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L |ssues in Water Management

1. Water Use in Korea

3 and available water resources of 75.3 billion

Korea has an annual precipitation of 129.7 billion m
m’. Of the overall annual precipitation, 56.0 billion m® of rainfall is concentrated in the summer rainy
season, and only 19.3 billion m® is available for the rest of the year. Thus, effectively harnessing

the concentrated resources throughout the year is the main concern of water policies.

Whereas Korea has an average annual precipitation of 1,281 mm, 1.6 times as much as the global
average, its per capita annual precipitation is a mere 1/6 of the global average. The heavily concentrated
precipitation during summer season poses a significant challenge to national water management. The

country opted to employ multi-purpose dams to make better use of limited water resources.

Figure 1. Monthly Precipitation
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On average, about 26% (33.3 billion m®) of total water resources are used, with the agricultural industry
accounting for most of the consumption. Accordingly, efficient water use by the industry is critical

to Korean water management.
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| . Issues in Water Management

Figure 2. Annual Amount of Water Consumed by Purpose

River maintenance
7.8 bil, m8 (23%)

Residential
7.5 bil. m3 (22%)
Agricultural
15.9 bil. m3 (49%)

2. Water Supply and Sewage Infrastructure

As of 2010, 98% of the population has had access to the water supply system, with each person
having 333L available per day. The per capita volume rapidly increased until 1997 and then plateaued
in the 2000s. This resulted from a series of water demand management policies, such as a national
campaign on water resources, PR, pipe replacement, pipe information systems, and better metering
management and billing systems. In particular, the overall water leakage rate was halved from 20%
in the 1990s to a current rate of 10%, which has affected the stabilization of water supply.

The current sewage penetration rate is 90.1%, jumping from under 10% in the 1980s, and the aggregate
length of the pipes amounts to 113,000 km. Also to be noted, continuous construction of waste water

treatment plants has made a great contribution to improving the quality of waste water.

Table 1. Trend of Water Supply and Sewage Infrastructure Development

Year 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010
Penetration population |, » | ¢ o 1 104 | 150 | 208 | 272 | 33.6 | 380 418 447 | 503
(million)
Supply Penetration rate 17% | 21% | 33%  43% | 55% @ 67% | 79% @ 83% | 87% | 91% | 98%

Supply (person/day) 170 | 210 | 330 | 430 | 550 | 670 | 3690 3980 | 3800 | 3510 |3330

Penetration population 22 | 26 | 141 | 294 | 338 | 412 | 464

(million)
Sewage Penetration rate 83% | 8.1% 39.3% 45.2%  70.5% 83.5%  90.1%
Sewage pipe (thousand km) 16.2 | 274 | 395 | 528 | 682 | 858 | 113.5

10
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| . Issues in Water Management

3. Water Management Focused on 4 Major Rivers

The aggregate valley area of the 4 major rivers occupies 62.9% (62,718 km?) of the national territory
and accommodates 62% of the total population. As a result of this environment, Korea embarked on
water resource management efforts concentrated around the 4 rivers from the very beginning of its
economic development. To minimize, the damage from repetitive floods and droughts every year and
to satisfy the growing water demands accompanied by rapid urbanization, the government launched
the “4 River Valley Development Project.” As part of the project, the “4 Major River Valley Study

Project” was implemented in 1966.

Figure 3. 4 Major Rivers

---------------------------- Han River

---------------------- Nakdong

Geum River -emeaeeas )
River

D
Gwangju S

L
Yeongsan }j/
River

Busan

4. Water Quality Management

== Water Contamination by Urbanization

Korea has undergone rapid urbanization since the 1960s with its industrialization. This generated the
demand for multi-purpose dams or bulk water supply system that can provide a stable water supply
to distant areas. Urbanization also elevated levels of pollutants and resulted in the contamination of
rivers. And the increase in the number of impermeable layers in urban areas caused streams and rivers

to dry up.

12
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| . Issues in Water Management

Table 2. Urbanization Rate by Decade

Year 1960 1970 1980 1990 2000 2010
Global 32.9% 36.0% 39.1% 43.0% 46.6% 50.6%
Korea 27.7% 40.7% 56.7% 73.8% 79.6% 81.9%

Source: UN (2007), World Urbanization Prospects

ws Efforts to Improve Water Quality

Over the last decade, Korea has made significant investments in improving water quality by introducing

policies centered on water protection areas, nature conservation areas, and buffer zones.

However, water quality of the 4 major rivers have yet to improve, leaving the following policy

challenges:

e Expansion of basic environmental infrastructure

e Systematic management of non-point source pollution

® Changes in regulation-oriented water policies

® Improvement of water management practices in integrated ways

® Water management for both quantity and quality

Against this backdrop, Korea implemented the “4 Major River Restoration Project (2009 to 2013),”
aimed at securing sufficient water resources, changing the focus of water policy from damage recovery

to damage prevention, rearranging farms, and eliminating pollutant sediments to improve water quality.

Figure 4. BOD Records of 4 Major Rivers
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| .Issues in Water Management

5. Water-related Natural Disasters

Water disaster took a toll of about KRW 2.085 trillion each year on average during the last decade.
This is much higher than the OECD average, calling for urgent, systematic measures against disasters
and climate change.

Figure 5. Annual Water Disaster Damage

Figure 6. Flood Risk Index by Country
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I Water Management Policy

1. History of Water Policy

Water policies have been closely associated with economic development and national land development
in Korea. The government set forth economic development as the top national priority in the 1960s,
and established the “Five-Year Economic Development Plan”. At the beginning of implementation
of the “First Five-Year Economic Development Plan”, water resource development was a pressing
challenge because economic development accelerated urbanization, which in turn spurred everyday water
demands, and created great water demands for power generation and factories to foster heavy industries.

Figure 7. Main Events of Water Policy

Implementtation of “Eonomic
Development Plan’(1962~)

|
Usertztien Income growth Fostering Initiating national
D > D > heavy industry ~ -===- > industrial complex
/ i
/ Y
10-year Plan on /| Construction of dedicated
) Comprehensive 7 industrial water
Soaring demand of power and water, Water Resource / 4 supply systems (1962-~)
Prevention of flood and drought Development (1965) /// 7
4 /
”/,/,7/ ///
~——_ - / 7
————————— —— / /
Construction of multi // /
7 /
A

purpose dams (1967~)
Establishment of the Korea Water
Resources Development

Corporation (1967)

Construction of bulk water
supply systems (1973~) | -\

Water pollution increase \
Water-related R&R transfer from
the Ministry of Land to

the Ministry of Environment (1994)

Environmental regulations

l

Separation of water quality
and quantity management
practices (1994~)

As a result, the government elevated the National Construction Office under the Economic Planning Board into
the Ministry of Construction(MOC, presently Ministry of Land, Infrastructure and Transport(MOLIT) in 1962,
and the MOC announced the “Ten-Year Plan on Comprehensive Water Resource Development” focused on the
4 major rivers that in 1965. The plan was designed to support the development of national economy.

18
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[|. Water Management Policy

Table 3. Details of Ten-Year Plan on Comprehensive Water Resources Development (1965)

Goal

Satistying Effective
Demands for Flood Control
and Water Use

Details

Satisfying effective demands for increasing food production, industrialization plans, and flood
control and water use

Multi-purpose
Development of Central
Water Resources

Building multi-purpose dams to economically satisfy effective demands for water control,
hydraulic power generation, and water supply for agriculture, industries, and urban living

Balance between Water
Control and Use

Flood control and prevention supported by river course improvement (downstream) and
reservoirs (mid-upstream)

Watershed-based
Consistent Water
Management

Enhancement of water resource management by controlling conflicts between water use
systems or between water use and control systems from watershed to estuary

Small Stream Improvement
for Flood Control

Nationwide flood control works supported by voluntary cooperation of the public to protect
farms and flood-prone areas

Disaster Prevention and
River Maintenance

® Modernization of water IT infrastructure for disaster prevention
® Normalization of river maintenance works for the preservation of rivers and their byproducts
and for disaster prevention

Reclamation Projects as a
Migration Plan for
Submerged Communities

® Reclamation works in parallel with dam construction
® Food production increase by land expansion and support for migrants from submerged
communities

Advancement of Water
Resource Survey Projects

® Systematic implementation of Basic Survey Projects!) by each watershed
® Expansion and modernization of measurement/observation facilities and establishment of
river survey offices for more intensive survey

Revision of Relevant
Institutions (laws and
regulations)

Enactment of the Water Resources Development Promotion Act, the Special Multi-purpose
Dams Act, the Korea Water Resources Development Corporation Act, the Land Reclamation
Promotion Act, the Framework Act on Disaster Prevention and Countermeasures, the Act
on Special Measures for Acquisition of Public Land, and the Act on Special Accounting
for Water Resources Development

Enhancement of Water
Resource Management
Organizations

Coordination and advancement of water resource management role & responsibilities between
central governmental organizations and establishment of the Korea Water Resources
Corporation (K-water)

Funding and Repayment

e Overseas funding: Public loans from foreign governments
® Domestic funding: Private funding scheme that ensures funding circulation and independence
® Repayment : Repaid by revenue

The Plan aimed at:

® Drought damage prevention to increase food production

e Water supply for industrial enhancement

® Flood prevention for effective use of national land and stabilization of public livelihood

® Construction of hydraulic power plants with large reservoirs

® Job creation

1) Basic Survey Project: floodgate and water flows, topological, geological and geographic survey of riverbed and river valley,

soil analysis, estuary survey, underground survey, water use and demands survey, flood damage survey, economic research,

and budget (allocated to certain projects) survey

20
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[|. Water Management Policy

The government enacted the Special Multi-Purpose Dams Act in 1966 to provide the legal grounds
for building multi-purpose dams. Accordingly, suspended construction on the Seomjin River dam and
Namgang dam was resumed and construction on the Soyang dam was launched. In 1967, the Korea
Water Resources Development Corporation (currently the Korea Water Resources Corporation or
K-water)2) was established to promote specialized research on water resources and systematic

development.

In the 1970s, the government enacted the Industrial Sites Development Promotion Act (1973) to endorse
heavy industries as the backbone of economic policy. In particular, the Korean Water Resources
Development Corporation transformed into the Industrial Sites & Water Resources Development
Corporation in 1974 with aims to build SOC, from multi-purpose dams and industrial sites to the
reclamation of land and bridges. To efficiently meet the demands for industrial water usage from
industrial complexes, construction of industrial water supply systems was also put forth to provide
water from multi-purpose dams, etc., to key industrial complexes.

Management and operation of the systems that were initially under the Ministry of Construction(MOC)
were transferred to the Industrial Sites & Water Resources Development Corporation in the early 1980s.
During the 1990s, 10 multi-purpose dams, including the Buan Dam, were built according to the mid-size
dam construction plan, and the Nakdong River Barrier was built in accordance with the Special
Multi-purpose Dams Act.

Table 4. Construction of Multi-purpose Dams in Initial Stage of Water Resource Development

Water Power Water Power
Dam Reserves Generation Construction Dam Reserves Generation Construction
(million m? (Mw) (million m?) (MW)
Soyang 2,900 200 1967-1973 Juam 707 239 1984-1992
Andong 1,248 90 1971-1977 Buan 50.3 0.2 1990-1996
Daecheong 1,490 90 1975-1981 Miryang 73.6 1.3 1990-2002
Chungju 2,750 412 1978-1986 Hoengseong 89.9 1 1990-2002
Hapcheon 790 101.2 1982-1989 Yongdam 815 24.4 1990-2005
Nakdong ; - 1983-1990 Total 10,913.8 943
River Barrier

2) Korea Water Resources Development Corporation (1967 to 1973) — Industrial Sites & Water Resources Development
Corporation (1974 to 1987) — Korea Water Resources Corporation (since 1988)

22
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[|. Water Management Policy

2. Water Quantity Management Policy

== Development of Water Quantity Management Policy

Water supply policies in the 1960s focused on improving the penetration rate. However, entering the 1990s, when
the rate reached 80%, the demands for tap water quality improvement began growing. In particular, a series of
incidents involving pollution in the Nakdong River during the early 1990s fueled public distrust towards tap water.
As a result, the government decided to separately manage water quality and quantity, and water-related role and
responsibilities between central governmental departments were rearranged: the Environmental Office took over
responsibility for some of the water supply and sewage systems from the MOC and also took control of local
water supply systems, while the MOC became responsible for bulk water supply systems.

Table 5. Goal of Water Supply Policies by Decade

Year 1961 to 1990 1990 to 2000 2001 to 2010 Since 2011
- Quality improvement . . o
Quality imp - Efficient operation - Commissioning to
. - Separate management . ST
Policy Goal | - Stable supply - management specialized institutions
of water quantity and . s .
- Private participation - Promotion of reuse

quality

As public distrust in the quality of tap water continued to grow and bottled water began to replace tap water,
the government enacted the Management of Drinking Water Act in 1995. During the 2000s, it adopted a new
institution to encourage private participation in water supply management (to which only the central and local
governments and K-water had been allowed) to improve the inefficient and deteriorated systems. However, as
the public demonstrated strong resistance to the privatization of water supply systems, the public sector remains
in charge. Currently, K-water is handling the operation and management of the systems on behalf of some 20
local governments. Departing from volume expansion, the focus of supply policies shifted to demand management
and energy efficiency, particularly establishing a healthy water circulation system based on water reuse.

s= Bulk Water Supply Policy

Rapid economic growth and continuous urbanization triggered water shortages for city dwellers in the 1980s and
river contamination made it harder to secure water sources. Therefore, the water supply managed by industrial
local governments reached its limit. This gave rise to the concept of a bulk water supply system that provides
water from an integrated center, not from individual local governments. By using the new system, local governments
no longer needed to build water control and treatment facilities, but became able to use a bulk facility furnishing
water from a multi-purpose dam. The bulk system has pumped out 17.462 million m*/day as of the end of 2011,
more than ten times the 1.507 million m*day produced in 1980.
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[I. Water Management Policy

Figure 8. Effect of Bulk Water Supply System
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== Agricultural Water Policy

Agricultural water occupies some 48% of the national water demand, but this demand is decreasing
as farming areas are shrinking as a result of urbanization and an aging society. The agricultural water
supply system is also dually managed by the Korea Rural Community Corporation (KRCC) and local
governments depending on the size of irrigation facilities. Among the total irrigated paddy area of
772,000 ha, 517,000 ha (67%) is under the responsibility of the Corporation and 255,000 ha (33%)
falls under the control of local governments. While water use of the former is free of charge, that
of the latter is charged, causing equity issues between users. As it has been pointed out that 1)
agricultural water demands are not well-managed, causing waste, and 2) the WTO regime weakens
the grounds for government subsidies for agriculture, discussions over how to charge for agricultural

water are underway.

Table 6. Agricultural Water Supply System

Total 13,435 517,375 56,133 254,733

Reservoir 3,372 340,998 14,133 108,107
Pumping (Drainage) Station 4,201 162,557 3,413 30,430
Embankment 4,152 12,537 13,962 59,483
Infiltration Gallery 1,710 1,284 24,625 56,713
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Folg 4,152 12,537 13,962 59,483
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[|. Water Management Policy

Agricultural water policies have come a long way. During the 1960s, the comprehensive plan on agricultural
water supply development included underground water as part of the agricultural water supply and promoted
the development of underground water, reservoirs, pumping stations, embankment, etc. The 1970s projects were
mostly large-scale and comprehensive, such as the projects that combine reclamation, readjustment of fields and
agricultural water supply works, as public loans from foreign governments were provided. In the 1980s, the water-use
infrastructure was tested for cold resistance to identify the necessity of new development and reinforcement work,
and drought prevention infrastructure was expanded. In the 1990s, development of agricultural water facilities
were fully covered through government subsidies. However, as the WTO regime discouraged price protection

for rice, the policy focus shifted to repair and maintenance of water supply infrastructure.

3. Water Quality Management Policy

The National Economic Development Plan resulted in not only urbanization and industrialization, but also pollution.
As water pollution was raised as a serious issue in the early 1970s, the government enacted the Environment
Conservation Act in 1978 based on the Environmental Pollution Prevention Act; and introduced water quality
standards and water discharge regulations for lakes and rivers, as well as discharged water quality standards applied
to waste water treatment facilities.

In 1980, when the Environmental Office and was established and it opened the Department of Water Quality,
effective water quality policies started. After the Office was elevated to the status of Board in 1990, a thread
of environmental laws and regulations, as well as national plans, were prepared. Then, the Water Quality Environment
Conservation Act was enacted based on the Environment Conservation Act; and the Act on the Treatment of
Waste Water and Livestock Excreta was also spun off from the Wastes Control Act and Water Quality Environmental
Conservation Act.

In the spring of 1991, phenol was leaked into the Nakdong River. This incident was a wake-up call on drinking
water safety; and the government announced the pan-governmental “Comprehensive Clean Water Plan.” Even
so, the same river was later contaminated with oil solvent in 1994. After two fatal incidents, the government
took further action to reinforce its water quality management system: by elevating the Environmental Board to
the Ministry of Environment (ME) and transferring the water supply and sewage functions of the MOC and drinking
water management function of the Ministry of Health and Welfares (MW) to the ME.

In 1999, the total water pollution loading system was implemented to cap the aggregate wastes of each river
valley, as the existing regulation that simply puts discharge limit by themselves were not enough to control pollutants.
Building on the user charging principle, the water user charging system was established for water quality
management; and the Act on 4 Major Rivers Watersheds was enacted as the legal grounds for the new system.
In 2005, the Water Quality Environmental Conservation Act was revised and renamed as the Water Quality and
Ecosystem Conservation Act; and the water management paradigm also shifted from pollution prevention to

conservation of water ecosystems and the environment.
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||. Water Management Policy

4. Water Supply and Sewage Policy

== History of Water Supply and Sewage Policy

The Korean water supply and sewage infrastructure has shown remarkable growth over the last decade.
The penetration rates of water supply and sewage jumped from 80% to 98% and under-40% to over-90%,
respectively. Then, water use surged, as per capita water use exceeded 4000 per day in the mid-1990s.
However, the water leakage rate remained at around 20%, resulting in a water shortage. The per capita
use has declined since 1998 because water-saving and reuse systems were installed and leakage has
been lessened through consistent efforts.

Water demand management policy took full effect in 1999, and broad measures to decrease water
consumption were implemented, including raising water rates, replacing old/deteriorated pipes, installing
water-saving devices, and stepping up PR activities, to name a few.

Then, comprehensive water-saving measures were prepared in 2000 and the “National Water Demand
Management Plan” was established in 2007 with future roadmaps.

Figure 9. Annual Water Supply Volume, Water Supply and Sewage Penetration and Leakage Rates
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== Water Supply and Sewage Penetration Gaps between Regions

As water supply and sewage works are operated by local governments, penetration rates differ widely
by region, especially between urban and rural areas. In particular, a grave concern was raised for
water quality control in farming areas located near large bodies of water, where sewage penetration

rate is extremely low.
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[I. Water Management Policy

Table 7. Water Supply and Sewage Penetration Rate by Size of Local Governments

Water Supply Penetration (2011) Sewage Penetration (2011)
Average City County Village Total City County Village
97.9% 99.1% 94.9% 86.7% 90.9% 94.2% 82.2% 38.7%

ss Determination of Local and Bulk Water Supply Charges

Each local government decides on water supply charges according to tap water and sewage ordinances,

and follows the procedures below:

(D Drafting of a rate change plan by the head of the local government
@ Deliberation by the local price committee

(® Request for ordinance revision to the local council

@ Vote by the local council

(® Implementation of new charges

For bulk water supply charges, when K-water asks the Ministry of Land, Infrastructure and Transport
(MOLIT) for approval (on rate changes), the Ministry consults with the Ministry of Strategy and Finance
(MOSF), which overseas inflation.

Figure 10. Determination of Local and Bulk Water Supply Charges
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||. Water Management Policy

ms Local Water Supply Charges

Currently, local water supply charges cover 76% of the costs and sewage charges cover only 36%.
The coverage ratios decreased over the last decade as a result of 1) low or inadequate awareness
of heads of local governments and 2) frozen charges for an extensive time driven by the price
stabilization policy of the national government.

Such a low charge is the primary cause that impedes the development of water management. Given
that sewage bills cover less than 40% of the cost, it is a challenge to secure funding for sewage

infrastructure. This is also one of the prime culprits of river contamination.

Figure 11. Coverage Rates of Water Supply and Sewage Charges
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Water supply and sewage charges vary widely by region, and are affected by:

e whether or not they depend on the bulk water supply system
e difficulty in developing the water source

e distance between the water source and supply point

e scale of water production and waste water treatment facilities
e cost of water purification (or waste water treatment)

e financial conditions of the local government

e awareness of water supply and sewage rates by the head of the local government
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||. Water Management Policy

ss Bulk Water Supply Charges and Funding

The bulk water supply system charges the same rate across the country. Until 2005, 94% of the cost

was subsidized and its funding relied heavily on government contributions. However, as governmental

support began to diminish in 2006 and the cost coverage (by rates) has continuously decreased, related

investment has dramatically decreased. Obviously, revenues from the rates or bills alone cannot secure

sufficient investment fund. Thus, price control over bulk water supply and sewage rates has invited

overall water management problems.

Figure 12. Cost and Charges of Bulk Water Supply System by Year
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Figure 13. Funding Resources and Charges of Bulk Water Supply
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I Water Management System

1. Water Management System and Organizational Structure

== Water Management System

The water management regime has evolved over time. Before 1991, the following departments of the

central government were responsible for relevant functions:

® The Ministry of Construction(MOC, presently, the Ministry of Land, Infrastructure and Transport
(MOLIT)): Oversight of water quality/quantity management and disaster prevention efforts

e The Environmental Administration(presently the Ministry of Environment(ME)): Oversight of water
quality regulations for water source conservation

e The Ministry of Internal Affairs(presently the Ministry of Security and Public Administration
(MOSPA)), the Ministry of Trade and Industry (presently, the Ministry of Trade, Industry, and
Energy(MOTIE)), the Ministry of Agriculture, Forestry and Fisheries(presently, the Ministry of
Agriculture, Food, and Rural AffairscMAFRA))

Figure 14. History of Water Management Functions of Central Government
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[Il. Water Management System

In 1991, the MOC transferred its flood-related functions to the MOSPA and industrial water waste

management to the Environmental Board. In 1994, the water supply and sewage functions were

transferred to the ME when the Environmental Board’s status was elevated. Since then, Korea has

run the dual system for water management as below:

® Separate management for water quantity and quality

e Separate management for water supply/sewage and water resources

® Separate management for local and bulk water supply systems

Currently, the system for water management is separated based on management areas and managing

authorities:

e Water quantity and quality: MOLIT (quantity), ME (quality)
e Water supply: MOLIT (residential, industrial, and river maintenance water), Ministry of Agriculture,

Food, and Rural AffairscMAFRA, agriculture)
® Dam: MOLIT (multi-purpose dam), Ministry of Trade, Industry and Energy (MOTIE, power generation),

MAFRA (agriculture)

® Supply System: MOLIT (bulk), ME (local)

Table 8. Water Management System

Organization

MOLIT (Regional Construction &
Management Administration, K-water)

Role & Responsibilities
National river management
Operation and management of dams and
multi-purpose embankments of 4 major rivers

Legal Grounds

® River Act
e Dams Act?)

Development of Framework plan for watershed

® Framework Act on

ME Lality conservation Environmental Policy
(Korea Environment 4 Y . . ® Water Quality and
. e Survey of national water pollution and .
Corporation(KECO)) . Ecosystem Conservation
development of water quality standards Act
MAFRA e Supply and management of agricultural water

(Korea Rural Community
Corporation(KRCC))

Operation and management of agricultural
reservoirs

® Rural Community
Organization Act

MOTIE
(Korea Hydro & Nuclear Power)

Operation and management of hydraulic power
generation dams and reserves

® Act on Special Cases
concerning Power Supply
Development

MOSPA (National Emergency
Management Agency)

Management of small rivers

e Small River Maintenance Act

Local Governments

Development of water quality conservation plan
and pollution monitoring of the region

River maintenance (national and local rivers/
streams)

Operation and management of basic environment
infrastructure of the region

e Water Quality and
Ecosystem Conservation Act
® River Act

3) Act on Dam Construction and Assistance, Etc. to Neighborhood Area

40



=9 = #2| M=
Chat) o] Zopd=

§

—

1

o

.

R

S ch

O

T 7]

5

01‘6_

= AL A
2

9%T

o] & wEAA

Y

o]

1994 ol =

kel
T

A =0Tt ojui 75

0]-6

A Qi BA 2 ol of
o] FHRR 2

A

ES
o= A

Rl

&

FAIRE 1991 o] AAERS &=

5|

ar
o]

I

e
0|
o} - -
- i 2| » | B |m| S
c m,m cd oz e z| &
1 I~ - 70 = TO -
Il = ma % W F v Fw
= TR | TR F O Oow| W
= % TE WL b w4 Gw
N [ ] ] ° [ ] ° [ ] ] [ ] [ ]
i T Yo
oo T~
b 3t
e % <
,__loJ. H_v nArL
¥ Hp _zﬂ R0 <
) T 7 &
o < H ) Xp oy 3o Mﬁ._.
03 W 2~ w ~ i of . W
s T B ok ESI— " Lo
o Ho o A 2 o m o B
Xjo " %O =0 o} =W w 2 Bo (o~ of
~ 2o K w " o ol e
K P S At I H | mx | VF Gl
. g = < T 2 X
oo ok X do | N | B R TN
) Tt % 31 S o i gl
7 T X 2E =% |l we | Bx| X Ly
K- o0 N = N
) ) g O Telfe | FE = TR
e XE XY sl AL oo ™ o
F T N B e o = alCy Mﬁ Mﬁ do od M ar gﬂ. B o
o © o T R Wom | <k | dodo | | A R W %
,_IOJv UE Mﬂ AT N A(EH iO < x° e o o o e o ° ° e o o I>
- I U = o B e z
e I - ! do B mﬂ 7o tlo
el = o pmr — =
X X2 = "L T = ~ = &
g4T ET o4 r T o w2 _| B x
mm 7 W s A oo o~ ™ . o o mﬁ o= mw o T g
2RY wi oHnd z@ETsToie TR OC >
= - ° =5 ! 0 X - —_
S o T ou BIS u® | el |de e | X X -
o4 <k o X i &
hY oW . m o m oo | Bm W | RO =
T oA X L rH W G e R ol
ol R - A (" w | T R 5
F o= < nv_m M. {F oo B O © U - o G2
e o o B Iy e o o o @
H

41



[Il. Water Management System

In the broader context of national water management, the central government prepares plans and local
governments and public sector entities execute them. That is, local governments and K-water assume
most of the water quantity, quality, and disaster prevention/response roles. Yet, their responsibilities
still overlap with the water management functions of other entities, such as the Korea Rural Community
Corporation (KRCC), the Korea Hydro & Nuclear Power (KHNP), and the Korea Environment
Corporation (KECO).

== Water Quantity Management System

Figure 15. Surface Water Management System

Surface water

Disaster . .
(flood and drought) ey L1
|
[ I ]
River Dam Supply system
| I
I I 1 I 1
Multi-purpose Agricultural Water supply Bulk el
dam dam dam
| | | | |
MOLT, ] K-water KRCC K—water,, K—water,, Local gov't
Local gov't Local gov't Local gov't
River act Dams act Rural community Dams act Water supply act*| | Water supply act
(MOLIT) (MOLIT) Org. act (MAFRA) (MOLIT) (ME) (ME)

* Note : Water Supply and Waterworks Installation Act

Water quantity management comes in twofold: surface water (89% of total water resources) and
groundwater (11%).

For surface water, most permissions and regulations are handled by the central government, and work
is carried out by K-water and local governments. Exceptionally, the KRCC, some local governments,
and even the private sector participate in functions related to agricultural water supply or groundwater.

Unlike with surface water, groundwater regulations are the responsibility of local governments.
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[Il. Water Management System

Figure 16. Groundwater Management System

Groundwater
[
I I I I
General Agricultural )
i Hot
groundwater groundwater SSE] e L
Individuals KRCC, individuals Local gov't, individuals Gov't, individuals
(Groundwater (Agricultural water (Drinking water (Hot spring
development) development) development) development)
Groundwater Act Ve (?ommumty U] Hot Spring Act
(MOLIT) Organization Act Management Act (MOSPA)
(MAFRA) (ME)

In the past, local governments supplied water for their residents and small factories from reserves
or rivers. However, it became practically impossible to satisfy growing demands in their regions because
of population growth and concentration (urbanization), water source depletion by droughts, and river
contamination. In addition, national industrial complexes required large-scale stable water supplies.
All of these factors called for a water supply scheme from a higher or broader level. As a result,
the bulk system became responsible for wholesale supply and industrial complexes while local systems

handled the retail aspects.

Figure 17. Water Supply and Sewage System

K-water water source Other water source
Water source :Multi-purpose dams, etc, ‘Rivers, groundwater, etc, Execution
""""""" Raw TTTTTTTTTTTTTTT
Wholesale water
water ;
supply Indugaréall)l\;,vater Bulk water supply Raw
Raw water
""""""" W Raw, treated and semi-
Retail wat Raw treated water
etail water
water &
suppl Lzl waier susal Local governments
PRy T\:Ve;gd PRY (163 entities)
Water
______________ supply
User Large factories Households, etc.
______________ Drainate Drainate
Urb " Local governments,
Sewage L antwas S Treatment Discharge KECO, K-water
LENET and others

44



. et=2l = 22| M=

a8 16. 2= Xlste 2 2| A7

SIS SEERLES | oha 28 xlat%
Aol ZojEZ AL, AHel x| &, 2! R R, 24 2!
(%1313 4 ) e85 HY) CESE ) (2 L)
A58 zojEHu|Y o= Hely 2dy
(FERSS) CHESTNETS (@2e) (HHBY )

2719 a2 AGAAGATE AeAn sl Fapste] I A9 FRISOIY it 37
Alsols AR oot Ty QI B AR SRt S8 SUF, heo] mE e
OKIF) 212, A1 shde] ded o Qs AAAGA ] A o2 S0l offA H3A
ok B3 s7mEA A= di#F Y SUErE AR Fgidotol Jrk wEhA A qEeE
oyt FA oA Sgwel 285 = o3t wiAol M FA gt Bl a5, AN
FEE AW FHE 9oL, $UETEs diatE AdEA o] 55 SEske AATE v E A

a2 17, 329 A - S Z2ZHIA|

R|LRIR S|
(1637H)

R|LRER| A,
ESH,

TRRSAL T8

St X2 St

45



[Il. Water Management System

The agricultural water supply is based on a dual system: the KRCC and local governments. As the
KRCC provides water free of charge, it is facing the pressing challenge of covering high costs.

Figure 18. Agricultural Water Supply System

KRCC Local governments
A A
i Charges i
Free 1 1
suppy Irrigation fraternities Farmers
A A
i Charges i
Farmers

= Water Quality Management System

The ME supervises water quality, relevant planning, and regulations. Local governments are responsible
for water quality in their regions while K-water oversees the water quality of multi-purpose dams
and private companies or public sector corporations are commissioned to operate waste water treatment
facilities.

Recently, water quality and quantity management systems have been integrated, driven by the total
water pollution loading system. The policy mandates that the reference water reserve of each river

should be decided in consultation with the MOLIT and the ME.

Figure 19. Water Quality Management System

Water quality management

|
[ I |
Reservoir water quality

4 Rive water quality conservation Water environment plan .
conservation
| | |
Pollution prevention Pollution mitigation River environment management
| | |
-Water Supply Act(Water protection area) -Sewage Act(sewage maintenance,
-Act on 4 Major Rivers Watersheds(buffer treatment of non-urban waste water)
zones) -Promotion of water reuse(reuse -Water Quality and Ecosystem
-Framework Act on Environmental Policy facility maintenance) Conservation Act
(Special measure area) -Water Quality and Ecosystem -Framework Act on
-Water Quality and Ecosystem Conservation Act(regulations on Environmental Policy
Conservation Act(restriction on wates industrial waste water, management
discharging facilities) of non-point source pollution)
| | |
Local Gov't(private sector, KECO, -K-water (treatment of floationg
Local Gov’t K-water), Korea Industrial wastes, green algae mitigation),
Complex Corporation(KICOX) -KRCC
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IIl. Water Management System

s= Flood and Drought Management System

Figure 20. Flood and Drought Management System

Disaster, Flood and Drought

Management
|
[ | | |
Disaster prevention Flood and drought
supervision management Drought management Weather forecast
ME(National
MOSPA(NEMA) MOLIT MAFRA Weather Service
(NWS))
Small ri “Floodalert zﬁixfﬂﬁ
-Smallriver )
-River and dam management S
maintenance 9 _Groundwate Weather forecast

-Emergency water supply S —

. Local Gov't .
Local Gov't K-water KRCG K-water, Local Gov't

Water disasters are managed as part of natural disasters under the Countermeasures against Natural
Disasters Act with a focus on flood prevention. The Act is about preventing and minimizing the damage
caused by natural disasters through non-structural measures, which should be supplemented by structural
measures. In terms of water resources, disaster management measures by the MOLIT mainly depend
on flood prevention infrastructure. However, the disaster prevention efforts have yet to be integrated
as they are currently operated by the MOLIT and NEMA, respectively.

2. Water Management Laws

== Laws on Water Resource Use

Water resources are developed and managed by different organizations, and subject to different laws
according to purpose. Governing laws include:

e MOLIT: River Act, Groundwater Act, Dams Act
MOSPA: Small River Maintenance Act

MAFRA: Rural Community Organization Act

ME: Water Supply and Waterworks Installation Act
MOTIE: Promotion Act of Power Supply Development
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IIl. Water Management System

Table 9. Laws on Water Resources Management by Category

. Responsible
Category Laws Details P
Org.
. Comprehensive plan on long-term water resources
River Act p P . & .
management, occupation, and use of rivers
Dams Act Construction and management of multi-purpose dams
Groundwater management plan, survey, development, MOLIT
Groundwater Act e & P 4 P
and utilization
Construction and management of bulk water supply
systems
Water Supply Act b :
Construction and management of local water supply
systems
. Management of Drinking Water o
Quantity g Act g Development of drinking water ME
c
. Water reuse and rainwater use facilities, management of
Water Reuse Promotion Act o ¢
water reuse facilities
Small River Maintenance Act Maintenance and management of small rivers
. Protection and efficient development of hot springs, MOSPA
Hot Springs Act . . .
designation of hot spring zones
Rural Community Organization . .
Act Development of agricultural/fisheries water supply MAFRA
c
Promotion Act on Power Suppl . .
PPY | power developers’ occupation and use of rivers MOTIE
Development?)
Framework Act on Environmental | Comprehensive environmental plan, environmental
Policy standards, special areas for environmental measures
Water Quality Environment
Conservation Act>) Water quality measuring system, waste water discharge
(Water Quality and Ecosystem | threshold, and permissions, etc.
Conservation Act)
Water Supply Act Designation and management of water protection areas
. Construction, maintenance, and management of waste
Quality Sewage Act e g ME
water treatment facilities
Act on Waste Water and Excreta® Management of waste water for non-urban areas
. . Buffer zones, Total pollution loading system, water
Act on 4 Major Rivers Watersheds” o P . &%
quality improvement projects
. Drinking water quality standards, permission for drinkin
Management of Drinking Water Act £ quatity P &
water development
. Water reuse and rainwater use facilities, management of
Water Reuse Promotion Act® e ’ g
water reuse facilities
Countermeasures against Natural | Framework plan on disaster prevention, disaster recovery, MOSPA
Disasters Act flood and typhoon damage prevention, etc.
. Act on the Prevention of and
Disaster Count inst
ountermeasures agains . . . .
E Prevention of agricultural and fisheries disasters MAFRA

Agricultural and Fisheries
Disasters

4) Formerly known as the Act on Special Cases concerning Power Supply Development (2003)
5) Abolished in 2007 and replaced by the Water Quality and Ecosystem Conservation Act

50



ah SRR EGALY, s
Rk oHEAY - g4 A 2 e
FEDER
A8k Astege| A, AL AL - o] §
FAgrE Al 9 e
=
AgAeE A4 2 e
> gy o s R SHA
ERol &7 2 Ao]g 9 HlEo|gA - FoE T
25FH A Y 28kd el 9 A
bGP
23 2 Bool ag&H ML o], 23R AF
sol&AHY solE &5 SUSA
AT LA ALAEAIAE S8 AR
P72 FHEETHAL, 7%, SERAAA
2 RA5)A w5
TARAe A GAEAY, AEE 2SS
(@ 9 A B 7 e = °
= Aedrsd 4 9@ e
Axl Bt s A el AA] 8 {1 —
T= ALl
o Hayo FEA7HA o222 e
4 gAY ST, o AFHAT, AN
e HiE B SAVE, He AE st
EAfol §22WY 2 Aolg 4 UBOEAA - F4E B
AR A Bl o 2w HA71 AL, Qe T4l s rAPA R
XisH
“sol A sl 2 soldAs) o SUSA

4) 7] et S¥Hol M7(20031d)

5) 2007d AAET 28 W A B B gER 07

51



[Il. Water Management System

The Sewage Act closely related to water quantity management and Countermeasures against Natural
Disasters Act for damages from storms and floods are also separately managed by the ME and MOSPA.
As such, water management system is separately operated by different departments. This approach
undermines the efficiency of water management because each department pursues different goals, which
may cause excessive competition, reckless development, or redundant investment.

As a solution to this problem, the MOLIT prepares a comprehensive plan on long-term dam construction
and oversees dam construction for other departments. However, as the Ministry has conflicting interests

in dam construction with other ministries, such an integrated effort has not been effective.

»= Major Water Management Plans

The most overarching plan for water management in Korea is the “Comprehensive Plan on Long-term
Water Resources Management.” This was adopted by the River Act as an official policy in 1999 and
was comprised of:

® Natural environment and socio-economic conditions

e Water supply-demand dynamics and prospects

e Water resource development and management plans

® Flood damage prevention plans

® Comprehensive plans on the multi-purpose use of rivers and river environments
e Research and development on water resources

e Other measures for water resources management and conservation

6) Act on Treatment of Waste Water, Excreta, and Livestock Excreta: abolished and integrated into the Sewage Act in 2006
7) Act on the Improvement of Water Quality and Support for Residents of the Riverhead of the Han River System, Act

on the Improvement of Water Quality and Support for Residents of the Riverhead of the Nakdong River System, Act
on the Improvement of Water Quality and Support for Residents of the Riverhead of the Geum River System, and Act

on the Improvement of Water Quality and Support for Residents of the Riverhead of the Yeongsan-Seomjin River System
8) The Promotion of and Support for Water Reuse Act
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[Il. Water Management System

Table 10. National Water Management Plan by Department

. MoSPA
Function MOLIT ME (NEMA) MAFRA MoTIE
- Comprehensive
national
territorial plan - Comprehensive
Framework | - Comprehensive national
long-term water environment plan
resource
management plan
- Long-term dam
Quantity construction plan - Agricultural and
- Framework plan fisheries water
Mgt. on groundwater supplies plan
management
- Comprehensive - Comprehensive
Plan on water plan on reduction
Disaster control for river of typhoon &
. valley areas flood disasters
Prevention | _ Framework plan - Comprehensive
on river small river
management maintenance plan
- Comprehensive
water quality and
ecosystem
conservation plan
Quality - Comprehensive
Mgt. national sewage
systems plan
- Framework plan
on sewage
maintenance
- Comprehensive
plan on national
Water water supply
systems
Supply - Framework plan
on waterworks
maintenance
- Comprehensive
Others power supply and

demand plan

In addition to the abovementioned plans, many programs are independently created and operated by different

governmental departments. These are established and executed by different departments, and governed by

different laws and regulations. As a result, those plans and programs are hardly associated with each other,

making it almost impossible to realize integrated water resource management (IWRM).
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IIl. Water Management System

This divided responsibility for water management approach may cause:

e Inefficiency from disconnected water policies between departments

® Policy conflicts from disparate quantity and quality management programs

e Inefficiency in water supply policies (e.g., redundant investment)

® Weak association between local and central governments and concentration on the central government

e Qualitative and quantitative side-effects from water management programs excluding the agriculture

sector

e Failure to connect and coordinate the policies and information technologies

ms History of Key Laws on Water Quantity Management

Table 11. History of Water Quantity Management Laws

River Act

Enact River Act
River management (central

Dams Act

Enact Special
Multi-purpose Dams Act

Water Supply Act

Enact Water Supply Act
Water protection area
Authorization of local
government to manage
water supply systems

Rural Community
Organization Act

1960s | and local government) Management of
Charges for occupation multi-purpose dam - Legal grounds for
& P P rp dedicated industrial water
and use construction .
supply systems (directly
managed by the central
government)
1970s | ~ Shifting from water
control to water use
- Legal grounds for bulk
Enact Dams Act supply systems
- Abol}shment .of the (managed by K-water) Enact Rural Community
. Special Multi-purpose - Transfer of water .. :
- Comprehensive . Organization Act
Dams Act protection area . .
1990s long-term water resource N - Expansion of agricultural
management plan - Long-term dam responsibilities roduction base
& P construction plan (MOLIT—ME) Z rancements
- Support for dam-adjacent | - Transfer of water supply &
communities, etc. responsibilities
(MOLIT—ME)
- i f
- Water control plan for Setting of water demand
. management goal .
river valley areas Private particination in - Support for migrants
2000s | - Water for environmental P P from submerged

improvements (adding to
the list of river uses)

waterworks
- Mandatory installation of
water reuse facilities

communities
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[Il. Water Management System

The River Act is considered the underlying law for water quantity management and most of water
quantity management is based on the Dams Act.

The Dams Act replaced the Special Multi-purpose Dams Act, which was closely related to economic
development in the 1960s. Back then, Korea was in dire need of SOC development to increase food
production, enhance its industrial portfolio, promote export, and develop import-replacing industries.
To this end, efficient development and use of water resources was essential. Accordingly, the
government prepared a “Ten-Year Plan on Comprehensive Water Resource Development,” centering
on the 4 major rivers, and enacted the Special Multi-purpose Dams Act as an institutional framework.
This gave rise to ten multi-purpose dams and one estuary dike.

However, the Act was limited to multi-purpose dams, and failed to support communities and residents
around such dams. As dam construction was governed by other laws and governmental departments
in accordance with their purposes, inter-department or inter-law coordination was a significant challenge.
Thus, the government abolished the Act and enacted the Dams Act to develop a long-term dam

construction plan.

Figure 21. Work Flow of Multi-purpose Dam Construction

Long term planning for dam
construction
(10-year, Minister of the MOLIT)

l

Detrmine potential Prepare a
dam users —> framework plan
(Minister of the MOLIT) (Developer)
Prepare Prepare plans for dam-
action plans adjacent areas(Mayor or
(Developer) Governor of the province)
Pay the dam construction . .
costs(Potential users ~ — Execuition Execuition
(Developer) (Mayor/head of the district)

to the government)

l

Announce the completion of dam construction
(Minister of the MOLIT, Mayor
or Governor of the province)

|
Y Y Y

Operate and manage the Prepare plans for supporting
- - dam(Minister of the dam-adjacent areas(Dam
rights(Minister of )
the MOLIT) MOLIT, Mayor or Management Office /
Governor of the province) Commissioned servicers, annually)

Y Y Y

Commission dam Execution(Mayor/head of the
management district, Dam Management
(K-Water, dam users) Office/Commissioned servicers)

Authorize dam use

Charge for dam use
(Dam users)
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IIl. Water Management System

Table 12. History of Water Quality Management Laws

Enact Sewage Act

- Charges for sewage use

1960s - Authorization of local
governments to manage
sewage systems
Enact Environmental
Conservation Act
1970s
- Water quality rating of
rivers and reservoirs
- Framework plan on
1980s sewage system repairs
and maintenance
Enact Water Quality Enact Act on Waste Water
ot B e i v
Enact Framework Act on . . Watershed Act
. . - Discharge limit
Environmental Policy . . -
. - Discharge limit - Installation of treatment
1990s (replacing the . e - Charges for water use
. - Comprehensive plan on | facilities . .
Environmental . . . - Designation and
. certain reservoir water - Collection and treatment
Conservation Act) . . management of water
quality conservation of excreta valley areas. efc
- Charges for pollution - Transfer of sewage Y T
discharge functions (MOLIT—ME)
Enact Water Quality and
Ecosystem Conservation
Act (replacing the Water
lity Envi 1 E Ri
Quality n\{lronmenta Enact Sewage Act nact Nakdong River
Conservation Act) (integrating the Act on Watershed Act, Geum
£ & River Watershed Act, and
s Waste Water and . ]
- Responsibilities for Yeongsan-Seomjin River
. Excreta)
reservoir wastes Watershed Act
2000s

- Legal grounds for
management of
non-point source
pollution

- Legal grounds for water
quality conservation
plans

- Private participation in
the sewage system

- Promotion of reuse of
treated water

- Charges for water use

- Designation and
management of water
valley areas, etc.
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IIl. Water Management System

= Laws on Water Quality Management

Under the umbrella of the Framework Act on Environmental Policy, multiple laws dictate pollution
prevention and relevant facilities. Major laws for water quality management include:

e Framework Act on Environmental Policy

Water Quality and Ecosystem Conservation Act

Sewage Act

e Promotion of and Support for the Water Reuse Act
® Management of the Drinking Water Act

Act on 4 Major Rivers Watersheds

Under the current legal regime, quality management of all but sea water is the responsibility of the
ME and local governments, with some jobs commissioned to K-water, the KRCC, and the KECO.
Such a disparate legal framework impedes comprehensive and systematic efforts for water quality
conservation, like water quality standards and regulations or facility investment. In contrast, water quality
conservation is the sole responsibility of the ME, and relevant laws are also enacted and operated
by the Ministry.

3. Funding for Water Resource Management

»= History of Funding for Water Resource Management

Securing water resources was critical to Korea’s economic development. To this end, many water
resource programs were launched and needed large-scale funding.

In the early development stage, most funds came from abroad. For example, the Soyang Multi-purpose
Dam Construction Project (1967-1973) relied on international funding to cover as much as 37% of

its costs.
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[Il. Water Management System

The largest funding sources were the Economic Cooperation (ECOP)9), Asia Development Bank (ADB),
International Bank for Reconstruction and Development (IBRD), and the Overseas Economic
Cooperation Fund (OECF)10). Dams mostly relied on loans from Japan, such as from the ECOP and
OECF, and bulk water supply systems relied on the ADB and IBRD. As such, Korea obtained some
26% of funding for water resource projects from international organizations. This also ensured project

sustainability and served an opportunity to learn advanced project management techniques.

Table 13. Financing Sources for Early Water Resource Development Projects
(Unit : KRW 100 million)

. . International
Year Project Total Domestic Overseas .
Funding Source
1960s Dam Soyang 32.1 20.3(63%) 11.8(37%) ECOP
Andong, Daecheong, o o ADB, OECF,
Dam Chungju 751.1 489.8(65%) | 261.4(35%) IBRD
1970s Bulk Wat Seoul Met li
U ater cou etropo 1tan,
2334 150.2(649 .2(369 ADB, IBRD
Supply System Nakdong River 33 50.2(64%) 83.2(36%) ’
Dam Hapcheon, Juam, Imha, | 55,1 o3 4g00) | 181.7(16%) OECF, IBRD
Nakdong River Barrier ’ ' ’ ' ° ’
1980s Bulk Wat G Daech
e A cumgang, ~accieong, 157.5 99.6(63%) 579(37%) ADB, IBRD
Supply System Seomjin, Namgang
Dam 1938.4 1483.5(77%) 454.7(23%)
ECOP, ADB
0, 0, s )
Total Bulk Water Supply System 390.9 249.8(64%) 140.1(36%) OECF. IBRD
Total 2329.3 1733.3(74%) 594.8(26%)

Since the 1990s, Korea has secured funds for water resource projects at home, as its economy has
become strong enough to support them. International funding for dam construction was stopped in
1990 and for water supply systems in 1995.

In recent years, Korea has spent about 2 to 4% of its total annual budget on water management (1
to 2% when excluding disaster-related and agricultural water management). The funds are, apparently,
all drawn from tax revenue.

9) Credit assistance among Korea’s property claims against Japan, i.e., policy loan
10) A Japanese foreign aid institution that Japan established in 1961 to provide economic aid for developing countries and
promote international economic cooperation
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[Il. Water Management System

Table 14. National Budget and Water Management Budget
(Unit : KRW billion)

2006 2007 2008 2009 2010 2011 2012 2013

Total Budget 205,900 | 209,800 | 238,800 | 268,400 | 254,200 | 273,700 | 293,000 | 315,100
Total 5,684 5,282 4,733 7,785 10,541 11,164 10,025 9,231
Water Excluding
Mgt. Disaster/Agriculture 3,547 3,234 2,623 5,447 8,108 8,217 6,167 6,127
Area

== Funding for Multi-purpose Dams, Bulk and Industrial Water Supply
Systems

After the introduction of multi-purpose dams and bulk water supply systems to Korea, the investment
in the infrastructure entirely relied upon the government budget. However, with growing demands for
fiscal expenditures on education and welfare, government spending on water management began to
decrease from 1994 onwards. Instead, K-water, the operator of multi-purpose dams and bulk water
supply systems, became responsible for investment sources. The corporation funded the bulk water
supply system through water charges!'l), and multi-purpose dams were funded through dam raw water
charges!2) and power sales.

From 1998, K-water was required to pay 50% of the compensation costs of multi-purpose dam
construction. Recently, however, it pays construction costs in proportion to benefits!3) because of
deteriorated financial conditions. As the government also cut its contributions (to between 0 and 30%)
to the construction of bulk and industrial water supply systems, K-water became responsible for most
of the funding.

11) Bulk water supply rates are KRW 223/m’® for raw water, KRW 413/m’ for treated water, and KRW 313/m’ for semi-treated
water.

12) The dam raw water rate is KRW 50.3/m’.

13) Benefits of multi-purpose dams include residential and industrial water supplies, power generation, flood control, agricultural
water supply, and river maintenance; and K-water pays for the benefits of residential and industrial water supplies, and
power generation (pro rata).
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IIl. Water Management System

Table 15. Proportion of Funding Responsibilities

Funding to 1993 1994 1996 1998 2003 2006 2007 2012 -

Construction Gov’t 100% 100% | 100% | 100% | 100% | 100% | 100% Pro rata
M‘;“;‘;‘;SOS Compensation | GOVt 100% | 100% | 100% | 50% | S50% | 50% | 50% | according to
benefit
Cost K-water - - - 50% | S0% | 50% | 50% enets
Gov’t 100%
Treatment
> _ 0 0 0 - - -

Bulk Water Facility | o°l B0Vt 100% | 100% | 100% Gov’t 30%,
Supply K-water - - - - 100% | 100% | 100% K-water
System R 70%

Gov’t 100% 100% 70% 100% | 100% 50% 30%
Others
K-water - - 30% - - 50% 70%
Gov’t 100% - - - - - -
. Treatment ) o N o
];;Eiizgtiz(li Facility Local gov’t - 100% | 100% | 100% - - - Gov't 30%.
K-water - - - - 100% | 100% | 100% K-water
Water Supply 70%
System Gov’t 100% 100% | 100% | 100% | 100% | 100% 30% ’
Others
K-water - - - - - - 70%

== Needs to Determine Fair Charges

To execute projects without government support, prices should be set to compensate the costs. Water
supply and sewage systems require heavy investment, and the service quality is easily compromised
when the cost is not compensated. In the case of Korea, overall prices have gone up by 25% since
2005, while water supply and sewage rates have been frozen, which resulted in serious problems in
funding for the systems.

Korea’s public sector (local governments, K-water, and the KRCC) is responsible for water management;
and price stabilization and the public nature of water management are overly emphasized. For example,
most agricultural water is supplied for free, and rates charged for water supply and sewage services
are lower than the costs. This led to daunting challenges in funding the investment needed for the
systems, and the government provides subsidies of about KRW 4.5 trillion every year to compensate

for the gap.
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IIl. Water Management System

Table 16. Cost Coverage and Subsidies for Water Supply and Sewage Facilities

2006 2007 2008 2009 2010 2011
Cost Coverage (%) 82% 84.4% 83.9% 80.1% 78.5% 76.1%
Water Supply ™ gupsidy (KRW 100
- 543.8 571.4 749.6 713.0 704.4 837.0
million)
Cost Coverage (%) 57.8% 42.6% 41.5% 38.3% 38.1% 35.8%
Sewage Subsidy (KRW 100
- 3086.3 3055.0 3433.6 4042.5 3765.0 3710.1
million)
Subsidy Total 3630.1 3626.4 418322 4755.5 4469.4 4547.1

== Implications

Developing countries need to learn from Korea’s practices: funding water management projects from
international organizations (like the ADB and IBRD) or policy loans from the Economic Development
Cooperation Fund (EDCF)!4). It should be noted that Korea invested as much as 19% of the
government’s total budget in water resource development.!5) Considering that the public sector is usually
responsible for water resource management, it is necessary 1) to prepare a systematic funding scheme
and legal grounds for it, 2) to establish a dedicated organization for efficient management, and 3)

to set up fair prices compensating costs for water supply and sewage systems (at least to some extent).

14) Policy Fund that the Korean government established in 1987 to support economic development of developing countries

and promote economic cooperation with them
15) The Korean government invested KRW 32.7 billion, among the total investment of KRW 170.4 billion of the first Economic

Development Plan, in water resource development.
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IIl. Water Management System

Table 17. Water-related Funding in 2011

(Unit : KRW 100 million)

Local 5190.7 Local gov’t 1961 Individual, users
Water Supply Water Supply Act
Charge Bulk 1021.4 K-water 1980 Local gov’t, factories
Sewage Charge 2803.4 Local gov’t 1966 Individual, users Sewage Act
Multi-purpose Dam 992 Kowater 1986 Users of multi-purpose dam Dams Act
Water Charge water
Korea Water
R from H: li
evenue from Hydraulic 387.2 K-water 1973 Power company Resources
Power Sales :
Corporation Act
Sub-total 9501.9
Water Quality 232 Gov't 1995 Drinking water manufacturers, Management of
Improvement Charge ' v developers, and importers Drinking Water Act
. o Water Quality and
Disch I t . .
1scharge fmpostaon 87.4 Gov’t 1981 | Party who discharges pollution Ecosystem
Charge .
Conservation Act
.. Al 4 Major Ri
Water Use Charge 900.8 Gov’t 2000 Individual ot on ot Bivers
Watersheds
Total 10513.3
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Y. Advanced Programs for Water
Management

1. Integrated Water Resource Management (IWRM)

Integrated Water Resource Management(IWRM) refers to a consistent and systematic management
practice that encompasses any and all surface water and groundwater. When the range of IWRM includes
river valleys, it can be labeled as valley water resource management. IWRM is not just about water
itself, but also covers comprehensive dimensions of the water ecosystem, including vegetation, soil,

and climate.

Figure 22. Water Circulation System

e uln.
generation ==
S

Resenvoir
'

IWRM must be executed in the entire context of water circulation. When building a dam for flood
control and water supply or treating pollutants introduced to rivers, an integrated approach is critical.
In Korea, IWRM includes the following efforts:
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|V. Advanced Programs for Water Management

® Building multi-purpose dams for water supply to improve river environments

® Managing reserves/reservoirs in association with efforts to improve the water quality of multi-purpose
dam reserves

e Discharging water from dam reserves to improve water quality and restore the ecosystem of the river

e Securing funds for water quality management under the Act on 4 Major Rivers Watersheds and
operating a watershed management committee

e Implementing environmental policies to protect water quality and the ecosystem

® Designating integrated zones for the integrated management of local water supply systems

IWRM provides a fast track to sustainable water management by tackling problems in the overly-divided
management system. Going forward, consistent efforts are needed to establish an institutional ground
for IWRM.

2. Total Water Pollution Loading System

So far, Korea has regulated the quality of waste water discharged from households or factories in
an effort to protect the 4 major rivers from contamination by setting discharge limits. Nevertheless,
water quality has hardly been improved because the total amount of pollutants coming into rivers
has continued to increase as a result of urbanization and industrialization. Thus, the government enacted

the Act on 4 Major Rivers Watersheds and adopted the total water pollution loading system.

Figure 23. Concept Map for Water Pollution Loading

S— Area demarcation

Point of water
quality target
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|V. Advanced Programs for Water Management

Under the total water pollution loading system, local governments set the target of water quality and
the cap on total pollutants and allow developmental activities to the extent that water quality is improved.
This not only promotes effective improvement in water quality, but also strikes a balance between

development and environmental protection.

Table 18. Concept of Total Pollution Loading System

@ Set the “water quality target” and the “reference water volume.” (@) Estimate the “total pollution loading (discharged)”
for the target year, by considering environmental conditions and development plans in the areas. @) Set up the “target pollution
loading (permitted)” to meet the water quality target. @ The “Discharged amount” minus the “permitted amount” is the

pollution amount to reduce in order to meet the target.

Figure 24. Procedure of Total Pollution Loading System

Basic guidelines for the total
pollution loading system

A4

Water qulity target

4

Framework plan on the total
pollution loading system

Assignment of pollution loading
« By unit-valley, by local
government

A4

Execution plan on total pollution
loading system

Assignment of pollution loading
+ By pollutant group

- By polluter

- Ministry of the ME

* City/Province boundaries: Minister of
the ME

* Within City/Province:
Mayor/Governor of Province or
Minister of the ME

+ Established by Mayor/Governor

- Reviewed by Total Pollution
Loading System survey team

* Approved by Minister of the ME

- Established by Mayor/Governor

+ Reviewed by Total Pollution Loading
System survey team

- Approved by Mayor/Governor or
Head of local environmental office

Public sector

Establish basic environmental infrastructure
- Impose stronger quality standards on
discharing waste water
- Assign the cap on pollution loading

Improvepoll
* Tighten

- Improvement order
- Sanctions (eg, penalties on
excess waste discharges)

- Assign the cap on pollution loading

Private sector

ution prevention facilities
discharge permissions

) 4

Penalties for non-compliance

« No permissions for development project
« No permissions for building project
(greater than a certain size)
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IV. Advanced Programs for Water Management

The total water pollution loading system is applied to 4 major rivers under the Act on 4 Major Rivers
Watersheds and the Water Quality and Ecosystem Conservation Act. It was first introduced to the
Han River in 1999 on a voluntary basis and became mandatory in 2010. For the Nakdong, Geum,

and Yeongsan-Seomjin Rivers, it was adopted in 2002 as a mandatory policy from the outset.
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V- summary and Implications

Water management in Korea has evolved in accordance with policy goals. Effectively harnessing the
4 major rivers was an essential task for the government to meet the surging water demand generated
by rapid economic growth and urbanization from the 1960s to the 1990s and to prevent flood damage.
For a small country with a large population and heavily-concentrated precipitation during summer
season, multi-purpose dams were the inevitable option to secure water resources and prevent water
disasters.

From its first economic growth plan, Korea made systematic efforts to build water infrastructure to
support the economy. It established the “Ten-Year Plan on Comprehensive Water Resource
Development” and legal grounds, including the Special Multi-purpose Dams Act and the Promotion
Act of Industrial Sites Development; and established the Korea Water Resources Corporation(K-water),
an institution dedicated to water resource development. Back then, the government provided most of
the funding for water resource development. Also, It strived to secure international funding for
large-scale projects, such as the construction of the Soyang multi-purpose dam.

As public awareness of environmental and ecosystem protection began to grow in the late 1990s,
investment in water resource development began to shrink, making it more difficult to prepare and
implement systematic measures to respond to climate change. In addition, because many departments
of the central government are involved in managing water quantity, quality, and disasters, their roles,
responsibilities and policies often conflict with each other.

As the role of local governments grows by introducing autonomous governing system since 1995,
they also played a greater role in water management. This has led to redundant investment and more
inter-regional conflicts over water-related issues.

Thus, Korea needs to urgently introduce the IWRM concept that comprehensively manages both water
quantity and quality based on the major rivers. To this end, basic principles must be established, and
the roles and responsibilities of relevant institutions and organizations for water management need
to be clearly redefined. Implementation of Framework Act on Water Enacting may be a good start.
Entering the 2000s, demands for government expenditure for other areas has been rising, and the
government has had to scale down its budget on water management. Plus, it is difficult to secure
other financial sources by which water resources could be managed in a sustainable way. Since the
government has kept water supply and sewage rates from increasing to curb inflation, water
infrastructure has yet to be upgraded to improve water quality and tackle climate change. Thus, proper

rates for water supply and sewage services are critical for sustainable water management.
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