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Summary

One of the greatest environmental threats to
the entire world is water shortage, water quality
degradation, and ecological disturbance. Last
year, Republic of Korea proclaimed a national
vision, ‘Low Carbon Green Growth’, and the

‘Four Major River Restoration project’ has been
initiated as an important implementation tool of
the green new deal. The ‘Four Major River
Restoration Project’is prepared to achieve the
following five core tasks: 1) securing water
supply, 2) flood control, 3) water quality
improvement and ecosystem restoration, 4)
development of spaces for cultural and leisure
activities, and 5) regional development around
four major rivers. Specifically, river water quality
in 83~86% of four rivers will be enhanced to
‘Grade Il (BOD = 3 mg/L)’ by 2012.

The 34-polluted watersheds are selected, and
investments will be made to 5 core areas
among the selected riparian areas. In addition,
the Four Major River Restoration Project is
expected to stimulate local economy.

Ministry of Environment - Korea Environment Institute, Republic of Korea



I. Background

The World is now facing serious
environmental and economic issues. The
financial crisis has led to global economic
stagnation and unemployment caused by the
recession which may cause serious social and
economic problems. On the other hand, rapid
climate change, which is already in progress,
represents one of the greatest environmental
threats, including water shortage, water
quality degradation, and ecological
disturbance, to the entire world. In order to
overcome these challenges, a new and

Figurel. The Four Mgjor Riversin KOREA.

comprehensive policy and implementation
plan should be implemented. In the last year,
the Republic of Korea proclaimed a national
vision, ‘Low Carbon Green Growth’. The
vision pursues economic and social
developments in consideration of environmental
value. Under the vision, a ‘Green New Deal
(GND)’ strategy was devised with 5-year
action plan. GND pursues sustainable
economic growth by developing low-carbon
and eco-friendly industries. To be more
specific, the GND project includes job
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creation policies as well as green
development strategies involving low-carbon,
eco-friendliness, and saving resources, etc.

As an important part of the GND project,
the ‘Four Major River Restoration project” has
been initiated. The four major rivers (Han,
Nakdong, Geum and Youngsan Rivers) have
been an important driving force of both
agriculture and industries in Korea. Repeated
damages caused by floods and droughts may
likely occur more frequently because of
climate change. About 15.7 million people,
33.2% of Korean population, live in the
neighborhood of the four major rivers. Five
metropolitan cities (Seoul, Busan, Daegu,
Gwangju, and Daejon) as well as 24 small-to-
medium size cities are located near the four
major rivers. If a severe flood occurs at the
four major river basins by the extreme rainfall
event, such as Typhoon Morakot in Taiwan,
the human injuries and the property damages

will be beyond conception.

As such, fundamental measures to address
these issues are necessary. Although the
impact of flood damage is increasing,
previous investments for prevention
measures are very likely insufficient. It is
expected that Korea will be short of 800
million m* of water by 2011. On the other
hand, the river water quality is worsening
during dry period of the year in spite of the
investment on the environmental infrastructures.
The ‘Four Major River Restoration project’
has been planned to mitigate the impacts of
climate change on rivers as well as to
improve the river environment. The master
plan of the project was completed on July,
2009 through series of public hearings and
expert group meetings.

In this article, the five core plans presented
at the master plan will be first highlighted and
then water quality enhancement plans will be
mainly introduced in details.

I. Outline of the Project

The ‘Four Major River Restoration Project’ is
prepared to achieve of following five core
tasks: 1) securing water supply, 2) flood
control, 3) water quality improvement and

ecosystem restoration, 4) development of
spaces for cultural and leisure activities, and
5) regional development around four major
rivers (Figure 2).

KEPB Issue 3, Volume VII, 2009 3



——— Figure2. Five Core Tasks of the Four Major River Restoration Project. ———

1. Securing water supply

In Korea, it is anticipated that 800 million
m* of water will be deficient by 2011 and 1.0
billion m* will be insufficient by 2016. To
secure 1.3 billion m* of additional water
supply, diversion weirs, dams and reservoirs
for irrigation will be constructed for drinking
water, in-stream flow, irrigation and so forth.

Sixteen dammed pools will be built in four
rivers and provide 800 million m® of water.
Multipurpose small-to-medium-sized dams
will be constructed, too. On the Nakdong
River, Songriwon Dam and Bohyoun Dam will
be built, and Andong Dam and Imha Dam
will be connected to store additional 250
million m* of water. In total, 96 reservoirs for
irrigation will be extended, and they will sustain

250 million m® of water.

2. Flood control

Climate change may very likely cause
intense precipitation at local and/or regional
level in the future. To prevent potential flood
damages, 200-year frequency flood control
will be implemented, and flood control
storage will be enhanced by 920 million m?’,
and 570 million m* of river sediment will be
dredged. Then, the water flow capacity will be
enhanced and peak water levels which occur
during floods can be lowered by 0.4 to 3.9 m.

As described earlier, two-flood retention
facilities, three-riparian detention and storage
areas, and three dams will be constructed,
and 96 reservoirs for irrigation will be
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extended. In addition, 620km of outworn
river banks will be reinforced. To discharge
the flood water at estuaries, more estuary
dikes will be constructed along the Nakdong
and Youngsan Rivers. When completed, flood
water levels will decrease by 0.9~3.9m and
0.4~1.5m in the Nakdong and Youngsan
Rivers, respectively.

3. Water quality improvement
and ecosystem restoration

In light of the above mentioned plans, water
quality is expected to improve, and ecosystem
restoration will be carried out. More specifically,
river water quality in 83~86% of the four rivers
will be advanced to Grade I(BOD < 3.0 mg/L)
by 2012. Furthermore, the 34 polluted
watersheds are selected, and investments will
be made to 5 core areas among the selected
riparian areas. The distribution percentage of
the sewage system will be extended to greater
than 91% until 2012. Farmland on river flood
plains are a major non-point source of
nutrients and pesticides. Furthermore, small
rivers directly connected to the four major
rivers will also be improved.

4. Development of riparian space
for cultural and leisure activities

To promote leisure, tourism, and culture,
multipurpose areas will be created for citizens

around the four rivers. In total, 1,743 km of
bike paths will be constructed according to
the master plan. In addition, waterfront areas
will be utilized as sports facilities, leisure
areas, riverside tracking paths, etc. To promote
regional development, various sub-projects
are included in the master plan. Ministry of
Culture, Sports and Tourism (MCST) will
restore cultural and historic sites and utilize
them as tourists attractions. Ministry of Food,
Agriculture, Forestry and Fisheries (MIFAFF)
will improve rural areas and construct
agricultural complexes. In addition, region-
specific development projects which were
proposed by local governments are also
included in the master plan.

5. Regional development around
the four major rivers

The ‘Four Major River Restoration Project’
reflects the characteristics of each river. For
the Han River, flood control policies of the
South Han River will be implemented and
leisure tourism will be emphasized. To
prevent flood damages and water shortages,
dredging and dam construction will proceed.
For the Geum River, the restoration of cultural
and historic sites, as well as ecosystem
recovery will be carried out for regional
development. The water quality of the
Youngsan River will be improved and flood
control policies will be implemented.
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II. Environmental Enhancement Plans in the Four Major River Project

1. Improvement of river water
quality

According to the master plan, 83~86% of
river water’s quality will be improved to
‘Grade I’ (biochemical oxygen demand
(BOD) = 3mg/L) by 2012. In addition, Ministry
of Environment will make significant efforts
and investments on mitigating chemical
oxygen demand (COD), total phosphorus
(TP), and non-point source pollutants.

1) Focused management on the important
basins

Original long-term plan for improving 86%
of river water's quality to ‘Grade II' by 2015
has been shortened to be accomplished by
2012 and the endeavor will be focused on TP
management. The 34 watersheds at the four
major rivers are selected as important basins
and further classified to highest priority-, core-
and focused-management basins. There are
5 highest priority management basins whose
COD, TP, and BOD level is high. The 11 core
management watersheds are located at the
upstream of drinking water source. Other 18
watersheds are designated as focused
management basin.

6 Four Major River Restoration Project of Republic of KOREA

2) Establishment of river water quality
criteria on COD and TP

After reviewing the current river water quality
data, the possibility of achievement and criteria
of foreign countries, the river water quality criteria
on COD and TP will be revised.

Current river water quality criteria are divided
to 7 grades and the criteria for COD and TP will
be 2-11 mg/L and 0.02-0.5 mg/L, respectively.

3) Enforcement of wastewater discharge criteria

The wastewater discharge criteria will be
improved and segmented to Region |, II, Il
after 2012. Region | will be the areas where
drinking water sources locate. Region Il will be
the 34 watersheds, and Region IIl will be
other four major river watersheds. Because
the conventional biological treatment process
cannot meet the enhanced TP maximum
permissible concentration, chemical treatment
and filtration process will be established in
wastewater treatment plants (WWTPs).

4) Enhancement of environmental
infrastructures at the important basins

The Government will enhance and/or
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construct 740 WWTPs including 390
advanced wastewater treatment facilities.
About 9,800 km of sewage network will be
repaired; 40 industrial WWTPs and 140
advanced treatment processes will be
constructed. In addition to that, 30 public
treatment facilities will be prepared and
improved for livestock manure.

5) Enforcement of Total Maximum Pollution
Load on TP

Now, total maximum pollution load (TMPL) is
enforced only to BOD. However, TP will be
incorporated in TMPL. Among four major rivers,
3 rivers are ready to enforce TMPL of TP, and
another river, Han River, is under revision.

6) Non-point source management

At the upper river basin, the runoff from the
farm fields at mountains significantly impacts
dam and river water quality. ‘Zero muddy
water’ project will be carried out from 2009 to
2011. At agricultural areas, puddles, green lands
and wetlands will be created to control the non-
point source. At urban areas, 24 detention
ponds will be constructed at the 34 watersheds
by 2012, and the combined sewage overflow
will be detained and treated prior to discharge.
The infiltration and storage system of rain water
will be constructed at 61 sites.

7) Restoration of eco-river

The eco-river restoration is composed of 3
projects-urban stream restoration, local
stream restoration and revitalization of
streamlets. Twenty streams in urban will be
restored to provide waterfront space for the
citizen. About 223-local streams will be
converted to ecologically abundant spaces.
About 500 streamlets will be restored in
accordance with the local characteristics.

8) Creation of Riparian Eco-belts

The riparian buffer areas prevent the direct
influx of non-point source pollutants into the
river water. The Government will purchase
riparian land and create 8.1 million m?,
mainly at the upstream area. After the Four
Major River Restoration Project, the restored
river can be used for the education of water
conservation, wet land, bird observation and
river ecology.

2. Securing clean and safe
drinking water

To secure the drinking water quality, the
management of industrial wastewater will be
reinforced. The priority pollutant list of
wastewater will be extended. Maximum
permissible concentration will be established to
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the currently unregulated contaminants such as
1,4-dioxane. The prevention and surveillance of
water pollution accident will be strengthened.

About 104 of chemical treatment facilities
including detention ponds will be constructed
at industrial complexes to prepare for the
unexpected discharge of polluted water. Since
2010, water quality Tele-Metering Systems
(TMS) will be extended to about 600 sites
including WWTP and major factories. Automatic
water quality measurement network will be
expanded to 81 sites by 2012. Direct water-
intake system from river will be examined to
transform indirect water-intake such as river
bank filtration, river-bed filtration, groundwater
dam etc.

3. Management of the
environmental impacts of the
project

Because the construction and maintenance
works will be carried out at rivers, water pollution
and damages on aquatic ecosystem are serious
concerns. The Government, especially Ministry
of Environment (MOE), is implementing several
the

countermeasures to  minimize

environmental impacts by the project.
1) Water pollution control center

In this September, MOE founded ‘Water

8 Four Major River Restoration Project of Republic of KOREA

Pollution Control Center’ to effectively
respond to the water pollution accidents.

Seven warehouses with four Water Pollution
Control Centers(WPCCs) will be stationed
around the construction areas. On-time
monitoring system is also established.

As mention above, TMS will be installed at
600 sites to observe the quality of water
stream discharged from factories. The
automatic water quality measurement
networks will be installed at 53 sites
throughout the major rivers and tributaries.

When the project begins, surveillance by
eight aircrafts will be carried out too. Once
the water pollution accident occurs,
emergency response from WPCCs will initiate
the emergency response action and
cooperate with local governments, military
and firehouse authorities.

2) Pollution accident prevention manual

MOE published ‘Pollution Accident Prevention
Manual’. The manual prescribes the prevention
measures and emergency actions that
environmental agency professionals,
construction company employees, local
government officials have to comply. It
describes cautions, preventive measures and
emergency responses according to type of
construction equipment, construction period
and pollutant. For example, the occurrence of
sediment re-suspension is the primary
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concern in the dredging/excavation and the
construction company must install
appropriate preventive measures. If abundant
water flows in the river, vacuum dredging is
recommended. If not, countermeasures such
as cofferdam, by-pass waterway, temporary
levee, silt curtain, sediment basin, etc. are
required. When an oil leakage occurs from a
truck or an equipment, oil fences will be
installed at the downstream of the spillsite
and the spilled oil will be collected by roll-or
sheet-type oil sorbents.

3) Management and beneficial use of the
dredged material

Because total 570 million m* of dredged
materials will be dredged from the four major
rivers, the management of the dredged
material is of great importance. To prevent
the secondary water pollution, sedimentation
basin and diversion waterway will be installed
at the storage yards of the dredged material.
A plan for beneficial use of the dredged
material is being prepared according to the
grain size and contamination level. In case of
sand and gravel, they can be used as
construction materials after the treatment as
prescribed in the related laws. Fine particles
such as silt and clay have large surface area
and they are vulnerable to contamination.
When the silt and clay among the dredged
materials is applied to soil, they must pass

the soil quality criteria. If the contamination
level of the materials exceeds the criteria,
they can be either reused after clean-up or
land filled. Possible beneficial uses of the
dredged material include raising the ground
level, top soil of landfill site, reclamation etc.

4) Safety measures for drinking water

At many regions, river water is used for the
drinking water production. Sediment dredging
may affect the drinking water quality as well as
water-intake facilities. If the turbidity increases
by the dredging, drinking water treatment
plants will increase the retention time, lower
the filtration velocity or add coagulant such as
poly-aluminum chloride or activated silica.
Among 68 water-intake facilities at four major
rivers, 11 facilities will be impacted by water-
level change, dredging, waterway maintenance
and will be re-organized.

5) Conservation of aquatic ecosystem

During the construction and maintenance of
river, habitats or fish corridors will be created
for the lotic fishes to migrate to nearby
tributaries. In case of endangered species,
National Institute of Biological Resources wiill
rear the species and stock the rivers with
them. The fragmented ecosystem at water
space will be improved. Ecological corridor
will be constructed to connect the river water,
riparian area, and land ecosystems.
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4. Efficient Environmental
Impact Assessment (EIA)

The Four Major River Restoration Project will
proceed simultaneously all over the country
and each section of the project work must
pass environmental impact assessment (EIA).

Although the amount of EIA coses are
tremendous during the project, it should not
spoil the integrity of EIA process. The
Government organized ‘EIA Panel’ last January
to support the EIA process. The panel
members are composed of River Basin
Environmental office’s staffs, Korea Environment
Institute (KEl)’s researchers, local professionals
etc. The panel is consulting consult for the
technical aspect of EIA and provide
environmental data which are necessary for
the preparation of EIA document.

Panel members from governmental as well
as non-governmental organizations can assure
the thoroughness of EIA process, too. As far as
the integrity of EIA is maintained, the
simplified EIA is being applied in order to
shorten the assessment period. Scoping is the
process for a proponent to identify the items
and ranges of environmental reviews prior to
making the full EIA report. The scoping
process makes EIA to concentrate on the
critical issues of the target project and site.

Therefore, the time and cost for EIA
process can be significantly saved. The
scoping process is encouraged in the EIA of
Four Major River Restoration Project. In
addition, the opinion collection on the
preliminary EIA reports and the discussion on
the full EIA reports are proceeded
simultaneously.

IV. Expected Environmental and Other Benefits

After the Four Major River Restoration
Project, the flood management capacity
against climate change will increase by 920
million m®. The expanded water-flowing and
water-storage areas and reinforced levees will
make it possible to stand 200-year frequency
flood. About 1.3 billion of water will be
maintained by dredging and diversion weir.

Rivers and streams can have maintenance
water during dry period of the year by the
secured water resource.

10 Four Major River Restoration Project of Republic of KOREA

In 2012, the river water quality will be
enhanced to ‘Grade II’ which indicates
fishable and swimmable at rivers. The
ecological environment will be improved by
eco-river restoration and riparian eco-belt. The
restored river will be serviced as cultural and
leisure space for the citizen. Besides, the Four
Major River Restoration Project is expected to
stimulate local economy. It is estimated that
340 thousand jobs will be created and
production inducement effects will be 40
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trillion KRW.

The four major rivers flow through all over
the country. Therefore, the economic effects
by the project will be evenly distributed and
balanced development at each region is

anticipated. The project will be tailored to the
site characteristics such as natural, cultural
and historical resources. The local-specific
riparian land-marks may attract tourists and
vitalize the local economy.

V. Recent Progress of the Project

The environmental impact assessment (EIA)
of the project was finished in November
2009. The EIA process included the
discussion on the prior environmental review
system (PERS), public hearing on PERS, and
opinion collection from the related
governmental agencies with the provisions of
the EIA laws. Throughout the EIA process,
environmentally beneficial measures such as
the plan for the water quality management
and creation of alternative wetlands and
green eco-belts were complemented. The EIA
Panel which is organized for EIA process is re-
organized as Post-Management Investigation
Panel. The regular Post Environmental Impact
Assessment (PEIA) will be carried out
consistently and it will be reviewed by the
Panel and KEI researchers. If necessary,
additional countermeasures will be
considered.

After the completion of EIA, the construction
of the dammed pools started. Cofferdams
have been built at the work sites and

foundation works such as excavation have
been carried out. The works will be carried
out extensively earlier than the rainy season.
Since December 2009, Water Pollution
Control Center (WPCC) and 167 local
residents have been carrying out daily
monitoring at each construction site. The
automatic water quality monitoring systems
will be installed at the downstream of the 62
important sites by 2010. The internet-based
remote sensing network (internet protocol-
ubiquitous sensor network, IP-USN) will be
organized at 8 sites and water quality and
structures will be checked in real-time.

The government has a plan to draw the
progress of the core construction works up to
60% until 2010. Major works such as
dredging/excavation, construction of dammed
pools, restoration of eco-river will be finished
until next year. The construction of dams and
the enhancement of reservoirs will be
completed no later than 2012.
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