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Development and Application of a Multi- Species Water Quality Model for Water

Distribution Systems with EPANET-MSX

SUN Fu, CHEN Jrning, ZENG Sryu

( Department of Environmental Science and Engineering, Tsinghua Universiy, Beijing 100084, China)

Abstract: A conceptual multt species water quality model for water distribution systems was developed on the basis of the toolkit of the
EPANEF MSX software. The model divided the pipe segment into four compartments including pipe wall, biofim, boundary layer and bulk
liquid. The involved processes were substrate utilization and microbial growth, decay and inactivation of microoiganisms, mass transfer of
soluble componerts through the boundary layer, adsorption and desorption of particular components between bulk liquid and biofilm, oxidation
and halogenation of organic matter by residual chlorine, and chlorine consumption by pipe wall. The fifteen sinulated variables included the
seven common variables both in the biofilm and in the bulk liquid, 1. e. soluble organic matter, patticular organic matter, ammonia nitrogen,
residual chlorine, heterotrophic bacteria, autotrophic bacteria and inert solids, as well as biofilm thickness on the pipe wall. The model was
validated against the data from a series of pilot experiments, and the simulation accuracy for residual chlorine and turbidity were 0. 1 mg L and
0. 3 NTU respectively. A case sudy showed that the model could reasonably reflect the dynamic variation of residual chlorne and tubidity in
the studied water distribution system, while Monte Carlo simulation, taking into accourt both the variability of finished water from the
waterwoiks and the uncertainties of model parameters, could be peformed to assess the violation risk of water quality in the water distribution
system.
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Fig. 1 Conceptualization of the multt species water quality model for water distribution systems
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Table 1 Variables and parameters of the model
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’ Fig. 2 Schematic of the studied water digribution system
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Fig. 3 Simulation resulis of the mulir species water quality model for water distribution systems
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Fig.4 Varition of water quality at several joints of the studied water dstribution system
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Fig. 5 Statistical charactenstics of water quality i the studied water digribution system
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