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SUMMARY

[. Title
Investigation of seawater intrusion in underground water of Gyeonggi Province

coastal area ”

Il. Objectives and Importance

Groundwater and seawater desalination face a serious problem in the
development of coastal areas due to water intrusion phenomenon that causes
aquifer depletion. As a result, surrounding ecosystem is being destroyed and
damaged. Also detection of salt water in wells was reported and believed to
spread further. This research started since 1992 where the first seawater intrusion
system was installed in Jeju lIsland. After then series of installations were
conducted in 192 locations. And by 2011, an annual business planning will be
conducted. However, after nearly 10 years have elapsed, investigation for
systematic management showed that there’s an insufficient support from the state
for the operation of the current business and effective management of network

facilities.

The research focuses in groundwater intrusion by monitoring the water quality of
both seawater and groundwater in coastal areas. Previous research showed
different possible causes of seawater intrusion in aquifer as well as the effect in
the ecosystem and in the organisms that live there. To prevent intrusion of
seawater, technological investigations and plans are needed, and also, domestic
and foreign policy should be made. This study aims to identify the different
contaminants present in underground water as well as the degree of seawater
intrusion. In addition, assessment of underground water quality is necessary to
understand the principles behind seawater intrusion. Through this, a reasonable
measure will be formulated and a system management will be established. This
research is intended to provide basic materials and knowledge on how to prevent

intrusion of seawater.

_iv_



[Il. Research scope

Reduction of contaminants in groundwater is the main objective of this study by
conducting a proper plan preparation and technical feasibility study analysis in
Pyeongtaek, Jebu and Poseung in Gyeonggi Province, particularly focusing in the
latter two regions. The research determined causes of seawater intrusion and its
routes by investigating domestic and international technology development status
for contaminated seawater and establishing administrative measures for the
prevention of intrusion. For the evaluation of the feasibility study in the said
regions, technical and economic analysis for removing contaminants in seawater

was made by conducting experiments through dialysis and ion exchange.

IV. Results

Earth’s water is approximately 13.8 billion km3, and 97.5% of this is occupied by
marine water. Furthermore, 4.48% is designated for freshwater ice that can be
added to the total volume of freshwater of 46.5 x 105 km° which includes rivers
and groundwater. Shortage in freshwater at various regions depends on the
location and change in climate in a specific area.

Moreover, intrusion of seawater is not just affected by climate, like global
warning, but also influenced by other natural factors such as the rising of sea level
and coastal areas that allow the intrusion of salt to the underground water system.
Due to the enormous cost and time—-consuming process for the construction of
water supply system for irrigation and other facilities, the development in preventing
seawater intrusion in groundwater is somehow difficult. Even though, a long—term
recovery is improved and the cost is minimized, the intrusion of salt that occurs
widely in nature is still impossible to completely recover. In California, USA, the
restoration for the damage and the project improvement in removing salt due to
intrusion costs 4 million won per 100m?®.  This huge amount is needed to improve
the system for preventing seawater penetration.

Planning for preventing seawater intrusion in 20 points at Kyonggi—-Do area was
investigated. In 2006, monitoring facilities are installed in 14 points including 6 at
Kanghwa-Do, 2 at Ansan, 4 at Hwasung and 2 at Pyongtaek. But the facility in
Kyongsang—Namdo Guejea Island was moved to Siheung. Therefore, 15 points for
monitoring facilities are currently processing. In 2007, a new regulation was

established at Gimpo and Ongjin. Also in 2007, data showed that the effect of



sweater intrusion in Jeabu 1 is weak having an average conductivity of 1,323
uS/cm. In addition, CI/HCOs mol ratio increased from 2006 to 2007 resulting to a
value of 42.5 and 43.7, respectively. This indicates that seawater intrusion is
getting more serious, the basis for pursuing a more stringent monitoring.

Seawater intrusion was also observed in Poseung 1. In 2007, it was recorded
that the conductivity ranges from 2,938 to 3,333 uS/cm. Also, the result of
CI/HCOs mol ratio, with the value of 23, revealed that a serious seawater intrusion
occurred in this area, therefore, stricter monitoring is needed.

It was observed that 5 km away from the coastline, seawater intrusion is still
detected. Revision in the current management plan is required to avoid further
problems that can emerge from the continuous contamination of groundwater due

to seawater penetration.

VI. Application plan

This research is about seawater intrusion to groundwater in coastal areas with the
specific objective to determine the systematic impact on the sustainable management of
groundwater resources management plan and to provide clean and safe water. However,
the current and long—term impact of groundwater contamination will also be investigated in
this research. This research focuses on the development and testing of the most efficient
means of technology for the alleviation of groundwater pollution caused by seawater

intrusion.
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