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Reassessment on the Four Major Rivers Restoration Project
and the Weirs Management

Jong Ho Lee
Department of Urban Planning and Real Estate, Cheongju University

2 O

OF: At} A=|7IAbd (o]t 4th7 ARl Wit wiAE &M, AP A A 3
FAFRAY, 4219|9] A}, BER A} 2AR-E 7L 71291 h 3] o] At GAEe] 7)) Heof gt B
F5 A AjE 52 1E-RAS Aabe o2 At
AR B @ B /oR Qg 4 QS vlaste] vl-GH A dljof st B /Al 8 S
R EZORE B AL 44 SANER dA5ke7] Wil 48 FFF #4o] n|Fste] vl-gHelRA o] A
=2 2 o oldch =4, 2743 Ao B sAof theh Hl-gH oA Atol wheh AlFE et F5E o
S|, WA O] =7 A TN, FAMR L] BA|, SR SF A S AT oW, B A Al
gt Hli’hﬂ Ol EAE AA|BHA] kot B BjA] Wu efdoll EAI7F Qlek, AR 407} AFY) A5 167H 2.9
4 ¥3= By COD9} Chl-at= A2 o}3}E] 9ol BOD, SS, T-N, T-P= A= e, 22 2 )
zﬂ*l 72 B BgH R A oA 47 AFAE ofskE COD SHEuh-e: BFYsA T 407 AFIS A
BOD, SS, T-N, T-P g-&of| thah =2 o Hl«g—(@lf")g HhgskA] ghoton g W A |l APFA] 4=
A 7ol AUAA IPFE G & = ok, WA FFEef S4HE O] A9 s R tfFiolet =4 of
SHA] 56] w2 A3 B o R B osjA|eh 22 £J4~ 71HE 4= QAL AIFRE 7R A4 2 A
0]9] 64%t =B B o R B A AL} Bl e 9 4= vk, |- B AR AAR9E Sl
ALY 7} st R B siA|gro] A A A A etel et e 4= gk, o AlA TRk &
ol tf-g-5t7] Pl Hof AAEE g AR 47 AR 7ReA Y tig 684 3 H s8R
ot Zlo] YAstHRE AR EA|= K| ARt 2ol 2§ Bk HAs| ok & o},

= =

U

ol

ZR01: 4ThZ A2I7IAKR, BAESELL, & SHH|, HISTRA

Abstract: The master plan for the Four Rivers Restoration Project (June 2009) was devised, the
procedure of pre-environmental review (June 2009) and environmental impact assessment (Nov.
2009), and post-environmental impact survey were implemented, and 4 times audits also inspected.

and finally the Ministry of Environment’s Four Rivers Investigation and Evaluation Planning
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Committee proposed the dismantling or partial dismantling of the five weirs of the Geum River and

Yeongsan River. But controversies and conflicts are still ongoing. Therefore, this study intend to re-

establish the management plan for the four major rivers by reviewing and analyzing the process so

far. The results are as follows.

First, a cost-benefit analysis should be performed by comparing the water quality impact of weir

operation and weir opening. Therefore, it is inevitably difficult to conduct cost-benefit analysis.

Second, according to the results of cost-benefit analysis on the dismantling of the Geum River and

the Yeongsan River, the dismantling of the weir and the regular sluice gate opening was decided.

However, there is a problem in the validity of the decision to dismantle the weir because the cost-

benefit analysis for maintaining the weir is not carried out. Third, looking at the change in water

quality of 16 weirs before and after the Four Major Rivers Restoration Project, COD and Chl-a were

generally deteriorated, and BOD, SS, T-N, and T-P improved. However, in the cost-benefit analysis

related to water quality at the time of weir dismantling, only COD items were targeted. Therefore,

the cost of BOD, SS, T-N, and T-P items improved after the project were not reflected in the cost-

benefit analysis of dismantling weirs, so the water quality benefits were exaggerated. Fourth, in the

case of Gongju weir and Juksan weir, most of them are movable weirs, so opening the weir alone

can have the same effect as dismantling when the water quality deteriorates. Since the same effect

can be expected, there is little need to dismantle the weirs. Fifth, in order to respond to frequent

droughts and floods, it is desirable to secure the agricultural water supply capacity to the drought

areas upstream of the four major rivers by constructing a waterway connected to the weir. At present

itis necessary to keep weirs rather than dismantling them.

Keywords: The Four Major Rivers Restoration Project, Environmental Impact Assessment, Weir

Dismantling, Cost-Benefit Analysis
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Table 1. 16 Weirs of the four major rivers in Korea (Water surface area : million m2, Storage capacity: million m?)
Length of weir (m) S Water surface area/
River Name of weir Total movable fixed (erlﬂg) t Storage capacity Type of sluice
6,852.0 | 3,195.0 | 3,657.0 125.1/688.2
Ipo 591.0 295.0 296.0 6.0 5.7/17.0 rise & fall
R’f’;‘:r Yeoju 4800 | 480.0 00 | 80 44/12.8 rise & fall
Gangcheon 440.0 350.0 90.0 8.0 4.0/11.5 rotary
Baekje 311.0 120.0 191.0 72 6.8/23.5 rise & fall
GRf;fr‘ Gongju 2740 | 2380 360 | 70 47153 rise & fall, reversal
Sejong 348.0 223.0 125.0 4.0 3.0/3.8 reversal
Yeongsan Juksan 184.0 184.0 0.0 7.13 5.9/25.2 rise & fall
River Seungchon 484.5.0 180.0 304.5 7.5 3.3/9.7 rise & fall
Changnyeong Haman 549.3.0 144.0 405.3 10.7 19.9/127.1 rotary
Changnyeong Hapcheon 328.0 138.0 190.0 11.5 10.0/66.6 rise & fall, rotary
Dalseong 480.0 162.0 318.0 10.5 9.6/56.0 rotary
Nakdong Gangjeong Goryeong 953.0 120.0 833.0 11.5 14.1/107.7 rotary
River Chilgok 400.0 232.0 168.0 14.8 13.7/93.6 rise & fall, reversal
Gumi 3743.0 | 103.5.0 270.8 11.0 9.1/55.4 rise & fall
Nakdan 286.0 142.0 144.0 11.5 5.3/34.3 rise & fall
Sangju 335.0 105.0 230.0 11.0 5.6/28.7 rise & fall, reversal

Source: https://www.kwater.or.kr/water/sub01/sub05/20060557/works.do?brdld=K027&s_officecode=50039531&s_flag=1&s

mid=1354
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Table 2. Lawsuits on the Four Major Rivers Restoration Project
River Han River Nakdong River Geum River Yeongsan River
Han River Construction Nakdong Rlver Geum River Construction | Litigation for cancellation
name of . Construction . .
e Implementation Plan . Implementation Plan of Yeongsan River
litigation . o Implementation Plan . L b .
Cancellation Litigation . e Cancellation Litigation restoration project
Cancellation Litigation
Laintiff opposition litigation team opposition litigation team | opposition litigation team | opposition litigation team
p 6,089 people 1,819 people 333 people 682 people
.. Minister of Land, Minister of Land, Minister of Land,
Minister of Land, Transport . . .
and Maritime Affairs. Director Transport and Maritime | Transport and Maritime | Transport and Maritime
defendant L Affairs, Director of Busan Affairs, Director of Affairs, Director of Tksan
of Seoul Regional Land . . . .
Management Agency Regional Land Daejeon Regional Land Regional Land
Management Agency Management Agency Management Agency
Violation and procedural
. deft?cts of National Finance Act, Whether there are violations of the National Finance Act, River Act,
important | River Act, EIA Act, Cultural . . e .
. . . Environmental Impact Assessment Act, etc. and policy feasibility including flood
155Ues Heritage Protection Act, and revention and water quality improvement, etc
Korea Water Resources P quality imp T
Corporation Act etc.
litigation 2009. 11.25 2009. 11.26
day
Seoul Administrative Court Busan District Court Daejeon District Court Jeonju District Court
] (2010.12.3) (2010.12.10) (2011.1.12) (2011.1.18)
J(léjg‘; Seoul High Court Busan High Court Daejeon High Court Gwangju High Court
Y (2011.11.25) (2012.2.10) (2012.1.19) (2012.2.15)
Supreme Court (2015.12.10.)

Source: Korea Policy Briefing (https://www.korea.kr/news/pressReleaseView.do?newsld=155704737), Case information of the
National Law Information Center (https:/www.law.go.kt/LSW//precInfoP.do?precSeq=179811).

Table 3. Overview of the Four Major Rivers Restoration Project Audit Implementation

. Audit period / ]
Audit Item name Announcement date Main contents
Ist Audit Detailed plan establishment and Jan.-Feb. 2010/ Appropriate establishment of construction
implementation status 27 Jan. 2011 plan
. Major facility quality and water quality May-Sep. 2012/ Investigation that the construction was
2nd Audit . .
management 27 Jan. 2013 carried out as designed
3rd Audit Major contract execution status such as Jan.-Mar. 2013/ Investigation into the actual bid and
design and construction batch bidding 10 Jul. 2013 contract process
. Analysis of water quality and economic
4th Audit Implementation status Ch?Ck and Jul-Oct. 2017/ feasibility according to the initial policy
performance analysis Jul. 2018 . .
decision process and project

Source: Board of Audit and Inspection, 2018, p.5 revised.
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A4 Fof Lro] A5 tH(Board of Audit and
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Table 4. Results of economic analysis of the Four Major Rivers Restoration Project (Unit: KRW trillion, 2013 price)

Benefit (A) Cost -
. Cost ;
River I, Benefit ratio
Subtotal Water Watf)r Water Hydrgphlllc Other (B) A
control quality use activity B )
Total 6.6251 0 0.2363 1.0486 3.5247 1.8155 31.0526 0.21
Han River 44287 0 0.2640 0.1687 3.5247 04713 6.4416 0.69
Nakdong River 1.2411 0 -0.3300 0.5355 0 1.0356 14.6522 0.08
Geum River 0.8867 0 0.3064 0.3323 0 0.2480 5.2340 0.17
Yeongsan River /| - g 0 0.0041 | 00121 0 | 00606 | 47248 0.01
Seomjin River

Source: Board of Audit and Inspection, 2018, pp. 390-391.
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Table 6. Improvement and deterioration of water quality at 16 weirs in the four major rivers (except pH)

River

Weir

DO

BOD

COD

SS

T-N

T-P

NP ratio

Chl-a

Han River

Gangcheon

@)

e}

@)

Yeoju

Ipo

@)

o

@)

Nakdong
River

Sangju

Nakdan

Gumi

X

Chilgok

Gangjeong Goryeong

Dalseong

Changnyeong Hapcheon

[eRNe)

Changnyeong Haman

O|O0|O|0O

O|O0O|O0O|O| X |X|X]|X

Geum River

Sejong

Gongju

Baekje

Yeongsan
River

Seungchon

[oRNeRNe)

X

@)

O|O0|O|O|O

O|O0O|O|O|O|O|O|O]|O

X

Juksan

e}

X

¢)

o|O0|lO0|O|O|O|O|O|O|O

@)

X

Source: Korean Society of Environmental Engineers, 2018, Water quality evaluation and analysis of causes of water quality change in weir
sections related to the Four Major Rivers Restoration Project, Volume 1 (Parts 1 and 2, Investigation and Evaluation of Water Quality
before and after the Four Major Rivers Restoration Project), pp.558-559.

Table 7. Water quality change in the weirs of the Geum River before and after the Four Major Rivers Restoration Project

Weir bifl‘:;r‘i‘j:ger tem"::zme pH Do | BoD | cop | ss TN | TP | Chea
before 155 80 | 106 25 66 | 115 | 5273 | 0227 | 177

Sejong after 159 78 | 109 25 68 | 106 | 3627 | 0078 | 269
difference 04 02 03 00 02 | 09 | -1.646 | -0.149 | 92

before 165 84 | 111 30 70 | 133 | 3908 | 0201 | 309

Gongju after 165 78 | 115 24 67 | 111 | 3217 | 0071 | 415
difference 00 06 04 | 06 | 03 | 22 | 0691 | 0130 | 106

before 180 85 | 117 32 75 | 140 | 3903 | 0188 | 324

Backje after 17.0 80 | 118 27 68 | 105 | 2935 | 0062 | 386
difference 10 05 01 | 05 | 07 | 35 | 098 | 0126 | 62

Source: Korean Society of Environmental Engineers, 2018, Water quality evaluation and analysis of causes of water quality change in weir
sections related to the Four Major Rivers Restoration Project, Volume 1 (Parts 1 and 2, Investigation and Evaluation of Water Quality
before and after the Four Major Rivers Restoration Project), p.570.

Table 8. Water quality change in the weirs of the Yeongsan River before and after the Four Major Rivers Restoration Project

Weir | before & after Water pH DO | BOD | COD ss TN TP | Chea
temperature

before 174 74 85 59 6.8 164 | 8755 | 0567 | l64

Seungchon after 18.0 72 9.5 43 74 102 | 5033 | 0140 | 477

difference 0.6 02 0.9 16 0.6 62 | 3722 | 0427 | 313

before 180 7.9 10.1 44 6.5 144 | 5732 | 0404 | 127

Juksan after 178 74 93 34 7.0 119 | 4062 | 0103 | 327

difference 202 05 08 10 0.5 25 | <1670 | 0301 | 200

Source: Korean Society of Environmental Engineers, 2018, Water quality evaluation and analysis of causes of water quality change in weir
sections related to the Four Major Rivers Restoration Project, Volume 1 (Parts 1 and 2, Investigation and Evaluation of Water Quality
before and after the Four Major Rivers Restoration Project), p.573.



234 EFHEIL M30HE Md=

o}, BOD, SS, T-N, T-P&= WA= 27 &
TFROL uiA| | GAFO] FAFE O] 79 Chl-att of
e Qo Yo 2] AR ) = Slck(Table 6,
Table 7, Table 8).

A% 4t AR A BAZ(2019)
o A A SRAA B APRAL ol 20
% CODYFE tjAre &2 31l th(Economic Analysis
Forum of the Four Major Rivers Investigation
and Evaluation Team, Ministry of Environment
2019), whepa] Bl Al AN ol A2 AN
AE $AE(BOD, 88, T-N, T-P)o] Holg
A5 gkob B Aol BAZL Qirka e}, E3] %
AbLO) A9 1 a|A) Welol A A He) uE
o] 65%} Fof X A Aol A 7]ofsto] K 5
A AL Aol EA7F Arkal 2t

2. & siH|o| EAIFD Ho| 28
1) ¥ s A4

B nhie] Bol Aslo} w27 HsEgonz,
oIt B A So) S Ao} s
FApe eol ek, el e dsle] ol 15t

oFi 7|7k

sQlElglon e W vlgHolAon v o)d 2
He Al AL w7 HhgelA) obria 2, 4y
ZAR0] EF A of ol Wl gmel A Ao}
S70, 4TAR] W] o] At X|olat 8l o]
of Alze olsluAst BAEYenE B S 4

A AHsiA e hEnhal 2,

2) B -8
O7MsH 2902 +4 =
4917 A4 5 BOD, SS, T-N, T-P 5-& Hubg o

i
N
B
ok
M 38
o
)
of
o2
of
el
Jo
jinss
olN
N
el
>
o~
olN
=

71488 o8 o5 H| 27} AlstE o] it
3 A floke] |, B, AR dAeD
3 u 29eg) 21 5 gL
Algto] 32 AL 8} 9Jth(Ministry of Land,
Infrastructure and Transport et al, 2017).
HsjAof et vl-EHEA] AT AlFE, F55,
ZAIHO| B S Rk sy, 31
AL 7FER 7} 238m, AR} 36mo| 1L, AR O
L 7RV 184m, RS Om=A 7FER7} o)
sole 4 ofahA] 1 Aol F-m A4 <
+Ror A NRIE BS54 ekl 2o Al
ZHE 7N E7} 223m, YR} 125, 0m=EA 7Hs
HO| Zo|7t AA| B Zo]2] 64% 24257 wj &
e B anE & 4 Yitk(Table 1),
il

o e o

o 1o

T o

tr

2
TN R, o A 9 Gt sHES AARY
A2 FASEL e Kwater 2018).
w7 FFEY P AFAE ddots B4R
(27.5 km), 27 WA E 312 6 km A& 447 2
HEe AAse ©47(21.9 km) So] AAEo] 7}
Q=L ik, RIsh= 7Rk g<of| |t
off WA ks A B gt ¥ H A4

©® 2 282 F Aot A2 o Al

A7 AP L2 A7t Rt Ao b e o
abul 717} golgom e 4Tz Ao Mt vl
S o B ARRA A3 5HE 2199 FRIE Atelof ol
A Eepalct, weba] 2 e s QI3 2849



0|5% / 4tiZ &2|7| Aol MEotet Ho| 289et 235

ol Tiigk s e o] v Fasih Kof Ao,
%5 BN, B 49 29 59 A5k
23k} Ul S7tel X515 Bt
webA] 4 AAE B3 g4 BFEE S

=

Oiv

L g%
Rp-37} 1 91980) B2t Aol 57 wo

o A B B2 S Al
g, 1 Ak ohea 2,

A H G E YO R % 2 G vl
ol B A2 Fljof s} B A HMA] 3

wafe] u g 542
YRR} BEdfe] 1AM ol 47 ZAARE o)
Astich 2L B A o3 Qo B Al
Go 4w 49 24 5o o) AR w4 9l
ofA] Hl el Ho] Ath= Hjoirkn & 4 gint.
A, 3 ) 2oF G ) 20] Aol
MR EA Aol uet 34 AFHo B
St AR ) 8 A e, @

= 2gic, ) 3 A et w3
AABA kot 1 s 272 ehgie] B4

A 47 *}?j A% 1670 Ho| 4 HokE B
COD&} Chl-a:= A= <F3}k] 21z BOD, SS, T—N,
T-P= A= QI Z2u & sjA|A] =2 3 u)
BHEA A 47 AFY S of5kE COD %hu =y
Hredstoict, wheba] BosiAIA] A H[-EH R
HojAl 417 A3 7i41E BOD, SS, T-N, T-P
H|8-2 ke E]x] okgtoma

2

% L =
3 Wole g E gt B 5

sk,
1__,/]‘ /\11 o]_il_}\] OI R /\]ﬁ]—/\] H 7HH0]'.9_§ H 6H

Aot 2L aE 71 & AL, AFEE TR

7} AA 2 2ol 64%L} HEE B o | G
A Ak v s A 4 Tk HAE A A
ARG Eol SEE 7} 7t E R B s ATto]
FATE Y A A A Aol T 4= ¢l

oA 7|3 skE Qls) WIdshe 7 oT°ﬂ
55171 flef Hot AA = ear AHS 59
7T 7R Aol gt %M'Q‘T TH Y gHE
@Eﬁ}ﬂ $°W$} H 7H

1
:?:
B
=

XA}

o] =& 2020~20218Fd =0l gt A
Tkl a7t A3t eha 2w (S E A7)
off oJsl} A5 5

References

Board of Audit and Inspection. 2018. Audit Report
— Inspection and performance analysis of
the Four Major Rivers Restoration Project; pp.
4-5, 29-30, 213-214, 312, 340, 374, 390-
391. [Korean Literature]

Economic Analysis Forum of the Four Major Rivers
Investigation and Evaluation Team, Ministry
of Environment. 2019. A socioeconomic
analysis study on the management plan of
the Geumgang and Yeongsan rivers. [Korean
Literature]

Joint Ministries. 2021. 1st National Water
Management Master Plan (2021-2030);
p. 78. [Korean Literature]

Korean Society of Environmental Engineers. 2018.
Water quality evaluation and analysis of
causes of water quality change in weir

sections related to the Four Rivers



236 2FIYEI M0 MAZ

Restoration Project, Volume 1 (Part 1-2,
Investigation and Evaluation of Water
Quality before and after the Four Major
Rivers Project); pp. 558-559, 570, 573.
[Korean Literature]

Kwwater. 2018. A Study on Standard of Reservoir
Water Allocation (2nd Year); pp. 197-199.
[Korean Literature]

Lee JH. 2010. National Projects and Impact
Assessment by Presidential Promise, Journal
of Environmental Studies, 49, Graduate
School of Environmental Studies, Seoul
National University. [Korean Literature]

Ministry of Tand, Transport and Maritime Affairs, Four
Rivers Restoration Promotion Headquarters.
2009. Master Plan for Restoring Four Rivers;
pp. 7-8. [Korean Literature]

Ministry of Land, Infrastructure and Transport,
Ministry of Environment, Ministry of
Agticulture, Food and Rural Affairs, Korea

Water Resources Corporation, National

Institute of Environmental Research, and
Korea Rural Community Corporation.
2017. Optimal linkage operation plan of
dam-weir-reservoir; pp. 64-70. [Korean
Literature]

The Korean Association of Public Finance. 2019.
A study on socioeconomic analysis on the
management plan for river facilities in the
Geum River and Yeongsan Rivers 59: 26-
120. [Korean Literature]

https:/ /www.icold-cigh.otg/ GB/dams/definition_
of_a_large_dam.asp

https:/ /www.kwater.or.kr/watetr/sub01/sub05/2006
0557 /works.do?brdId=KO27&s_officecode
=50039 531&s_flag=1&s_mid=1354

Korea Policy Briefing (https://www.korea.kr/
news/pressReleaseView.do?newsId=15570
4737)

Case information of the National Law Information
Center (https://www.law.go.kt/LSW//ptec
InfoP.do?precSeq=179811)



