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ABSTRACT

Seawater desalination is a solution to water shortage problems for expanding coastal cities.
However, seawater desalination leads to the discharge of brine into the coastal area. Brine of
60 psu in salinity might have an impact on the coastal ecosystem and environment. Accord-
ingly, careful attention must be paid to determine the location of the outfall, especially as
there are sea farms widely distributed along the Korean coast. In this study, the horizontal
spreading of brine from different outfall positions was simulated using a three-dimensional
circulation model to predict exactly the area affected by the brine. Model results showed that
the brine spread offshore along the bottom layer as a result of its dense properties. It was
found that the minimum distance of the outfall from the coast should be 0.5 km to avoid
impact of salinity increase on sea farms and the coast within 0.5 psu. An alternative is dilu-
tion of the discharge by mixing with freshwater. If the salinity of the discharge is less than
40 psu, there would be little change in salinity for neighboring sea farms in this study.
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1. Introduction

Along with the current sharp economic growth in
Korea, new land is required for living and industry in
macro cities. The supply of river and underground
water might be insufficient for the increasing popula-
tion. Thus, seawater desalination is a possible solution
to water shortage for an expanding coastal city. A
desalination plant with a production capacity of

45,460 tons per day is scheduled to be built to supply
water to a new city neighboring Busan, which is the
second largest metropolis in Korea (Fig. 1).

However, seawater desalination leads to the dis-
charge of high-concentration brine into the coastal
area, which may have a negative impact on ecosys-
tems and the environment. Accordingly, great care is
necessary in determining the position of the outfall
because there are sea farms widely distributed along
the Korean coast. Purnama and Al-Barwani [1]
simulated the behavior of brine to find suitable outfall
positions which minimize the impact on beaches.*Corresponding author.
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