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(E 4-1) MUIERY F2 22| 22
29 2AY 719E&(%)
T+ =
2007 2009 2010 2007 | 2009 | 2010
(%D 1,312,101 1,320,884 1,368,171 - - -
b o =k Ay =
199,367 167,535 162,866 - - -
(E/Y)
3t
by 119,747 140,071 163,185 - - -
o
74] 1
=~
e | 4 18,599 19,651 16,218 - - -
=
%) iq 782,993 769,177 776,277 - - -
7
:t 16,118,104 | 13,155,804 | 14,229,397 - - -
=
Q1TL(<Ql) 1,063,180 | 1,077,583 1,121,565 81.0 | 81.6 | 82.0
A 2| BN E1 8 E=i
s A 160,334 140,695 125,643 80.4 | 84.0 | 77.1
(E/4)
s
gk
% 5 38,629 48,288 55,556 32.3 | 845 | 34.0
VAl T
o B
T gesa | 4,718 5,083 5,140 25.4 | 259 | 31.7
o] =TT =
- |y
) iq 411,869 416,828 399,037 52.6 | 54.2 | 51.4
7
:t 6,295,417 | 6,979,709 | 6,887,389 | 89.1 | 53.1 | 48.4
=
Q1 7(2)) 248,921 243,301 246,606 19.0 | 18.4 | 18.0
A | 2=k xH 2k
L(‘M]T?“" 39,033 26,840 37,223 196 | 16.0 | 22.9
= (E/Y)
° 3t
o
2 by 81,117 91,783 107,629 67.7 | 65.5 | 66.0
A o
o B
T pesa | x 13,882 14,568 11,078 746 | 741 | 68.3
o] =TT =
- i=
(7 iq 371,124 352,349 377,240 47.4 | 458 | 48.6
7
1} 9,822,686 | 6,176,095 | 7,342,008 | 60.9 | 46.9 | 51.6
=

g FAF(2009: 2013), BAF FYPIAIEA(2011),
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(a8 4-4) 8
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2010 2011
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=
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ot

2012

+ 0.060

. 0.040

0.020

+ 0.000

(H 4-2) SEHY WRIT 2o = HHiu X|F +=EHEH2015E 7|1F)
z= A Flow(m’/sec) | BOD(mg/L) T-N(mg/L) T-P(mg/L)
EES 25.90 5.7 6.730 0.425
109 =t 30.19 4.2 4,999 0.306
gy | (20099) 16.5% 25.6% 25.7% 27.9%
BRE | o9 4 93.42 6.7 7.977 0.511
(2004'd) -9.6% ~18.6% ~18.5% ~20.3%
AR B R(2013).
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e MBS 4 8YY B 33 24 |53

o fHof ARl fEFe| ditE s RE HeHA ¥ o] Y 2=
SUEHLY 47 F2). <E 4-3>& oJ2HE FH 02 200872011H7HX ] A=
g 3 of W AHASA Y, sHe] S

o5
T B 2008 2009 2010 2011 ot =S
e Bt
H]-&(%)
tlofa< | 10°m/d | 67,850 50,313 97,037 66,601 70,450 09
A WRE CMS 2.15 1.60 3.08 2.11 2.23 ’
AxAZ | 10°m/d | 28,858 | 33,996 | 48,575 | 38,284 37,428 09
A W CMS 0.92 1,08 1,54 1.21 1,19 ’
Az | 10°m/d | 87,947 | 72,802 | 106,911 | 218,786 | 121,612 93 1
Bl CMS 2.79 2.31 3.39 6.94 3.86 ‘
Y | 10°m/d | 144,556 | 31,871 | 147.277 | 229.340 | 138,261
FRG 37.6
(aL4kA) CcMS 4,58 1,01 4,67 7.27 4,38
olem | 10°m/4d | 329,210 | 188,983 | 399,800 | 553,012 | 367,751 100 0
e CMS 10.44 5.99 12.68 17.54 11,66 ’
olerm | 10°m/Yd | 163,538 | 99,282 | 145,895 | 143,623 | 138,084 976
e CcMS 5.19 3.15 4,63 4,55 4,38 ‘
w7z | 10°m/d | 165,672 | 89,701 | 253,905 | 409,389 | 229,667 62 4
AR CMS 5.25 2.84 8.05 12.98 7.28 ‘
d wrd mm 1,000 1,164 1,462 1,622 1,312 -
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62 | AjErZ

(& 4-5) SEH 87 ¢RI MF, AN £¥Y 482 2

gty A5 (mg/L) A (mg/L)
A= kR

(cMs) | BOD | CcOD | T-N | T-P | BOD | COD | T-N | T-P
2003 10.6 12 | 32 | 1728|0060 | 37 | 6.4 |6.516 | 0364
2004 14.7 12 | 28 | 2427|0152 | 41 | 7.6 | 6,177 | 0.391
2005 13.3 14 | 32 | 1556|0035 | 48 | 9.0 |6.790 | 0.417
2006 9.1 11 | 2.8 | 1677 | 0.115 | 53 | 11,0 | 8,423 | 0.459
2007 11.4 0.9 | 34 | 158 | 003 | 50 | 9.3 |4.683]| 0.351
2008 9.4 1.3 | 3.7 |3.253|0.048 | 6.1 | 12,5 | 7.449 | 0.471
2009 5.5 2.0 | 4.6 | 4.365|0.054 | 7.9 | 17.2 | 7.630 | 0.539
2010 9.5 15 | 4.2 |3.887(0068| 59 | 127 | 7.466 | 0.511
2011 12.2 13 | 4.3 |2348| 0080 | 52 | 10.5 | 5802 | 0.376
2012 12.7 1.3 | 5.0 | 2146 | 0,076 | 4.4 | 10.0 | 4.542 | 0.318
B4 10.8 1.3 | 3.7 |2498(0072| 52 | 10.6 | 6.548 | 0.420

A A A-FAL (http://www, kwater,or kr), S22 B A28 (http://water, nier,go kr).

(B 4-6) HWT ST WRAD ST AEAS
T BOD COD T-N T-P
A -0.59 -0.28 -0.64 0.32
S YR
(2003~2012)
A -0.82 -0.81 -0.61 -0.76
= . AF —-0.94 -0.88 -0.60 0.07
Lo R (AR
(2008~2012) 217 ~0.80 -0.83 -0.23 ~0.49
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Water Temperature <7 8 ~ 12 13 ~ 18 -
Nutrients {15 15 ~ 25 25 ~ 35 -
NSE
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g 7 H(2013),
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Abstract

A Study to Improve the Water Quality of the Saemangeum Using
the Discharge of the Yongdam Dam

This study aims to improve the water quality of the Saemangeum using the
discharge from the Yongdam Dam. In this study, we 1) reviewed the
Saemangeum Development Master Plan (DMP hereafter) and the 2nd Master
Plan for the Water Quality Improvement in the Saemangeum (MPWQ hereafter)
with a focus on the plans related to the discharge from the Yongdam Dam;
2) analyzed the discharge from the Yongdam Dam and its effect on the water
quantity and quality of the Mangyoung River (one of the upstream river
branches of the Saemangeum), in addition to the analysis of the Yongdam Dam
water supply to different regions of Mangyoung River (Jeonju area) and the
Geum River watershed area; and 3) suggested using the discharge from the
Yongdam Dam to provide instream-flow water and flushing flow to the
Mangyoung River in order to improve its water quality.

First, we reviewed the DMP and the MPWQ. According to the DMP, the
external inflow to the Mangyoung River from the Yongdam Dam would
significantly decrease if the amount of water planned to be allocated to the
Jeonju area from the Yongdam Dam is all distributed after the Saemanguem
development is finalized. This would cause the amount of water supply to
the Jeonju area to exceed the required quantity, and thus, it is not clear whether
the planned amount of water would all be distributed to the Jeonju area.
Therefore, the discharge of water from the Yongdam Dam could be utilized



to maintain and improve the water quality of the Saemangeum area in the
present and future. In addition, we found that the MPWQ includes measures
to increase the external inflow from the Yongdam Dam to the Mangyoung
River such as improving the management of the Uwoo Weir and recycling
the water.

Second, we analyzed the annual and monthly water quantity and quality
data of the Mangyoung River and the Yongdam Dam to investigate the impact
of the discharge from the Yongdam Dam on the water quantity and quality
of the Mangyoung River. We found that there was a positive correlation
between the amount of the discharge from the Yongdam Dam and the
streamflow of the Mangyoung River during a dry season with a correlation
coefficient of 0.98. In addition, we examined the current state of the water
distribution from the Yongdam Dam, which showed that the total amount of
water currently distributed was less than the planned amount. The amount
of water planned to be distributed to the Jeonju area for the domestic and
industrial use was 15.6 CMS, but the actual demand stands at 5.0 CMS.
Maintaining the instream-flow in the main channel of the Geum River was,
on the other hand, projected to require 5.0 CMS, but the actual amount of
water distributed is increased to 10 CMS.

Finally, we suggested utilizing the discharge from the Yongdam Dam as
an alternative to improve the water quality of the Mangyoung River and
reviewed its applicability. The assessment of the current state of the water
supply by the Yongdam Dam shows that there is an additional water supply
capacity of 54 CMS, part of which could be used to maintain the instream-flow
of the Mangyoung River. For this purpose, it is essential to establish evaluation
standards for water use and the distribution of the dam water; adjust
ownership shares between the government and the K-water, a public
corporation in charge of the nation?s water resources development: and to
improve the system to calculate instream-flow needs. Moreover, the temporary
flushing flow from the Yongdam Dam is suggested as a measure to enhance
the water quality of the Mangyoung River. Although the amount of water that
can be secured through the temporary flushing flow is limited, and so is its

effect, because the flushing flow would use the river water diverted through
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the water conduction tunnel, there will still be some noticeable improvement
in the water quality. Based on the above alternatives, we constructed possible
scenarios for the supply of instream-flow and the temporary flushing flow from
the Yongdam Dam to the Mangyoung River. The applicability of such scenarios
was assessed based on the expected changes in the water reserve rates of the
Yongdam Dam as well as the water quality of the Mangyoung River. The
SWAT model was used to simulate the changes in the water quality of the
Mangyoung River in different scenarios.

This study suggested and quantitatively assessed alternative measures to
improve the water quality of the Saemangeum, specifically the Mangyoung
River, using the discharge from the Yongdam Dam, which would provide a

basis for further discussions and the implementation of the suggested measures.

Keywords: Mangyoung River, Yongdam Dam, External Inflow,
Instream-flow, Flushing Flow
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