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Abstract: The study was aimed at determining the levels of various heavy metals present in the soil and
leachate of the Addis Ababa solid waste dumpsite and its potential ecological and public health risk. Six soil
and six leachate samples were analyzed from December 15, 2009 to January 10, 2010. The results indicated that
amongst the minerals studied, the levels of Aluminum (Al) was the highest and it ranged between 24720 and
56825 ppm. The concentration of heavy metals viz. zinc (Zn), chromium (Cr), nickel (Ni), cobalt (Co) and lead
(Pb) in the soils samples of the dumpsite and nearby open land were found higher than the internationally
acceptable limit for the soil. The leachate leads to a surface water stream and it had 99.48%, 95.4%, 93.9%,
85.47%, 84.56%, 83.85%, 81.78%, 77.1%, 56.26%, 9.09% increment in the concentrations of Cr, cadmium (Cd),
Pb, potassium ( K), manganese (Mn), magnesium (Mg), Ni, Co, iron (Fe) and Zn respectively when compared
the control. No difference was observed in concentrations of trace elements between soil (of the dumpsite) and
the nearby grazing land. This study confirms that continuous application dumping of all categories of solid
waste on land resulted in accumulation of metals in receiving soils and release of concentrated leachate to the
environment which further enters the food chain in form of meat and milk. In the long term it is expected to
create a potential food hazard and hence it is recommended that a modern sanitary landfill be constructed
immediately with facilities to monitor the ground water contamination facilities, besides remedial measures be
undertaken immediately to clean up the existing area using appropriate remediation technologies. 
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INTRODUCTION The contaminations of soil, water and air with heavy

Industrialization and population increment results in potential impact on environmental quality and human
changes in the composition and quantity of waste health; these metals also pose a long-term risk to
generated. This is one of the main causes of groundwater and ecosystems in general (7). Reports
environmental pollution and degradation in many cities of further indicate that these metals are toxic or poisonous
the developing world, UNIDO [1]. Poor waste even at low concentrations and create definite health
management poses a several challenges to the well-being hazards when they enter the ecosystem, Slack et al,
of the city residents, particularly those living adjacent the Lenntech, Duruibe et al., Okoronkwo et al., [8-11]. 
dumpsites due to the potential of the waste to pollute Various studies have documented the impact of the
water, food sources, land, air and vegetation, Njoroge [2]. constituents of solid waste from dump sites. High levels
Dumping of solid wastes without proper separation of heavy metals in particular Pb, Hg, Cd, Cu and Cr were
increases the concentration of heavy metal such as reported to be emanating from Donora dumpsite, Nairobi
Arsenic (As), Cadmium (Cd), Chromium (Cr), Copper (Cu), in Kenya [2]. Elevated amounts of total organic matter,
Lead (Pb), Mercury  (Hg)  and  Zinc  (Zn).  These  heavy total nitrogen, humus, toxic elements such as Cd, Cu, Pb
metals when  present  in  solid waste have been known to and Zn and other numerous compounds of biogenic
produce  the  major environmental impacts, Xiaoli et al., origin and xenobiotic compounds were found in a landfill
He et al., O¨ stman et al., Cecilia et al., Ebong et al. [3-7]. at Zagreb, Croatia, Marijan et al. [12]. A study by Esakku

metals even at low concentrations are known to have
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[13] on heavy metals in a Municipal solid waste dumpsite low birth weight, birth defects and certain types of
in India revealed that the concentrations of Hg, Cr and Pb
exceed the limits set by the standards set up by the
Government of India. Another study by Mehreteab Tesfai
and Silke [14] at Asmara landfill, in Eritrea revealed that
except for Hg, all the analyzed heavy metals in the landfill
site showed values above the permissible limits [14]. In
particular, the average concentrations of Cu and Pb in the
landfill site at Asmara were nine-fold and four-fold greater
than the allowable limits, respectively. Another study in
Nigeria indicated that heavy metals (Pb, Cu, Fe and Zn)
increased by between 214% and 2040% in the soils of the
dump site vis-a-vis soils from non-dump site, Anikwe [15].
A study to assess the distribution of heavy metals profile
in groundwater system at solid waste disposal site in
Malaysia revealed that the heavy metals like Pb, Mn, Zn,
Fe and Cd were found in significantly high levels, which
exceeded the maximum permissible concentration as
specified by the World Health Organization, WHO
Standards for Drinking Water, Kamarudin et al. [16].
These may lead to increased uptake of metals by some
test crops although their transfer ratios differ from crop to
crop.

Physical, chemical and biological processes which
take place in solid waste dumpsites also results in waste
decomposition and production of leachate. O¨man and
Junestedt [6] opined that landfill leachate contains a large
number of compounds. They have identified 140 organic,
metal-organic and inorganic compounds, which result in
infiltration into the surrounding environment with
subsequent contamination of the land and water. Some of
the constituents can be expected to create a threat to
health and nature if released into the natural environment,
Kumar, El-Fadel et al, Aluko et al. [17-19]. Soils irrigated
by leachates accumulate heavy metals such as Cr, Zn, Pb,
Cd, Ni, etc in surface soil, Cambra et al, Dudka [20, 21]. A
study by Ikem et al. [22] in Nigeria indicated that the
leachate collected from two dumpsites had appreciably
high levels of dissolved solids, chloride, ammonia,
Chemical Oxygen Demand (COD), Pb, Fe, Cu and Mn and
ground water samples were polluted with Al, Pb, Cd, Fe,
Cr, Ni. Plants grown on leachate contaminated land
showed reduction in growth as the level of landfill
leachate strength increased, Roongtanakiat et al. [23].
Elements such as Cd and Cr are carcinogenic; other metals
such as Pb, Hg and Tl, possess a wide spectrum of
toxicity that includes neurotoxic, hepatotoxic, nephrotoxic,
teratogenic or mutagenic effects, Schuhmacher et al. [24].
An increased prevalence of self-reported health
symptoms  such  as  fatigue,  sleepiness and   headaches;

cancers among residents near waste sites have been
reported, Vrijheid [25]. A medical evaluation of the
children and adolescents living and schooling near a
dumpsite in Kenya indicated a high incidence of diseases
that are associated with high exposure levels to these
metal pollutants and about 50% of the children examined
had blood levels of Pb in blood which either equaled or
exceeded internationally accepted toxic levels, while 30%
had size and staining abnormalities of their red blood
cells, confirming high exposure to heavy metal poisoning
[2].

There is lack of comprehensive study which
determines the pollution level created due to the dumpsite
at any particular location in most of the developing
countries including Ethiopia. Therefore, this study is
aimed at assessment of the pollution level of the dumpsite
due to the application of solid waste, through the
determination of selected physicochemical parameters in
the soil and wastewater of the dumpsite and its
surrounding areas located at Addis Ababa with potential
ecological and public health risk. It will further provide
basis for further actions to be taken regarding the current
existing environmental problem.

MATERIALS AND METHODS

Description of the Study Area and Sampling Locations:
This  study  was  conducted  in  Addis  Ababa  City
(Figure 2) solid waste disposal site from December 15,
2009 to January 10, 2010. The city is the capital of Ethiopia
which covers an area of 540 square kilometers and
situated between 9  North and 38  East in a plateau
ranging from 2200-2800 meters of altitude above sea level.
The average annual relative humidity of the area is 60.7%
with an average monthly rainfall of 1089 mm [6]. In 2008
the population of the city was 3,384,569 with a population
density of 5,165.1/km  [7]. The daily per capita solid waste2

contribution was assessed to be 0.4 kg, where 76%
originated from households, 18% from institutions,
commercial, factories, hotels and the remaining 6% from
street sweeping, with a composition of 60% organic, 15 %
recyclables and 25% others, Anonymous [26]. The current
dumpsite spans an area of 25 hectares, located 13 km
South West from the city center, currently surrounded by
residential houses and institutions and it is the only
dumpsite serving since 1964 (Figures 1 and 3). The
present method of disposal is crude open dumping.
Nearly 500 waste collectors can be seen at any time in the
location. The height of the landfill from the bottom of the
cell  has  been  today  expected  to be  11   meters  above
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Fig. 1: Arial view of the Addis Ababa Waste Disposal Site. Anonymous [26]

Fig. 2: Location map of the city of Addis Ababa and the landfill (source: W/amanueal, [54]).

ground level, Zewde (42). There has been no documented (S5 and S6) were collected in a grazing land adjacent to
information regarding the site’s feasibility, geological and the dumpsite on the eastern direction at a distance of 50
hydrological conditions, lifespan and possible impacts on meters off the waste pile to assess the degree of
the local environment. The leachate generated in the dispersion of elements from the dumpsite and its impact
dump pile escapes from the site and joining the stream on the nearby lands.
that pass through residential areas and farmlands. The wastewater samples W  and W  were collected
Leachate ponds have also been created throughout the in leachate ponds created in the dump site (Figure 3).
site, Mahiteme [27]. Since the background of the sampling sites was similar,

The sampling locations for soil and leachate have the two wastewater samples were renamed as W1. Sample
been indicated on figure 3, where S stands for soil and W W2 was taken at the upper side of the stream, just before
stands for wastewater (leachate). A total of six soil it becomes feed by the leachate generated from the land
samples were collected for the present study. Four of the fill; it was selected as reference site to be used as
samples (S1-S4) were taken throughout the dump site to benchmark to compare changes in other sites. The
examine the degree of pollution by selected elements on remaining 3 samples (W3-W5) were collected in a stream
the soil of the dump site. The remaining two soil sample which  intercepts the leachate generated in the heap of the

1A 1B
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Fig. 3: Sampling locations for wastewater and soil samples at the Addis Ababa City Solid waste dumpsite, 2009. (The
blue arrows indicate the direction of leachate flow to join the adjacent stream).

solid waste accumulated since its inception. Sample W3 clods were broken up to speed up drying. The crushed
was collected in the middle downstream of W2 but before soil was sieved through a 2 mm sieve. The fraction <2 mm
W4 and W4 in the middle downstream of W3 and finally, (air-dried earth) was homogenized; he sample was then
W5 was collected at the end site where the stream leaves subjected to analysis. The pH and electrical conductivity
the disposal site to flow down the landfill (Figure 3). were measured based according to the methodology
Therefore, the sites from W3 to W5 were used to study suggested by Van Reeuwijk [28]. For soil exchangeable
downstream pollution profile of the stream due to the bases, ammonium acetate method was employed as
leachate. The assumption was that, as one goes suggested by Van Reeuwijk [28]; the concentration of Na,
downstream from site 2 (W2) to site 5(W5) the K, Ca and Mg were subsequently analyzed by atomic
concentration of parameters has been expected to absorption spectroscopy model novAA400 Analytikjena.
increase as the quantity of the leachate that inters to the Available micronutrients (Fe, Mn, Zn) in soils were
stream increase. extracted with 0.005 (M) DTPA solution (Diethylene

Sampling and Analysis: A stainless steel knife was used were analysed for Fe  Mn  and Zn  by atomic
to dig the top 15 cm layer of the surface for soil sampling. absorption spectroscopy model novAA400 Analytikjena,
It was washed with distilled water and before the next APHA [30]. Total concentrations of metals (Cr, Cd, Ni, Pb,
sample was collected. The collected samples were then Co, Al) were determined by aquaregia (AR) extraction
stored in polythene plastic containers. Pretreated plastic according to a modification of ISO standard 11466.2,
bottles were used for the collection of leachate samples. Niskavaara [31]. Heavy metal, Chromium (Cr), Copper
The wastewater samples were then immediately preserved (Cu), Zinc (Zn), Lead (Pb), Nickel (Ni), Iron (Fe) and
by acidifying with concentrated nitric acid (HNO ) to pH Cadmium (Cd) in the leachate samples were determined3

< 2. The sample was then stored in refrigerator at 4°c to using  atomic  absorption  spectroscopy  model
prevent change in value due to evaporation. The collected novAA400 Analytikjena according to the Standard
samples were submitted immediately for analysis to the methods  for  the Examination of water and wastewater
Addis Ababa City Administration Environmental [30]. The data was analyzed statistically using SPSS V12.0
Protection Agency laboratory, Addis Ababa, Ethiopia. for Windows, the means were compared using Duncan’s
The soil samples were air dried on a plastic tray. Large multiple range test.

Triamine Pentacetic Acid), Lindsay et al. [29]. The extracts
2+, 2+ 2+
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RESULTS AND DISCUSSION The  maximum  concentration  of  Cr  both  in the

The delineated results of the soil in the dump site, (513  ppm)  respectively,  these values were higher than
grazing land and the leachate (wastewater) have been the   maximum   concentration   of   total   Cr  measured
given in Tables 1 to 3 respectively. The soil samples (269  ppm)  in  the  northern,   industry-free   zone of
represents major metallic burden, Nyanagababo [32]. The Addis  Ababa  in the B2-horizon of soil profile,
observed pH values of the study area were slightly basic, Alemayehu [37]. The results of the study indicates that all
8.17±0.95 in the dumps site and 7.37±0.37 in the grazing the metals are present in higher concentrations as
land, but lower than the finding of a similar study in compared  to  the  normal  concentration  of  metals in
Cameroon, 8.55-9. 40, Adjia et al. [34]. This might be as a soils as given by Alloway [38]. The overall concentration
resultant  of the sorption of metals in the soil, Lee [33]. of Pb in the study location as observed in the study has
The  Effective Cation Exchange Capacity (ECEC) was been found to be much higher than the average
64.34 c mol kg . This value falls in the range of the values concentrations of lead in roadside soils of Addis Ababa1

for organic soils (50-100 cmol/kg), indicating average and Nazareth as reported by Prabu [39]. The results
metal retention capabilities, Reeuwijk [35]. The disposal of indicated high levels of pollution and the immobilization
60% organic composition of the waste generated in the may also be attributed to alkaline pH as obtained in the
study area might be linked with this outcome [26]. present study.

The concentration of Cd and Pb obtained at both in The mean concentration of Cr (243 ppm) was found
the dump site and nearby grazing land were found to be to be in an elevated concentration than the typical
higher than the values obtained by Itanna [36] at two concentration  of  MSW  compost  in  United  States,
vegetable farms (Kolfe and Kera) at Addis Ababa, Epstein   et    al.   [40];   and   the   maximum   values   of
Ethiopia. The concentration of Cr both in the landfill and Cd (5.9 ppm) and Pb (852 ppm) were also found elevated.
the grazing land was higher than those at Kera, the results This may be attributed to the fact that the dumping
as obtained are higher than those reported by Itanna [36], wastes containing these elements with MSW. The results
but slightly less than the Kolfe value. The values of Zn from similar studies at Eritrea, [11] further indicate that the
and Ni were slightly less than the findings of Itanna [36]. concentrations of all the elements except Cr were elevated.

dumpsites  and  the  grazing  land  was  (561  ppm)  and

Table 1: Concentration of analyzed parameters of the soils samples in the dump site

Exchangeable bases Cmol (+)/kg soil Available micro nutrients (mg/kg soil) Total Elements in ppm
Sampling ----------------------------------------- ----------------------------------------- ------------------------------------------------------------------------------- Cond
location K Mg Ca Fe Mn Zn Cr Cd Ni Pb Co Al pH (ms/cm)

s1 7 6 31 23.6 109 15.9 157 1.2 33 53 30 32850 7.39 1.6
s2 28 7 18 84.6 83.8 95.9 561 5.9 46 182 25 25275 9.51 7
s3 11 7 20 99.8 43.8 131.8 185 1.98 39 852 30 24720 7.64 2.9
s4 3 13 61 7.34 2.34 1.94 70 0.56 46 17 34 56825 8.13 0.2
Mean± SD 12.3±11 8.25±3.2 32.5±19.84 53.84±45.22 59.74±46.74 61.39±62.59 243.25±217.42 2.41±2.4 41±6.27 276±390.5 29.75±3.69 34918±15069 8.17±0.946 2.9±2.9
Range 3-28 6-13 18-61 7.34-99.8 2.34-109 1.94-131.8 70-561 0.56-5.9 33-46 17-852 25-34 24720-56825 7.39-9.51 0.2-7

Table 2: Concentration of analyzed parameters of the soils samples in grazing lands

Exchangeable bases Cmol (+)/kg soil Available micronutrients (mg/kg soil) Total Elements in ppm
Sampling ----------------------------------------- ---------------------------------------- ------------------------------------------------------------------------ Conductivity
location K Mg Ca Fe Mn Zn Cr Cd Ni Pb Co Al pH (ms/cm)

S5 10 20 97 46.4 16.32 34 46 0.5 27 67 23 37350 7.61 0.6
S6 14 5 28 13.36 19.38 115 513 6.82 41 371 29 43725 7.09 7.1
Range 10-14 5-20 28-97 13.36-46.4 16.32-19.38 34-115 46-513 0.5-6.82 27-41 67-371 23-29 37350-43725 7.09-7.61 0.6-7.1

Table 3: The analysis result of wastewater (leachate) samples in the dump site

Parameters analyzed
Samp l ing --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
sites Al, (mg/l) Cd, (ìg/l) Ca, (mg/l) Co, (mg/l) Cr, (ìg/l) Fe, (mg/l) Pb, (ìg/l) Mg, (mg/l) Mn, (mg/l) Ni, (ìg/l) K, (mg/l) Zn, (mg/l)

W1 6.54 21.72 99.22 0.13 860.91 3.60 171.4 136.68 24.51 143.74 1874 0.15
W2 20.13 2.66 127.84 0.08 7.93 1.99 27.72 20.84 9.78 83.72 439.84 0.20
W3 1.14 10.21 136.88 0.16 219.28 5.76 45.32 63.22 43.83 125.84 1796 0.23
W4 3.83 46.24 128.48 0.29 624.4 4.50 420 109.12 61.34 300.96 2497.6 0.52
W5 6.14 57.84 112.32 0.35 1543.2 4.55 455.2 129.04 63.35 459.6 3028 0.22
Range 1.14-20.13 2.66-57.84 99.22-136.88 0.08-0.35 7.93-1543 1.99-5.76 27.72-455.2 20.84-136.7 9.78-63.35 83.72-459.6 439.84-3028 0.15-0.51
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Fig. 4: Comparing the median elemental values of the dump site and the grazing land, 2009, Addis Ababa, Ethiopia

Fig. 5: Comparison of analyzed elements concentration among the waste water sampling sites. 

Though the concentration of specific elements in a elements by various environmental and anthropological
waste dump sites depends on the waste composition factors and also through wind. Similar studies in Egypt,
applied, the present finding reveals that the values of Pb, Mohamed [43] and Kenya [2] indicated that land surfaces
Cr and Cd was higher than those reported by, Schenato et surrounding dumpsites have been contaminated with high
al. from Brazil [40]. It has been reported by Anikwe [15] levels of metals. The problem could be exacerbated due to
that application of solid waste on land increases porosity the absence of a buffer zone of greater than 500 m
and hydraulic conductivity. Therefore, concentration of between the tipping points and residential and farm lands;
heavy metals with depth in the dumps site is expected to dwellers adjacent to the dumpsite will be exposed to
be higher than the surface values which potentially pollutant metals.
results in ground water pollution as a result of percolation It has been observed that the dumpsite was used by
of leachate down in to the ground water table [5] A study the surrounding dwellers as a site for cultivation of
by Tesfaye Zewde [42] in the same study area confirmed habesh-gomen (Beta vulgaris var. cicla ) and Eragrostis
this as a privately owned well water (300 away from the tef (Teff). It has also been observed that cattle were
dump site) were found to be contaminated with trace grazing on the disposal sites. This anthropogenic
metals Pb, Cr, Ni and Cd. interference might harm the community as metals are

Thought the concentration of Cr, Pb and Ca in the potentially toxic to crops, animals and humans when
grazing land were higher than the values obtained in the contaminated soils are used for crop production, Xian
dumpsite (Figure 4), the Mann-Whiney Statistical Test [44]. Trace elements accumulation in soil of the dump site
revealed that there is no significant difference between may lead to increased uptake by plants although their
the two sites. These might be due to the dispersion of transfer ratios differ from crop to crop, Amusan et al. [45].
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Table 4: Comparison between the dumpsite, incoming stream and the leachate outlet at the dumpsite of the concentration of parameters 

Comparison of waste water sampling Locations
-------------------------------------------------------------------------------------------------------------------------------------------------------

Parameters W1 (dumpsite) W2 (incoming stream) W5 (outlet)

Al, (mg/l) 6.54 20.13 6.14a b a

Cd, (ìg/l) 21.72 2.66 57.84a a b

Ca, (mg/l) 99.22 127.84 112.32
Co, (mg/l) 0.13 0.08 0.35a a b

Cr, (ìg/l) 860.91 7.93 1543.2
Fe, (mg/l) 3.60 1.99 4.551
Pb, (ìg/l) 171.37 27.72 455.2ab a b

Mg, (mg/l) 136.68 20.84 129.04a ab b

Mn, (mg/l) 24.51 9.78 63.35ab a b

Ni, (ìg/l) 143.74 83.72 459.6a b c

K, (mg/l) 1874.04 439.84 3028a b c

Zn, (mg/l) 0.15 0.20 0.22

Note: Different values of superscripts across rows indicate differences between the parameters studied, P<0.01

Comparison of site W2 (control) with sampling site reaffirmed this as Lead in the leachate taken at the
W5 (outlet of the stream from the dumpsite) (Figure 4) dumpsite and in a well water was 90% and 76%
revealed that there existed a 99.48%, 95.4%, 93.9%, respectively, greater than the WHO international
85.47%, 84.56%, 83.85%, 81.78%, 77.1%, 56.26%, 9.09% standard.
increment in the concentration of Cr, Cd, Pb, K, Mn, Mg, Tough there might be a factor of time, the overall
Ni, Co, Fe and Zn respectively. These indicate that there concentration of Cd, Co, Cr, Ni, Pb and Zn in the leachate
has been a huge contribution of  contaminant  chemicals were higher than the average concentrations of samples
from the leachate of the waste heap. Having older  age,  11 obtained in rivers of Addis Ababa [37]. The findings from
meter height of the waste hip, open surface area  of 25 the present study indicate that the concentration of Al
hectare, with industrial and health care  wastes  disposed was much higher than those given by WHO [47] and
combined with municipal waste,  receiving  an  average USEPA secondary contamination level [48]. The
annual rain fall of 1089 mm, the quantity and  quality  of occurrence of an excessive level of Al can be toxic for
leachate produced in the dumpsite would be expected to plants, animal life and human, GALLE [49]. The leachate
be large. The average  concentration  of  heavy  metals is used to irrigate urban farms downstream, which could
(Mn, Cr, Ni, Pb and Zn) found in the waste water of the cause a reduction in soil productivity, crop contamination
dump site was found to be much higher than the and possible movement of toxic pollutants up the food
concentration in streams, springs and boreholes of Addis chain as animals and humans consume crops grown in
Ababa, Alemayehu [46]. This indicates that there has areas irrigated with contaminated water, O’Leary [50]. A
been significant pollutant contribution of the dump site. supportive study showed the concentration of Cr, As, Fe
The leachate generated from the dumpsite finally joins and Pb have surpassed maximum permitted
streams that are used to irrigate vegetables and fruits concentrations in Lettuce and Swiss chard in vegetable
downstream to contribute pollutants. farms of Addis Ababa that might result in accumulation of

The concentration for most of the elements were metals at concentrations that are toxic to human health,
lower for the control sampling site (W2); in the contrary Itanna [51]. 
highest values were found in the last(downstream The growing concerns of health and environmental
sampling site, W5) due to the contribution of elemental risks in the landfill area are now becoming more serious as
pollutants from the leachate generated from the waste pill. different incompatible land uses are surrounding the site.
The results of the Duncan’s multiple range tests to In countries like Ethiopia, where there is a general lack of
compare the means are presented in Table 4. The results awareness of the risk associated with long serving open
indicated that all metals except for Cr and Fe indicated that solid waste dumpsites. There have been very little studies
there exited significance difference among mean of this nature in Ethiopia. The present waste disposal site,
concentrations of leachates of the dumps site, the therefore, is not acceptable to use for disposal purposes
incoming  stream   wastewater  and  the  outlet  (W5) and necessary remedial measures have to be undertaken
(Table 4.4). The study by Tesfaye Zewde [42] also at the earliest. 
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CONCLUSION AND RECOMMENDATION 3. Xiaoli, C., T.  Shimaoka,  C.  Xianyan,  G.  Qiang  and

Among the analyzed elements, Al had the highest
concentration which ranged between 24720 to 56825 ppm
in the study area. The concentration of heavy metals Zn,
Cr, Ni, Co and Pb in soils have been found to be higher
than their normal concentration in soils. The leachate is
adding increased concentrations of heavy metals Cr, Cd,
Pb, K, Mn, Mg, Ni, Co, Fe and Zn, to the adjacent surface
water stream. Therefore, it can be deduced that
continuous application of all categories of solid waste on
land resulted degraded quality of the soil and the stream
water, accumulation of metals in receiving soils and
release of concentrated leachate to the environment which
further become potential source of entry into the food
chain.

Currently there is no any pollution control method
being practiced at the specific disposal site. Therefore, the
authors strongly recommend the present dumpsite to be
left and treated accordingly to minimize the impact of
persistent heavy metals in the area to be used for further
economical use of the land. The soils in the area require
various remediation technologies like bioremediation and
phytoremediation by growing certain plants in the area to
minimize the rate of contamination and extent of future
pollution problems. New modern sanitary landfill need to
be developed to replace the present nearly indiscriminate
disposal method. In addition, ground water monitoring
shallow wells around the dumpsite need to be provided to
know more about the quality changes of leachate due to
the waste age.
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