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Estimation of Suspended Solids Concentration Caused by Stream Bed
Excavation Works through the Application of the Fickian Diffusion Model
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Abstract

Excavation works on stream beds have been done for various reasons including aggregate
collection, sediment dredging, bridge constructions, or laying pipes under the ground. These
activities may cause significant loadings of SS (suspended solids) resulting in water pollution
and other detrimental effects to the surrounding environment. This research investigates
application potential of a fickian diffusion model, derived from two dimensional
advection-diffusion equation through some simplifying assumptions, as a planning tool for the
estimation of SS loadings from excavation works and evaluation of pollution prevention
measures in case that sophisticated numerical simulation models are not applicable due to
various practical reasons. Through a case study of the Juncheon stream in the Donghae City
on the Kangwondo Province, this study demonstrates applicability of the fickian diffusion
model as a practical method for the preliminary estimation of SS loadings from excavation
works and evaluation of performance of fabrics made of synthetic fiber for the reduction of
downstream SS concentration with deficient field data.

Keywords: stream bed excavation, fickian diffusion model, suspended solids, water pollution,
sediment transport
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