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A new distributed runoff model of water quality and storm water
in combined sewer pipe systems

WSTBE *, KN, AT
Masahiro WATANABE*, Koichi NAGAYOSHI * *, Masato OKADA **

ABSTRACT; Combined sewer overflows (CSOs) have made water quality of receiving water bodies, including
rivers and lakes, worse year by year. A new distributed runoff simulation model of storm water and pollutants in
urban sewer pipe systems, which can be used to investigate appropriate counter measures for the CSOs and evaluate
the effects of the measures, is proposed. In this model, PWRI Model, which is a lumped model and was proposed by
the Public Works Research Institute, Ministry of Construction, Japan, is improved to a distributed model and used to
simulate pollutant runoff. SLOT Model , which can treat both open-channel and pressurized flows, is employed to
simulate stormwater runoff with surcharge.

The distributed model was applied to a combined sewer pipe system with a pumping station and the applicability
of the model was investigated on the basis of the comparison of simulated pollutographs and observed ones. As a
result, it was pointed out that the model is very useful and practical one and can reproduce well runoff characteristics
of stormwater and pollutants in combined sewer pipe systems with pumping stations.
KEYWORDS; SLOT Model, PWRI Model, distributed runoff model, water quality, combined sewer pipe
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Table 2 Evaluated values of runoff parameters of pollutants in surfaces

BOD coD ss
PWB,O CWB PWC,O CWC PWS,0 CWS
(kg/ha) (1/mm) (kg/ha) (U/mm) (kg/ha) (1/mm)
— - 2.00 030 100 0.10

Table 3 Evaluated values of runoff parameters of pollutants in sewer pipes (lumped model)

BOD COD SS
P DB,0 CDB P DCo CDC PDS,O CDS
(kg/ha) (1/gvm’) (kg/ha) (l/gr/m®) (kg/ha) (s/m®)
108 481%10%° 632 821x 107 13.8 1.13x107

Table 4 Evaluated values of runoff parameters of pollutants in sewer pipes (distributed model)

BOD CcoD SS
PDB.O CDB PDC.() CDC PDS,O CDS
(kg/ha) (grim?) (kg/ha) (Vgr/m?®) (kg/ha) (s/m®)
50107 1.0X10% 1.0x10?
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