The 4th KARMI Conference

A Past and Current Path of

Water Policy in Korea

December 4, 2021
IJ Kim, Director General, Ph.D

Water and Land Research Group

Korea Environment Institute (KEI)

Gobiobotia brevibar‘ (MOE, 2009)
: T 'f.i‘?.\:i'(‘




A Modern Era of Republic of Korea : 1945-1990s

- Rapid Economic Development with Rapid Investment to
overcome extreme poverty and little growth potential



“"Three Hardships” on National Development

Colonial legacy: Japan’s occupation (1910-1945)

Civil wars/internal conflicts: Korea War (June 1950~ July 1953)

» Casualty: >640,000(death), > 1.2 mil.(injured/missing)

» GDP: -15.1%(1950), -6.1%(1951)

- >42% of Industry in S. Korea was destroyed

Pervasive Extreme poverty

- GNI per capita: $67(1953), $104(1963)

» 40.9% of total population in absolute poverty in 1965 5 S R A
o < KRW 20,000/month for urban household, <17,000 for rural &% :

o Other constraints from 1950s to 1960s

» No economic engine for the country’s development

+ Very high illiteracy

» Big dependent economy on foreign aid
» Bad public health: 77% of Helminth egg positive rate in young students

- Little natural resources, not properly managed water resources = little sources to
power
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Youngsters at the Happy
Mountain Orphanage,
Busan, Korea, gather round
for their evening meal.

Date: December 17, 1951
Photo Credit: US Army by
Cpl Leon W. Laubrick
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Constructing Multipurpose Dams

KEI”

Total Capacity of Reservoir(million m?3)
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Hydro (%) to Total Power Generation
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Trends in Hydro Power over 40 Years

-Shared % of Hydro
36.8% in 1961
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= 1.3 % in 2017

Hydro of KEPCO and Others (generated, MWh)
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o Infection (Helminth) Rate that is related to water supply, basic hy

giene &sanitation (feces and urine collection)

» The rate in the young students dramatically decreases 71.3% (1971) = 19.7

% (1980)
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\ A Rural Sanitation Facility

20

10

:Hong et al., 2006

1969 1971 1973 1975 1977 1979 1981 1983 1985 1987 1989 1991 1993

Year

ey,
120806630200

©
8

[+:]
8
Thousands

600

500

400

300

200

100

Number of Rural Sanitation Facility (RSF)

“Three Hardships” on National Development

n

10



Increased Sanitation Units, Remarkably

<Total Numbers of Sanitation Unit
in the Country, 1971-1991>
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€ Gradual and rapid increase across the country

€ Seemingly, rural sanitation is not good as in urban, but it also
shows growing pattern in next slide even the population is
decreasing. It is a visual/graphical impact.

* Note: Urban represents the 15t administrative areas (all city-levels), while
Rural Tier-1 represents the 29, or County-level (“Eup” in Korean). Tier-2
(Township-level or “Myeon” in Korean) need to be included for further
comprehensive analyses standing for all rural areas.

» Data sources: Korean Statistical Information Service and others
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Remarkable increases year by year between 1971-1980, and
1986-1987 & 1988-1989 (Asia & World Olympics in Seoul). In

some years(1973, 1979,1980), much higher in rural than in urban
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Latrine First, Toilet Second in Rural Sanitation

€ Like urban, pit latrine in rural is also the largest type of
<Total Numbers of Latrine and Toilet majority throughout the years.

in Rural(Tier-1), 1971-1991> € After 1980, !atrlne decrgase whereas toilet increases. The
scale-up (toilet) started in early 1980s, but fast growing

, 900 o0 , since 1985-1986.
° T
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Although the data in 1976 and 1977 is missing, 1970-1980 is the 3 |
booming era of rural sanitation in Korea = &0 10
This is the evidence 1) needed to look further at the New Village
Movement in 1970s=>» 50 ‘ ! RN
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.
I Economy and Water & Sanitation in Korea KEI
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MOE(2011, 2012, 2015), Bank of Korea(2013), World Bank(2015), KOSIS(2016)

« GNI per capita: USD 94 (1961) =» 27,600 (2016) = 31,755 (2020)

.| » Water supply coverage: 17% (1961) = 98.9% (2016) = 99.3%(2019)

\\ /. Sewage treatment coverage: <2% (1961) = 93.2% (2016) = 94.3% (2019)
\\g@ « Lowered flood risk after constructing multi-purpose dams and levees
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(Urban) Water Transitions Framework

Cumulative Socio-Political Drivers >

Intergenerational
equity, resilience to
climate change

Public health
protection

Flood protection Social amenity, Limits on natural
environmental resources

protection

Water supply
access &
security

Water Supply Sewered Drained Waterways Water Cycle
City City City City City

Major Waterworks in Korea were remarkably achieved in 30
years.

Adaptive, multi-
functional infrastructure
& urban design
reinforcing water
sensitive values &
behaviours

Point & diffuse Diverse, fit-for- purpose
sources & end-use
efficiency, waterway
health restoration

source pollution
management

Service Delivery Functions >

Modified from: Brown et al (2009), and Wong and Brown (2009)
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A Modern Era of Republic of Korea : 1990s-2010s

- Moving forward to increase economic, environmental, and
ecological sustainability in many sectors

- however, huge gaps in terms of policy incoherence and
management inefficiency was continued in water sector
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r
I Water Quality Monitoring (WQM) in Korea KEI”’

65.8% increased
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I All-listed Parameters in WQM
“ome | pwmees | sm

pH, DO, BOD, COD, SS, t-coliform, T-N, T-P, Temp, Phenols, EC, Cd, CN, Pb,
Cr+6, As, Hg, ABS, PCB, Turbidity, Organo-phosphorus, Cl-, N-hexane, Soluble 27

1993

2008.1.18

2009.4.20
2013.5.30

2013.6.24
2014.7.1.

2015.7.20

2016.4.1

\ L
“ s&,ﬁ. qu; @ .0
[] -.:}

Mn, TCE, PCE

(added) NH3-N, NO3-N, e-coliform, DTN, DTP, PO4-P, Chl-a, CCl4, 1,2-DCE,

DCM, Benzene, CHCI3, TOC, Cu, Zn, Cr, F, Color, Soluble Fe
(added) Sb, DEHP, TSS

(added) real-time(EC, PCB, turbidity, VOCs(9)), eco-toxicity(daphnia, fish,
micro-organism, etc) sediment(PCBs(10), PAHs(16), DDTs(6), VOCs(12), Al,

CODsed, SRP, Li, Ni, particle, water content, carbon weight)

(added) 1,4-dioxane
(added) CH20, HCB

(updated) sampling method for sediment

(added) radio-active (Ba, Se, 134Cs, 13/Cs, 131|)

KEI”

45 (+18)
48 (+3)

112(+64)
(real-time &

sediment
monitoring)

113 (+1)

115 (+2)

120 (+5)

Annual Operation Planning of Water Quality 18
Monitoring (MOE, 1993-2017)



A New Measure : Aquatic Ecosystem Monitoring ~ KEI~

Number of e-Stations
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& Research Purpose
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Annual Operation Planning of Water Quality 19
Monitoring (MOE, 1993-2017)



o
I National Budget for WQM and AEM KEI

50
45 -
40 -
35 -

19.9 times increased over about 20 yrs
30 -
25 -
20 -
15 -
10 -
' o8-8 l

0
2000 | 2001 | 2002 | 2003 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
Budget(USD Mil)| 2.3 | 3.3 | 46 | 8.1 | 149 |16.0 | 15.2 | 27.1 | 245 |28.1 | 30.5 | 35.1 | 34.5| 38.2 | 45.8

Executed by 2017

Source: MOE, National Assembly

« 2001~ : Real-time (automated) Water Quality Monitoring
« 2008~ : TMPL Monitoring (in part of 1st Phase)

« 2011~ : TMPL Monitoring of 25t Phase . .
« 2012~ : Sediment Monitoring (integrating) <Integrating Water Information>

./ 2015~ : Radioactive material monitoring RainDrop 2 TapDrop
\MQ . « 2016~ : Aquatic Ecosystem Monitoring

Annual Operation Planning of Water Quality

Monitoring (MOE, 1993-2017) 20



Water Information System : MOE (KMA) and MOLIT

Precipitation & Mereology Data from Radar

O (77

Mg 2dE U IEDESE HEXNE M7

- National B f
Same Data from Same Devices, but Operated by the Ai C;i(,)[n(azmi;eau °

different ministries




I Separated Water Stations for Quantity and Quality

Saemangeum Watershed

Jeong et al. (2017)
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I Regional Water Supply vs. Local Water Supply

Water Supply Facilities : Intake and treatment facility

Year & Facility 2007 2008 2009 2010 2011 2012 2013 2014 2015 Ava.
intake Capacity Local 19594 19845 19,839 19,242 19,700 19,615 19692 19,666 18,709 19,544
(103 m°/d)  Regional 17,424 17,200 17,682 17,682 17.462 17,462 17,489 17,553 13,882 17,093
Intake Local 534 486 516 531 495 496 494 501 531 509

(%) Regional 501 496 495 535 556 569 587 588 583 546
Treatment  |ocal 21,691 21,318 21,516 21,136 21,132 20,221 20,352 20,325 19,973 20,852
e Regional 6.764 7,015 7369 7772 7648 7428 6816 6816 6851 7,164

(10"3 m3/d)
Local 55.0 56.1 554  56.7 57.3 59.8 515 60.0 61.6 57.9

Treatment
(%) Regional 516 518 504 511 543 564 633 653 673 568
Leakage (%) 12.8 12.2 11.4 10.8 10.4 10.4 10.7 11.1 10.9 11.2

« The percentages of Intake Facility for Regional and Local by 2015 were still

lower than 60%.
« The percentages of Treatment Facility for Regional and Local since 2014 or

2015 were slightly higher than 60%

\\ /’
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I River Restoration Projects : Overlapped

« MOLIT was focusing on flood management mainly, while MOE on water
quality & ecosystem restoration = significant lack of coordination

Dangjin Stream o
(USD 5 M in total) 2

>

Yesan Stream
SD 3.5 Min total)

Onyag Stream

Bogang Stream
(USD 3.6 Min total)

(USD 6.8 M in otal) -

IJ Kim (208)

If river projects of MOE
and MOLIT were
combined, estimated
benefits would be more

than USD 6.35 Bil.. (1IJ Kim
et al, 2017)

Huge incoherence and
inefficiency in water policy
and investment (supply,
treatment, green-infra,
weather radar) was
identically found.
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| 16 Weirs in 4 Major-Rivers (Project) KEI”

- Total investment : USD 22 Bn
including dredging, weir,
detention reservoir, m.p.
dams, and fish ladder, etc

- Installing Hydro-Power
Generators for all 16 weirs
(In-stream Type)

- Capacity of Hydro-Power
Generation : 275 GWh in total
(15,000~30,000 MWh)

B New Dam

Re-designed Estuarine Barrage
" River Deepening

\ ‘ ) important Bird Area
“\‘éﬁi"-:’ 25



Integrated

-
Water-related Acts in Korea Basin Warer
Build and Supply Water Quality Management Managemeat
30 = > %4
—e—MOE —e—MOLIT 28(MOE)
--o-- MOAFRA -=-MOIS
-+--MOTIE --a--Other Mins. | 2002 2011
- - River Basins (3) - Water Reuse
16(MOLIT)
20 1963 1653 | 1999
- Pollution - Han River Basin
Contro 1966 - Environment
- Dam Cnstr. Policy
- Sewarage
1994
m - Groundwater |
s b 1991 | Pras. A5(MOAFRA)
S 1962 - Water Quality O,P’ 1
= - Electricit o I
- y 10(Others)
Q - Forest !
] 1 : 0O i
E 10 Control i W, ! ining 00 S E/
. R; o--- AN _BOEH -
v River... [/ Dmage g
b ’p A@EBEaE8 i
’p-o' | w;x
1960 0ol  mEE----TH
- Civil / !
5 ) ADPAT -A-A-;-,@-ﬁ-ﬁﬂ-d— 5-6-0-----=& 2009 {6(MOTIE)
Act in 1949 —FOTOC00 CO’/ } | 1996 Dam Safety |
- Farmland ol i ' f Natural Diaster
Reform la—a—a—a’-o-----e—--é' ----------- BB--EEE8H
6 , ,fi 1981 19{95
\\ 0 PR - Hqt Spring Small|River |
& 1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025
\\ ' Year 26



Water Ministries in Korea (Past)

KEI”

) Kim, 2014, 2018

* Heavily fragmented institutional arrangement in Water Sector =2 Lack of Coordination

I" Fixed role and function since 1994
1

| Nq%ional Ministry

Ministry of
Land,
Transport, and
Infrastructure

(MOLIT)

\,

7

Quantity &
Regional

Supply

K-Water

(operating
Regional (Bulk)
Water
Network)

Ministry of
Environment

(MOE)

Quality,

Local Supply,
& Ecosystem

Korea
Environment
Corporation

(KECO)

Ministry of
Agriculture,

Food, and
Rural Affair

(MOAFRA)

Irrigation

Korea Rural
Corporation

(KRC)

Ministry of

Trade, Industry,

and Energy
(MOTIE)

Korea Hydro &

Nuclear Power
Company

(KHNP)

Ministry of

Security and
Public

Administration

(MOSPA)

Disaster &

Safety

National
Disaster
Management

Institute
(NDMI)
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Water Plans : MOE

MOE

MOLIT

National Environment Plan

and MOLIT (before the Re

National Water Environment Management Plan

Basin Water Enviionment Management Plan
Watershed/Catchment Water Enviionment Management Plan
National Nonpoint Source Pollution Management Plan
National Waterworks Management Plan

National Sewerage Management Plan

Basin Sewerage Management Plan

Goundwater Quality Management Plan

National Water Reuse Plan

Ripairian Zone Management Plan
Total Pollution Load Management Plan

Water Environment Monitoring Plan

Naitonal Land Develeopment Plan

River Maintenance Plan

National Water Resources Management Plan

River Basin Water Resources Manamgent Plan

Hydrological Suvery Plan

Long-term Dam Construction Plan
Goundwater Management Plan

Regional Waterworks Plan

form) KEI
. e e

2016-2035
2016-2025
2016-2025

2012-2020
2016-2025
2016-2025
(2013-2030)
2013-2021
2011~2020
(2014-2018)
Phase 3
Annual
2011-2020
2001-2020
Under reivew
2011-2020
2012-2021
2012-2021
2015-2025

)
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A Beginning Future of Water Reform since May 2017

- Part | : Better Democracy the nation dreams
- Part Il : Water and Politics
- Part Il : Cornerstone in Policy : Laws and Plans
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(Former) Senior Secretary of Civil Society

1) Auditing 4 Major Rive
2) Performing Water Refdrm
revise Government Organization Acts)




KEI”

Debate and Fight
Expertise was like skin color.

Revising the Government
Orgazniation Act was failed
in the National Assembly,
July 20, 2017.
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KEI”

Debate and Fight
Lawmakers : trouble-
maker, negotiator, and
key-maker

Agreed on the government
proposal of water reform, but
not fully, May 18, 2018

The National Assembly passed
the Three Acts, May 28, 2018.
Government Structure Act
Water Framework Act (new)
Water Technology and
Industry Act (new)

34



I National Water Reform in Korea (June 8, 2018)

@ “1st Governmental Reorganization in Water Sector since 1994”

Governmental : 188 Officials
Kwater : > 6,000 Staffs

MOLIT MOE ,Q,SLQ,

Water Quality,

MOE

Integrated Water Management
(Surface water, Groundwater,

Water Quantity,

Regional CED 'T_?)lizri\clvii(;iyws;?g’ Waterworks, Basin Management, etc.)
Waterworks June 2018
0 | —
= wfe @ =A= j
I
— — ‘
] i

U

92

D a% >
Governments: 600 M
Kwater: > 10B

// Source: Kang (2020)
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The Water Framework Act

Chairs: The Prime Minister and a Public Expert

Presidential Water Commission

Han River
Basin Water
Commission

Nakdong River Geum River
Basin Water Basin Water
Commission Commission

The 1st National Water Plan
(2021-2030)

Al 12t

Yeongsan/
Seomjin River
Basin Water
Commission

Chairs: The Environment Minister and a Public Expert

2stEpe
7] =2 A &

[2021-2030]

4 Basin Plans are under
development by June 2022

—

Water Commission Support Secretariat

(Planning/Operation Team, Deliberation Support/Communication Team,

Four River Basin Water Commissions Support Teams)

(V4

2+, % .»Source: Kang (2020)

=

Han Nakdong Geum .
River River River Y/s R_|ver
N . N Basin
Basin Basin Basin Plan
Plan Plan Plan
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KEI”

Measuring Integrated Water Management

SDG 6.5.1. (Korea, 2017 vs. 2020)

UNEP(2017)

Country baseline IWRM score: 68

| Global average

(
IWRM
IMPLEMENTATION

2017 IWNRM IMPLEMENTATION STATUS

53

IWRM implementation category: MEDIUM-HIGH

UNDERLYING IWRM DIMENSIONS
v

&

Enabling Institutions and Management Financing
environment par
Policies, plans and laws to Capacity, participation and Instruments to monitor and Budgets and revenue
support IWNRM. coordination at all levels. manage water resources and raising for IWRM and
ecosystems. infrastructure.
Overall
Financing Enabling

IJ Kim et al (2020)

\. /’ |

\\ S0 e
[] ‘:}

Management
instruments

environment

Institutions and
participation

UNEP(2021)

STATUS PROGRESS

2017 —> 2020 —— > 2030

100
VERY HIGH _ |
90

70 ./ ~ &

50 - S

MEDIUM-HIGH

30 = &
Low

VERYLOW]E .
9 2017 score: 68

IWRM IMPLEMENTATION

Global target for SDG 6.5.1 is “very high” implementation
by 2030. Countries may set their own national target™.

IWRM DIMENSIONS

2017 score: 80 !

g5 {3
Lo

02017 score: 70 !

0 2017 score: 7

Ca

8

%

V
et

Enabling Institutions and Management Financing
environment participation instruments
Policies, plans and laws to Capacity, participation and Instruments to monitor and Budgets and revenue
support IWRM. coordination at all levels. manage water resources and raising for IWNRM and

ecosystems. infrastructure.

37



I. On-going Challenges : Water Financing & Efficiency

0.9

0.8

0.7

0.6

0.5

0.4

Cost or Tariff (5/m3)

0.3

0.2

0.1

0.0

il S e ———e__

Y e

-

-.'--

[ 3=

I Service cost(WS)
e Avg tariff(WT)

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

m Avg tariff(Ws) I Service cost(WT)

--®--Cost recovery(WS) --m-- Cost recovery(WT)

100

S0

80

70

60

50

40

30

20

10

Cost recovery (%)




Lessons and Conclusions

Rapid Economic Growth in Korea was able because of timely suitable
investment and great efforts on water development including multi-
purpose dams, water supply, sewerage treatment and so on.

* however, restoring water environment (water quality and aquatic
ecosystem), which was disturbed by rapid development, was not
easily and effectively performed.

Since 1994, governmental institutional arrangement was not changed, but
heavily fragmented, while policy incoherence and management
inefficiency hinder sustainable water management or integrated water
management (IWM).

« More than 80 Water-related Acts amongst 5 Ministries were enforced.
» At least 62 types of water plans were legally implemented.

In order to make the Water Reform initiated by the National Leader
successful, integrating, reducing, and coordinating water-related acts and
plans is underway for transforming water innovation in Korea.
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