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Abstract

A stochastic programming model for river water quality management was developed. River water
quality, river flow,-quality and flowrate of the wastewater treatment plant inflow were treated as
random variables in the model. Withdrawal for water supply and submerged weir reaeration were
included in the model itself. A probabilistic model was formulated to compute the expectation and
variance of water quality using Streeter-Phelps equation. Chance constraints of the optimization
problem were converted to deterministic equivalents by chance constrained method. Objective func-
tion was total annual treatment cost of all wastewater treatment plants in the region. Construction
cost function and O& M cost function were derived in the form of nonlinear equations that are
functions of treatment efficiency and capacity of treatment plant. The optimization problem was
solved by nonlinear programming. This model was applied to the lower Han River. The results
show that the reliability to meet the DO-standards of the year 1996 is about 50% when the treatment
level of four wastewater treatment plants in Seoul is secondary treatment, and BOD load from
the tributary inflows is the same as present time. And when BOD load from Tanchon, Jungrangchon,
and Anyangchon is decreased to 50%, the reliability to meet the DO standards of the year 1996
is above 60%. This results indicated that for the sake of the water quality conservation of the
lower Han River, water quality of the tributaries must be improved, and at least secondary level
of treatment is required in the wastewater treatment plants.
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