ABSTRACT

Heavy metals contamination of soil is of major concern from an
ecological point of view. This research focuses on one of the main sources
of contamination, which is municipal waste landfill leachate. Physical and
chemical analysis of the soil from Sabak Bernam landfill (BH1) and other
two adjacent sites (BH2 and BH3) were carried out. Site BH2 is an ex-
landfill area whereas BH3 will be the next cell. Heavy metal
concentration of soil from these three sites at different depths (2m, 15m,
20m, 25m, 30m and 35m) was determined. Sub soil samples and samples
from the various depths from all three sites were analyzed for heavy
metals Ca, Zn, Fe, Ni, Pb, Cu and Cd by using ICP spectrophotometer.
Sub soil (from 20-25cm) contains high concentrations of Pb, Zn and Ca
which exceed the EQA (1974) limitations. Highest concentration was at
the landfill site (BH1) followed by the ex-landfill site (BH2). Soil
samples from upper area (2m-5m) contained comparatively more (30%-
40%) metal than the deeper area (10m-35m). Concentration of Ca, Pb and
Ni decreased from upper area to lower area whereas the concentration of
Zn and Fe increased with depth for all three sites. However, the
concentration Cd, Ni and Cu were found to be within a narrow range in all

three sites.



pH of the soil samples ranged between 6.8 to 7.9 and hence did not seem
to affect the absorption or retention of the heavy metals. Moisture
contents of the samples from 2m-35m depths were found to vary between
66%-141%. Among the heavy metals studied, only Ca showed a positive
correlation with the decreasing moisture content with depth at site BH3,
whereas Zn showed a negative correlation with moisture content. Soil
samples from all the three sites were also characterized for composition.
It was found that soil samples at different depths (Om-30m) of all three
sites contained 42-58% clay, 0-14% sand and 37-50% silt. Heavy metal
concentrations were found to be 30-40% higher in the upper area (Om-5m)
of the soil where clay particles were at 50%-58% of the total soil
composition. Since the variations in the soil composition among the three
sites were minimal, its impact on the metal retention rate is expected to be
low.

Leachate samples from Sabak Bernam landfill were analyzed for physical
and chemical characteristics including heavy metals (Zn, Fe, Ni, Pb, Cu,
Mg and Cd). The BOD and COD were 726 mg/L and 1250 mg/L,
respectively. It was observed that Fe, Zn and Mg concentrations as well as
the BOD and COD were higher than the limit stipulated in the EQA (1974)
for industrial effluents. The leachate also contains high quantities of Na,
K and ClI as is normally found in other Malaysian landfills. The presence

of most heavy metals could be attributed to the wastes from industrial and



agricultural activitics in this area. Heavy metals investigated (Ca, Zn, Fe,
Ni, Pb, Cu and Cd) were heterogeneously distributed in and around the
landfill. From the results, it appears that the heavy metals present in the
surrounding soil were distributed by physical, chemical or biological
process and there is potential danger of ground water and surface water
contamination, the later caused by metals found in the sub soil. The
intensity of soil contamination becomes severe when landfills do not have

geotextile membrane at the base, as is the case for Sabak Bernam landfill.
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