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Evaluation of brackish-seawater desalination project applying
infiltration gallary intake system in Kagawa prefecture
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Abstract

Kagawa prefecture has long been suffering from serious drought and water shortage
since before the century (B.C), owing to the mountainous of topography with steep slope
river beds. The recent climatic change will give an adverse effect on the sustainability of
water resource and stable water supply. On the other hand, safe water is an important
element of basic human need (BHN) to be supplied at least cost.

The crisis management of water resource in Kagawa prefecture takes into account of )
the low per capita renewable water resource potential and ) the level of willingness to
pay (WTP) at reasonable price for safe and sustainable water supply.

Desalination project, which depends on the infinite water source of seawater, can supply
safe drinking water without any influence from climate. The problem is high energy
(electricity) requirement and high cost for pre-treatment of the intake seawater.

This study has a focus on two stages brackish-seawater desalination method. Purpose of
this study is ) to propose the method of reducing the cost of desalination and ) to
evaluate the cost viability of the desalination project.

The two stage membrane separation system is applied in the estuary of Aya River in
Kagawa prefecture to combine the seawater RO desalination and brackish RO
desalination in accordance with the level of salinity such as less than 3,000ppm of salinity
with loose RO membrane or and more than 3,000ppm of salinity with RO membrane.
From this method, it is evaluated that 60% of energy (electricity) cost in the membrane
separation process could be reduced in minimum.

It is also possible to reduce the initial investment cost as well as operation and
maintenance cost in the pre-treatment process by installing the infiltration gallery intake
system in the sandy sediments at the estuary of Aya River.

The unit desalination cost is estimated to be  169/m3 in minimum, which accounts for
84% of the standard large scale seawater desalination using less energy (electricity) and
chemicals.

Proposing desalination system with install capacity at 35,000m3/day, which is one of the
best alternatives to mitigate the drought risk management, will be able to supply
minimum requirement of 3litter/day/person for 1,000,000 people of Kagawa prefecture in

the most serious drought condition.
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