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A B S T R AC T

In this study, a quantitative analysis is performed to examine the effect of recirculation between 
intakes and outfalls to the operational performance of coastal desalination as well as thermal 
power plants. The results show that the effect to desalination plants is substantially more sig-
nifi cant than that of thermal power plants, with the increase in salinity of the ambient waters 
near the intake having a direct impact on the operating cost of the desalting process. Thus, it 
is important to minimise the magnitude of recirculation for the desalination plant. The poten-
tially higher initial capital cost required (such as placing the outfall further offshore) can be 
compensated by the corresponding savings in the operation cost in the long run.
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1. Introduction

The magnitude of recirculation of pollutant (i.e., 
heat, salinity, suspended solids, etc.) between the intake 
and outfall of a coastal facility is an important consid-
eration for the engineering design and environmental 
assessment. Signifi cant recirculation can lead to a large 
percentage of the discharge substance re-entering the 
intake. This could increase the processing cost of the 
operation, and can even disrupt the process at worst. 
Both are extremely undesirable from the operator’s view 
point.

Historically, the issue of recirculation has received 
substantial attention for the engineering design of 
coastal thermal power plants. Many arrangements were 
adopted to minimize the recirculation in tune with 

the geometry of the local shorelines. An example can 
be found in the design of the Diablo Canyon Nuclear 
Power Plant in California, USA, whereby the intake and 
outfall structures are separated using a natural headland 
protrusion [1]. In such cases, the magnitude of recircu-
lation can be expressed as a percentage of the exhaust 
heat reentering the intake, based on the temperature 
increase near the intake area attributable to the cooling 
discharge. For example, LaBelle and Bradley [2] exam-
ined the temperature tolerance during the power plant 
entrainment of copepods for the Chalk Point Steam 
Electric Station in Maryland, USA. In that study, they 
also reported another study [3] that the recirculation 
between the intake and outfall of the Chalk Point Steam 
Electric Station was around 10%.
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