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ABSTRACT

The aim of this work was speciation of heavy metals on the level of the geochemical background; 
in bottom sediments of the Bagmati River in Kathmandu valley. The distribution and accumulation 
of heavy metals in the sediments of the Bagmati River were investigated. Sediment samples from 
six locations were collected and characterized for metals content (cadmium, lead, copper and 
zinc). The determination of extractable heavy metals such as, Cd, Pb, Cu and Zn, in the sediment 
samples was carried out by atomic absorption spectrometry. The study has been conducted using 
five steps squential extraction procedure described by tessier. Apart from total concentration, the 
distribution of the above metals into five fractions: exchangeable, bound to carbonates, bound 
to Fe-Mn oxides, bound to organic matter, and residual, was studied by means of an analytical 
procedure involving sequential chemical extraction. The result obtained showed total metal 
concentration to be in the range of Cd 0.89-2.29 mg/kg; Pb 57.58-221mg/kg; Cu 52.2 -198.17 mg/kg  
and 78.23-362.90 mg/kg in all the areas studied. The fractionated toxic metals like Cd, and Pb 
were observed to be in the range of 15-36%, and 11- 29%, respectively, in mobile or bio-available 
fractions of sediments. This potentially mobile fraction could pose a serious threat, with respect to 
contamination of waterways and aquatic environment.
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1. INTRODUCTION 

River sediments, derived as a result of 
weathering, are a major carrier of heavy metals 
in the aquatic environment, the physico-
chemical processes involved in their association 
being precipitation, adsorption and chelation 
(Hoda and Khaled, 2009). Besides the natural 
processes, metals may enter into the aquatic 
system due to anthropogenic factors such as 
mining operations, disposal of industrial wastes 
and applications of pesticides for pest. The 

concentration in sediments depends not only on 
anthropogenic and lithogenic sources but also 
upon the grain size, organic matter contents, 
mineralogical composition and depositional 
environment of the sediments (Trefry and 
Parsley 1976). The sediments at the bottom 
of the water column play a major role in the 
pollution of the river systems (Forstner, 1985). 
Pollution of heavy metals is a worldwide 
problem because the metals are in destructive 
and most of them have toxic effects on living 
organisms when metals exceed a certain 
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