behavior of heavy metals from municipal solid waste
incineration bottom ash and its geochemical modeling. ]. Mater Cycles Waste Management 2008, 10, 7-13.
Gautam, S.P., Bundela, P.S., Pandey, A.K, Awasthi, M.K. and Sarsaiya, S. Municipal solid waste
management in central India. Journal of Applied Science Research 20103, 6(8), 1029-1033.

Christensen, T.H., P. Kjeldsen, P.L. Bjerg, D.L. Jensen, B.J. Christensen, A. Baum and H.G. Albrechtsen,
Biogeochemistry of landfill leachate plumes. Applied Geochemistry 2001, 16, 659-718.

Flyhammar, P. Estimation of heavy metal information in municipal solid waste. Science of
TotalEnviroment. 1997, 198 2, 123-133.

Oman C. and Rosqvist H., Transport fate of organic compounds with water through landfills. Water
Research 1999, 33, 2247- 2254.

Lu JCS, Eichenberger B, Stearns R]. Leachate from Municipal Landfills, Production and Management. Park
Ridge, New Jersey, USA7 Noyes Publishers; 1985. 453 pp.

Flyhammer P. Analysis of the cadmium flux in Sweden with special emphasis on landfill leachate. Journal
of Environment Quality 1995, 24, 612-619.

G. Varank, A. Demir, S. Top, E. Sekman, E. Akkaya, K. Yetilmezsoy, M.S. Bilgili, Migration behavior of
landfill leachate contaminants through alternative compositive liners. Science of the Total Environment,
2011, 409, 3183-3196.

H.J. Fan, H.Y. Shu, H.S. Yang, W.C. Chen, Characteristics of landfill leachates in central India Taiwan.
Science Total Environment, 2006, 361, 25-37.

S.L. Feng, XM. Wang, G.J. Wei, P.G. Peng, Y. Yang, Z.H. Chao, Leachates of municipal solid waste
incineration bottom ash from Macao: heavy metals concentration and genotoxicity. Chemosphere, 2007,
1133-1137.

Z. Filip, M.V. Cheshire, B.A. Goodman, D.B. McPhail, The occurrence of copper, iron, zinc and others
elements and the nature of some copper and iron complexes in humic substances from municipal refuse
disposed of in a landfill. Science Total Environment, 1985, 44, 1-16.

APHA, Standard Methods for the Examination of Water and Waste Water, 21th edition, American Public
Health Association, Washington DC, 2005.

394
IJSIT (www.ijsit.com), Volume 2, Issue 5, September-October 2013



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

A.K. Awasthi -et al,, IJSIT, 2013, 2(5),390-396

DeRosa, E., Rubel, D., Tudino, M., Viale, A,, and R.]. Lombardo, The leachate composition of an old waste
dump connected to groundwater: Influence of the reclamation works. Environment Monitoring.
Assessment 1996, 40 (3), 239-252.

Ellis, ., A Convenient parameter for tracing leachate from sanitary landfills. Water Res., 1980.14, 1283-
1287.

Abu- Rukah, Y. and O. Al- Kofahi, The assessment of the effect of landfill leachate on ground-water
quality—a case study. El-Akader landfill site—north Jordan, Arid Environment 2001, 49, 615-630.
Christensen, J. B., D. L. Jensen, C. Gron, Z. Filip and T. H. Christensen, Characterization of the dissolved
organic carbon in landfill leachate-polluted groundwater, Water Research, 1998, 32, 125-135.

Yanful, E. K, Quigley, R. M. and H. W. Nesbitt, Heavy metal migration at a landfill site, Sarnia, Ontario,
Canada - 2: metal partitioning and geotechnical implications. Applied Geochemistry 1988, 3, 623-629.
S.P. Gautam, P.S. Bundela, A.K. Pandey, Jamaluddin, M.K. Awasthi and SurendraSarsaiyaMunicipal Solid
Waste Management in Central India,Journal of Applied Sciences Research, 2010, 6(8), 1029-1033,
Charlesworth S, Everett M, McCarthy R, Ordonez A, de Miguel E, Comparative Study of Heavy Metal
Concentration and Distribution in Deposited Street Dusts in a Large and a Small Urban Area: Birmingham
and Coventry, West Midlands, United Kingdom. Environment International 2003, 29, 563-573.
Komarnicki GJK, Lead and Cadmium in Indoor Air and the Urban Environment. Environmental Pollution,
2005, 136:47-61.

Othman AF and Ghandour MA, Square-wave Stripping Voltammetry for Direct Determination of Eight
Heavy Metals in Soil and Indoor airborne Particulate Matter. Environment Research, 2005, 97, 229-235.
Lee CSL, Li XD, Shi WZ, Cheung SC, Thornton I, Metal Contamination in Urban, Sub-urban, and Country
Park Soils of Hong Kong: A Study Based on GIS and Multivariate Statistics. Science of the Total
Environment, 2006, 35, 645-661.

Yang Y, Campbell CD, Clark L, Cameron CM, Paterson E, Microbial Indicators of Heavy Metal
Contamination in Urban and Rural Soils. Chemosphere 2006, 63, 1942-1952.

Srivastava A. and Jain VK, A Study to Characterize the Suspended Particulate Matter in an Indoor
Environment in Delhi, India. Building and Environment, 2007, 42, 2046-2052.

Moturi, M. C. Z., Rawat, M., and V. Subramanian, Distribution and fractionation of heavy metals in solid
waste from selected sites in the industrial belt of Delhi, India. Environment Monitoring Assessment 2004,
95, 183-199.

D.L. Baun and T.H. Christensen, Specification of heavy metals in landfill leachate: a review ,” Waste
Management and Research, 2004, 22 (1), 3-23.

Abu-Rukah Y, Al-Kofahi O. The assessment of the effect of landfill leachate on groundwater quality—a
case study. El-Akader landfill site—north Jordan. Journal of Arid Environment 2001, 49, 615-630.
Saarela ]. Pilot investigations of surface parts of three closed landfills and factors affecting them.

Environment Monitoring Assessment 2003, 84, 183-192.

395
IJSIT (www.ijsit.com), Volume 2, Issue 5, September-October 2013



32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

A.K. Awasthi -et al,, IJSIT, 2013, 2(5),390-396

Foose G.J., Benson C.H. Edil T.B., Comparison of solute transport in three composite liners. ]
GeotechGeoenviron 2002, 128 (5), 391-403.

Kalbe U, Muller W, Berger W, Eckardt ]. Transport of organic contaminants within composite liner
systems. Applied Clay Sciences 2002, 21, 67-76.

Baun DL, Christensen TH. Speciation of heavy metals in landfill leachate: a review. Waste Management
Ressearch 2004, 22, 3-23.

Edil T,B., A review of aqueous-phase VOC transport inmodern landfill liners.Waste Manage 2003, 23(7),
561-71.

Lo ILM.C, Luk A.F.T, Yang X. Migration of heavy metals in saturated sand and bentonite/soil admixture.
Journal of EnvironmentEnggenring 2004, 130(8), 906-9.

Lu HJ, Luan MT, Zhang JL. Study on transport of Cr(IV) through the landfill liner composed of two layer
soils. Desalination 2011, 266(1-3), 87-92.

Haijian X, Yunmin C, Han K, Xiaowu T, Renpeng C. Analysis of diffusion-adsorption equivalency of landfill
liner systems for organic contaminants. ] Environ Sci 2009, 21, 552-60.

Chalermtanant T., Arrykul S., Charoenthaisong N., Potential use of lateritic and marine soils as landfill
liners to retain heavy metals. Waste Management 2009, 29, 117-27.

G.C. Cadee, Biological activity and sediments. (In: sediments and pollution in waterways. General
consideration. IAEA, Vienna, 1984, 111-126.

N.G. Kimani, Environmental pollution and impacts on Public Health : Implication of the Dandora
Municipal dumping site in Niarobi, Kenya. UrbanEnvironment Unit, United Nations Environment

Programme, (2010).

396
IJSIT (www.ijsit.com), Volume 2, Issue 5, September-October 2013



