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t}. ojo & Aol QP%T—‘%NME(ZOZDQ F9-7% A FH4E o8 F
ZALE A B9 A= BE Aol gt Z47] §45& APdsHL ou S RA s
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( 4-10) & &7 XNHE &27| /% 8K-water ZHAF)

HS Hz54H Z2l(m) Hr 24(m/s)
1 A (FARD) 0.26 0.03
2 FEHAET) 1.24 0.16
3 J e 0.31 0.19
4 FLLESE) 1.36 0.06
5 FFA(EE ) 0.74 0.09
6 A L(LE21) 0.24 0.13
7 QIAI T} F ) 0.81 0.034407
8 IAH(EE) 0.46 0.2
9 QA () 1.11 0.11
10 QIA| (AT ) 0.4 0.18
11 B A (FAL) 0.47 0.09
12 B (EE ) 0.6 0.02
13 B3H9712) 0.47 0.15
14 B EA) 0.25 0.21
15 FEH(FH) 0.19 0.11
16 quh;L(oqu) 0.61 0.01
17 FEHEA ) 0.43 0.1
18 A5HEHw) 0.59 0.04
19 GFAI (0] Aka) 0.37 0.11
20 T ET) 0.11 0.04
21 EPA(E=E1) 0.25 0
22 FHA(Folw) 0.39 0.01
23 ARG F ) 0.68 0.08
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(B 4-10)2] A&

HS HZAY Z4(m) I {5(m/s)
24 AZTHALY) 0.56 0.08
25 AZHA 4a) 0.68 0.08
26 TFFHE) 0.48 0.04
27 TFHEE ) 0.66 0.05
28 AFE(H-S) 0.6 0.16
29 YY) 0.72 0.11
30 FYEEY) 0.93 0.02
31 A HBET) 1.25 0.07
32 AP TH(SAN) 0.81 0.11
33 L) 1.24 0
34 AP (EHg ) 0.4 0.28
35 AR (e ) 0.94 0.03
36 AP (ET) 2.92 0.01
37 St (=) 1.14 0.02
38 FAA () 0.08 0.28
39 SAA () 0.16 0.05
40 SA (RHEa) 1.03 0.04
41 Zra(dsh) 0.41 0.13
42 RS ) 0.19 0.08
43 ZbH (g4 0.23 0.17
44 ZbH (A 1) 0.24 0.05
45 FARH(EE ) 0.48 0.45
46 FEH(EEE) 0.41 0.22
47 FeHEY) 0.43 0.18
48 SAT(e1YH ) 0.33 0.39
49 SHATAHA ) 0.4 0.15
50 SFA(BAE) 0.6 0.02
51 PAH(E L) 0.47 0.04
52 (U ) 0.65 0.01
53 HATCPE) 0.59 0.01
54 ST ) 0.37 0.1
55 +AAER D) 0.44 0.11
56 YD) 0.34 0.09
57 e (A ) 0.39 0.01
58 AEa(FA) 0.39 0.02
Bt 75 = - 0.10
EFHA = = 0.092
Ha s = - 0.0
s = - 0.45

A5 K-water BFAFFEARQ0200E B8oto] A7 24,
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I Executive Summary

I. Introduction: Background and Objectives

Q0 Background

o The reason why decision-makers in water management policies should
focus on sustainable water resource conservation policies is because
securing an ample supply of clean water, which is not lacking for citizens
and nature, is the cornerstone of regional balanced development and

natural environmental management.

o There are three major issues facing the sustainability of water resource
policies: What impact do economic and social conditions such as low
growth, population decline, and regional extinction have on water
demand and supply, including water use?, How to deal with the increased
uncertainty in implementing and planning water resource policies due
to climate crises, which may render existing policy achievements and
indicators (such as water supply rates) ineffective? Does the current
system effectively address these issues, and is there a lack of exploration

of new systems to prepare for future changes?

o This study aims to explore policy directions for three issues in water
resource conservation policies by examining the past and present status
and problems of “water resources,” “water protection areas,” ‘water

intake facilities,” and “water resource regulations.”

o According to Article 3 of the Water Supply Act, the legal definition of

‘Source water is ‘rivers, lakes, groundwater, and seawater in areas where
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water intake facilities are installed for drinking, industrial use, etc.”

o However, if we combine it with the definition and concept of water
circulation and water resources in the Basic Water Management Act,
“water source” can be considered as “water that cannot be replaced in
people’s lives and economic activities as a resource throughout the entire

water circulation process,” and

o The function of water resource policies should not only be limited to
the boundary between domestic and industrial water use but also consider
the sustainability of water use for other purposes and the enhancement

of ecosystem health.

o The first designated water protection area in Korea was the “Pohang
Second Water Source” designated by the head of the Ministry of Land
and Construction Affairs at the time (designated on March 24, 1962), and

it has been maintained and operated for about 62 years to date.

o The content order of the provisions at the time of the enactment of the
Water Supply Act was the purpose of designating water protection areas
(Article 3), water quality standards for water sources (Article 4), and

standards for water supply facilities (Article 5).

o Until the entire revision of the Water Supply Act (December 1991), the
authority to designate water protection areas and set water quality
standards was vested in the head of the Ministry of Land and Construction
Affairs, the Minister of Construction, and the Minister of Construction
and Transportation. With the entire revision, the concept of water
protection areas was expanded and enlarged to include not only “water
quality preservation” but also the function of “securing water quantity”

as originally intended.
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o After the first water protection area was designated in 1962, the number
of water protection areas nationwide increased to a total of 327 in 1989,
but as of 2022, it decreased to a total of 284 (based on local government

names).

o This study is planned to examine the current status, causes, backgrounds,
and implications of the nationwide increase and decrease in water
protection areas from the past to the present. It is designed to derive

implications for water policies overall in the era of climate crises.

o From the mid-2022 to the first half of 2023, Gwangju Metropolitan City
experienced severe water shortages. However, three out of five water
protection areas in Gwangju Metropolitan City were lifted recently (until
September 2022). Conversely, Gwangju Metropolitan City temporarily
used river water, which was not of good quality, as a water source due

to concerns about water shortages.

o In 2015, a water shortage incident (full-scale water rationing) occurred
in eight cities and counties in the western part of Chungcheongnam-do
Province. It was found that most of the water protection areas in this
region had almost disappeared (from a total of 12 in 2000 to only one
in 2013, the Yeondang water protection area). This was analyzed to have
had a significant impact on the reduction in water intake facilities and

their design capacities.

o While research is needed on the nationwide increase and decrease in water
protection areas and their impacts, one of the representative causes of

protection area deregulation is speculated to be water resource regulations.

o In October 2020, the mayor of Namyangju, Gyeonggi-do Province, and
some residents of Jo-an-myeon filed a constitutional appeal against the

“Paldang Lake water source protection area regulation” under Article 7
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of the Water Supply Act (designation of water source protection areas,
etc) and the “Water Source Management Regulations,” claiming that it
infringed on the constitutional rights of freedom of occupation, equality,

and property rights guaranteed by the constitution.

o Therefore, research that accurately understands the current status of water
resource regulations and constructs rational scenarios is necessary when
lawsuits are filed by some residents in water protection areas and local

government heads against the government and the Constitutional Court.

o Moreover, while it is partially understandable that there is a loud voice
for the deregulation of water protection areas from residents in areas
where damage perception due to water resource regulations is high,
similar to the social and natural conditions that make it difficult to
develop large-scale new dams, the re-designation of water protection
areas after deregulation can impose regional burdens. Therefore, there
is a need to present basic principles of regulation rationalization that

all stakeholders can agree on and accept.

o Lastly, the background of this study is to search for “systematic preventive
measures  and ‘thorough monitoring systems” necessary for water quality

conservation of water sources.

o Considering the increase in water pollution accidents and the increase
in (new) trace pollutants, it is necessary to review the improvements in
preventive measures for water quantity and quality conservation and the

establishment of a “continuous monitoring” system for water quality.

0 Research Objectives

o The two main objectives of this study are to propose the direction of

balanced water resource conservation policies considering the operation
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of local and metropolitan water sources and to contribute to sustainable
water quality conservation policies by examining the applicability of

rational scenarios and alternatives for water resource regulations.

II. Analysis of the Increase/Decrease Status of Source Water

Protection Areas

O Over the past 23 years (2000-2022), 147 water source protection areas

were canceled and 33 were newly established (114 places, 28.2% decrease).

o The metropolitan local governments with the greatest decrease in water
supply source protection areas in 2022 compared to 2000 are Chungnam
(76.9%) > Chungbuk (60.9%) > Jeonbuk (54.5%), with Jeonnam (15.3%)

showing the lowest decrease.

o The main cause and background of the removal of water source
protection zones was analyzed as the old/suspension/closure of the water
source, and the results of the removal were the supply of regional water
supply (55.5%), integration of local water supply (6.3%), and Buddha
statues (37.9%, most of them). (lack of data/statistics)

o There is a severe lack of publicly available data that can identify the status
of designation and change (revocation) of water source protection areas.
It is believed that an investigation into the status of changes to the basic

plan for water supply maintenance is also necessary.

o In the future, it is judged that additional analysis of the impact of
“increased factory establishment and changes in industrial structure” on
the local economy compared to “changes in the area of water source
protection zones/factory location restrictions lifted by year” at the basic

local government unit level will be necessary (this study case analysis)
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O It is believed that the decrease in water source protection areas (water
intake facilities) can have a direct or indirect effect on the concentration
of water source water intake facilities and a decrease in local government

material supply rates.

o In the future, the local government material sufficiency rate will be divided
into “water supply self-sufficiency rate” (2019 pilot indicator, linked to
water flow rate) and “water intake self-sufficiency rate (centered on water
source and water intake volume)” to review the development of new indicators
and monitor/disclose them, and establish an appropriate level of local

government Exploring ways to make ‘materials sufficiency rate’ mandatory

QO Currently, government affairs related to water sources are operated by
local governments, so related water source statistics are absent or very
insufficient. To improve this, plans are being made to connect with water
supply (facility) statistics or to establish new water source data and
statistics (e.g., names of water source protection zones). Coding, etc) is

considered urgent.

Q Currently, government affairs related to water sources are centered around
local governments, so related water source statistics are focused on “local
water supply economic feasibility assessment” and “water management
efficiency” not limited to water treatment facilities (improvements), but
rather in terms of “securing water sources of good water quality.” It is time
to reexamine the water source protection zone (water intake facility)

policy for economic evaluation and management efficiency.
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O In conclusion, it is necessary to explore water use and water policy
directions to avoid excessive concentration and dependence on one water
source and one water system. To this end, vulnerability/resilience analysis
is needed to flexibly respond to climate crises and changes in social

conditions. necessary

. Analysis of Current Status of Water Environment in Water Source
Areas and Improvement Directions for Water Quality Conservation

Policies

Q Current Status of Water Quality in Water Source Areas

o Analysis of the trend in water quality of water sources shows that COD
and TOC concentrations tend to increase rather than decrease, while BOD
and T-P concentrations showed a decreasing trend until the early to

mid-2010s, followed by a slight increase and maintenance thereafter.

O Aquatic Ecosystem Health Status in Water Source Areas

o Results of examining the aquatic ecosystem health of 10 analyzable water
protection areas revealed that the health of benthic macroinvertebrates
in the water source areas was better in the upstream or downstream areas
of rivers where water protection areas were located compared to other

areas.

o However, there was no significant difference in the health of attached

diatoms depending on the presence of water protection areas.
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O Current Status of Water Pollution Incidents

o The frequency of water pollution incidents in the past five years has shown
an increasing trend, with most incidents occurring in tributaries rather

than the main streams.

o Establishing a systematic management and monitoring system focusing

on tributaries is urgently needed to prepare for water pollution incidents.

O Current Policy Status of Water Quality Management and Monitoring in

Water Source Areas

o Matters related to water quality standards, monitoring, information
disclosure, and special measures for water quality management in water
sources are diversified under the Environmental Basic Act, the Water

Supply Act, and the Water Environment Conservation Act.

o The water quality management system for water sources is based on the
water quality standards of the Environmental Basic Act, which only
include human health protection items. Matters related to the
management, monitoring, and information disclosure of water sources
are included in the Water Supply Act, and special measures for water
quality conservation and improvement are included in the Water

Environment Conservation Act.

o Water quality management for water sources appears to require
improvement compared to the legal system, monitoring items, and accident

response capabilities of water quality management in public waters.

O Conclusion

o Considering the frequent occurrence of water pollution incidents in

tributaries and the diversification of water pollution substances due to
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industrial development, there is an urgent need to improve the

monitoring targets and monitoring cycles for water source management.

o However, it is unrealistic to monitor all water pollution substances in
real-time, so it is necessary to consider using the current water quality
measurement network and advanced biological response-based water

quality measurement technologies.

o Efforts should be made to establish integrated guidelines for water quality
management in water sources that ensure consistency and coordination
in terms of investigation subjects, investigation entities, and investigation
methods to build a water quality-centered continuous monitoring system

for water sources.

IV. Rationalization Scenarios for Water Source Regulation and

Applicability of River Water Quality Total Load Control

QO Current Status of Water Quality Conservation Regulations for Water Sources

o In order to minimize regulation for water source conservation and
protection, efforts are made to designate water protection areas and
regulate activities accordingly, as well as restrict the establishment of

factories in upstream areas.

o Water protection areas are designated in areas vulnerable to water intake
facilities according to their impact areas, with restrictions on factory

establishment and operation to minimize upstream influences.

o Alongside prohibitions, permits, and reporting restrictions, a system of
factory site restrictions is implemented to minimize impacts and block

the inflow of pollutants.



180 | X27K53H M4 4T B HH

o

E

od

4RSI FHEAN FHOR

Depending on the degree of regulation such as activities and

distance/area, conflicts with regulated subjects are likely to arise.

O Assessment of Applicability of River Total Load Control

o

The average flow velocity of 0.1m/s used to calculate the decay rate (12
hours) of organic matter and E. coli, which forms the basis for designating

water protection areas, is deemed appropriate.

Analysis of flow rate measurement data from 58 points upstream of dams
conducted by Kwater in 2020 yielded an average flow velocity of 0.10m/s,
maximum velocity of 0.45m/s, minimum velocity of 0.0m/s, and a

standard deviation of approximately 0.092m/s.

In utilizing river total load control as an alternative to water protection
areas, enforcement of the system and clarity of the responsible entities

must precede.

There is a fundamental contradiction between the water protection area
system, which aims to block the inflow of pollutants at the source, and
river total load control, which allows the inflow of pollutants within the

self-purification capacity of rivers.

To enhance the effectiveness of river total load control, which is currently
based on voluntary participation of local residents, enforcement of the

system and clarity of responsible entities are necessary.

River total load control should be considered as a supplementary measure
to secure safer source water for current water sources. Even if the
foundation for applying river total load control is established, the
extensive nature of water quality monitoring items required to determine

compliance with drinking water quality standards poses a challenge.
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o At the same time, it would be extremely difficult to devise response
measures for water supply in case management goals are not achieved

or water pollution incidents occur.

V. Conclusion and Recommendations: Policy Directions and

Challenges for Sustainable Water Source Quality Conservation

1. Paradigm Shift in Policy for Responding to Water Source Shortage
Risks

QO Current legislation mainly focuses on the distribution and expansion of
water supply facilities, indicating the need for a paradigm shift in policies
and revisions to relevant laws to effectively address water source shortage

risks.

o Analysis of severe water source shortage cases in Chungcheongnam-do
(2015) and Gwangju Metropolitan City (2022-2024) demonstrates the
potential nationwide expansion of water source shortage issues due to
changes in water protection areas and water supply facilities (e.g.,

municipal water self-sufficiency rates).

0O To address water source shortages, it is proposed to review water source
policies from various perspectives and emphasize balanced utilization of
water sources in different regions.

o Policy responses to water source vulnerability require consideration of

the fundamental functions and diversity of water sources, beyond facility

distribution.
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o Criticisms regarding the inadequacy of the Water Supply Act in addressing
water source shortages highlight the need for improvements in legislation

related to water source acquisition.

Q Proposal for the development of a manual for the designation and
modification (release) of water source protection areas to meet the
demands for improving legislation and systems related to procedures for

designating and releasing water source protection areas.

2. Establishment of a Continuous Detection Monitoring System for

Water Source Quality

O Analysis of the long-term (1997-2022) water quality trends in national
water source protection areas located in rivers or lakes, using nationwide
water quality monitoring network data, reveals an overall increase in COD
representing non-biodegradable substances and an increase in nitrogen

in lakes.

o Such trends, commonly observed in general public water areas,
underscore the need for awareness regarding water source conservation

for drinking water supply.

QO The spatial characteristic of a higher proportion of water pollution
incidents occurring in tributaries than in the main stream is similar to that
of water source protection areas (water intake facilities), posing a
significant issue if pollutants found in water sources cannot be removed

by current water treatment technologies.
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o Consequently, there is a need to establish a continuous monitoring
system, particularly focusing on the upstream areas of large-scale water

intake facilities supplying drinking water.

o Improvements in monitoring targets and frequency for water source
surveillance are necessary, considering the importance of drinking water,
and integration with automatic water quality monitoring networks, as well
as the expansion of an ecological toxicity-based water source quality

monitoring system to include major water source areas.

3. Development of Water Source Statistics and New Comprehensive

Indicators

O Establishment of water source statistics and data/information systems

o While the Ministry of Environment publishes annual “Water Supply
Statistics” containing various indicators related to water facility installation
and operation, data on the designation of water source protection areas
are updated annually, but only limited information (such as name, local
government name, initial designation date, designated area, location) is

disclosed.

o Connecting water source statistics with “Water Supply Statistics’ or
developing a separate “New Water Source Statistics” to provide information

for sustainable water source policies is necessary.

o Checking the status of the water source information management system
according to Article 7-3 of the Water Supply Act and developing a “Water
Source Information System” are necessary steps.

o It is crucial to code information about water source protection areas and

water intake facilities by watershed or region to ensure data quality

management, and consistent data production through coding to enhance
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the consistency and accuracy of data on the status of water source

protection area designation.

0 Development of new indicators for water source risk and policy monitoring

o Separately developing and linking water source “self-sufficiency rates”
and “supply self-sufficiency rates’ and developing comprehensive

indicators considering water source quality is essential.

o Developed new and comprehensive indicators can aid in the integrated
monitoring of water source management, be used to assess the capacities
of local governments, and provide information on water management

capabilities and water usage stability to local residents.

o The development and application of new indicators for water source
policy monitoring can enhance the rationality of policy decision-making
processes, increase public trust in government policies, and aid in
assessing and improving the sustainability of water source management

policies.

4. Establishment of Framework Principles for Rationalizing Water

Source Regulations

O Need for scenario construction and establishment of basic principles for

rationalizing water source regulations

o In situations where relationships and subsequent impacts on results are
complex, such as constructing scenarios for rationalizing water source
regulations (maintenance, relaxation, strengthening), the absence of

“Rules of the Game” or “basic principles” is evident.

o Understanding arguments for excessive water source regulations requires

verified scientific rationality to minimize social and environmental
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damage. Analyzing differences in regulatory policies by considering the
characteristics of each region, such as water source protection areas and
riparian zones, and adjusting regulatory policies accordingly, is necessary.

o Strengthening social autonomy to avoid formal or entrenched administrative
procedures for central government and local government affairs and
introducing principles where all stakeholders agree and acknowledge the
regulations is crucial to enhancing the effectiveness of regulations.

o Scientifically proven regulatory improvements based on facts can
optimize social acceptance. Rational changes in regulations through
public deliberation processes can increase the sustainability of water
source policies and prevent regulatory violations by strengthening legal

responsibilities.

Q Establishment of basic principles for rationalizing water source regulations
o This study presents four framework principles for water source regulations
(scientific rationality, policy acceptance, social acceptance, legal
accountability) and reviews fundamental commonalities related to

“scientific rationality.”

5. Planning and Implementation of Medium to Long-Term Research

on Water Source Policy Based on Integrated Water Management

O The authors of this study have made efforts to explore directions for
improving sustainable water source policies in response to climate crises
and socio-economic changes, conducting meticulous data collection and

analysis.



186 | X27K53H M4 4T B HH

E

od

4RSI FHEAN FHOR

0O However, they acknowledge limitations in achieving the goal of
“implementing sustainable national water source policies’ and propose

and organize research topics needed from a medium to long-term

perspective.

O The major tasks of medium to long-term research include paradigm shifts
in water source policy, revisions to water supply laws, establishment of
a continuous water source quality monitoring system, development of
water source statistics and new indicators, and setting basic principles for

rationalizing regulations.

o Additionally, they propose detailed tasks such as investigating the entire
water cycle process, studying the effects of releasing water source
protection areas, establishing sound governance, analyzing the behavior
of water pollutants, analyzing the environmental hazards of water quality,

and calculating the load generation for total management.

Keywords: Sustainable Development, Water Management, WASH, Water

Governance
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