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Abstract: In the current Total Pollution Load Management system(TPLMs), the achievement of target
water quality is evaluated using the average water quality over the past three years. However, this
method has limitations as it does not reflect changes in water quality due to variations in flow rates,
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and it is inconsistent with the fundamental objective of TPLMs, which aims to achieve target water

quality through pollutant load management. Therefore, this study proposes a method that enables

the evaluation of target water quality achievement under various flow conditions based on pollutant

loads. Using water quality and flow data, which are collected at eight-day intervals through the TPLM

monitoring network, load duration curves (LDC) can be created. By utilizing this method, target water

quality achievement can be assessed based on pollutant loads. Comparing evaluations for 21 sub-

watersheds within the Geum River basin, target water quality achievement in 2023 was assessed by

both the LDC method and the current three-year average method. The proportion of sub-watersheds
exceeding the target BOD levels was 47.6%, 23.8%, and 19.0%, and for T-P, it was 57.1%, 23.8%, and
14.3% for each respective method. These results indicate that the LDC method yields relatively higher
excess rates, showing that it provides a stricter evaluation of target water quality achievement

compared to the current method The LDC method not only allows for the evaluation of target water

quality achievement by considering flow variations but also is expected to be very useful when time-

series predictions are required for target water quality assessments using dynamic models like

watershed models, which are applied to estimate allocated loads.

Keywords: Total Pollution Load Management system (TPLMs), Target Water Quality Assessment,
TPLM Monitoring Network, Load Duration Curve (LDC), Excess Rate of Target Load,

Allowable Excess Rate of Target Load
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Figure 1. Study Area (Unit Watershed of Geum River Basin
for TPLMs)

QEFFAANHER A7 303 o4 SHEA F
71=8% 2H4)
@54E S 47E EUE 3o 5EZ 4PE5te] 9
T EEFAAH Y] A g2l
W27 = R AR
MEEESA = In(EH5E) + InEH5E)
+o | S8
RS = (In(35) - Mg gy

-
N,
jN

o
ot
BN
)
=
>
lo,

o 247 By

L AZSHFHE 7] 29 (Ministry of Environment
2022)0]| w2} BOD= A7t B 82 71875
02 Hgen, TP A A EE AT F 4
o] ofobel 2AY| HERHL 12 R%0 2 A gk
2 Ao M= 3T 727 £10%

B0 B TS BT,

3. ESIX[&=M(LDC, Load Duration Curve) EHHE
Est ZH,H ok

1) $3A434
BeASTA Y e B B TR 2L 5
A % 2740] obdl Thopet §3F 20NN $471%
(51853h9) 23} WEet 27|18 A4 A0 4 B
Aok o] 9-85tch S0 f L 58 3ot 24
o 583 207 o] FeHISTH e 0
Fopare]o] 5] AL Y 4 ek vl T e

FO| A Bl &= Al B S TMDL (Total Maximum
Daily Load)°f| -85} Q1 © ™ (Nebraska2002, Nevada
2003, South Califorina 2004), = ol| A = SFSH
292 B R LSRRI s T ZY0] 1
o BEA4 RS BT 0 ASHTT} 5o

Sk, Fop| &340 2 T2 Figure 291 2] &

(OF T8 4 Ut 1097H2014~2023) 54 8
4 49 7F A= E HdTolA HAafF eo=



296 EFIEYIt M33H M=

ol,
=
S
Jo

34 & gholl disf o] gh= 2Wol= A&
W (AT EE)T Aol 23 gz
29 1%, 31 $UUL yE 0.2 Shol §AASIA
(FDC FlowDuratlonCurve)— 2Hg 3t} A &4

3 0l 3hA 71719 RS SFEAGH
o T 2 Qliv] ZIE AL 0-10%, 10-40%
40~60%, 60~90%, 90~100% -7+ 2+7} S, F4
T, B85 AT, 25T o2 FREE T (Cleland
2003). 0}714 S, B, YrF2 I0H
BEAFG ASF2ARE AR &
(Ministry of Environment 2023b). -3 4| <
o2 7} Kol £U7IEERS)E B
LA 2345l 489

PN
30 Y

i
ol

e
ok
Lo Ay

F

ul

2, o

m
B
ot o Jr oz qr £ Qo

rlr I
NI
|

ﬁ
g
fifo
Je 3
|o
il
ol
f

rl1>_“.
I
(i,
o
e,
o
Y
1o
ox Ho

Step.1: Develop Flow Duration Curve

Using available daily streamflow data a flow duration curve is developed
1) ranking the daily flow data from highest to lowest
2) calculating percent of days these flows were exceeded

(= rank+number of data points)

Step.2 : Develop Load Duration Curve

The load duration curve is developed by multiplyi

by the water quality standard
To apply a 10% margin of safety (MOS), the results are divided by 1.1.

g the Load

Step.3 : Plot Water Quality Sample Data
on Load Duration Curve

Calculate daily loads for each sample along with the pollutant
concentration and streamflow for the particular day

(b) Step.2
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Figure 2. Formulate the Load Duration Curve
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* LDC (Load Duration Curve): 2014~2023
Figure 3. Method for Evaluating the Excess Rate of Target Water Quality using Load Duration Curve (BoC-A) (example)
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Table 1. Target Water Quality Excess Rate (2019~2023) (BoC-A, T-P) (example)
2019 2020 2021 2022 2023
Data 41 40 37 37 37
All Excess 17 16 7 3 9
Rate (%) 415 40.0 18.9 8.1 243
Data 30 28 18 11 11
1 .High, II.Moist, IlI.Mid. Excess 13 16 6 3 6
Rate (%) 433 57.1 333 273 54.5
Data 11 12 19 26 26
IV.Dry, V.Low Excess 4 0 1 0 3
Rate (%) 36.4 0.0 53 0.0 11.5
Table 2. Target Water Quality Achievement Evaluation (BoC-A, T-P) (example)
2021 (2019~2021) 2022 (2020~2022) 2023 (2021~2023)
Data 118 114 111
All Excess 40 26 19
Rate (%) 339 22.8 17.1
Evaluation (LDC D) X o o
Data 76 57 40
[ Hieh. I Moist. [LMid Excess 35 25 15
18, H-Aorst LA Rate (%) 46.1 439 375
Evaluation x X x
Data 42 57 71
¥ Dry. V.L Excess 5 1 4
s VoW Rate (%) 119 18 56
Evaluation o o o
Evaluation (LDC (2)) X x x
Evaluation Standard : LDC Excess Rate 30%
Achieved the Target Water Quality : o, Failed to Achieve the Target Water Quality : x
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Table 3. Target Water Quality Achievement Evaluation (LDC Method)

GB-A GB-B GB-C

2021 2022 2023 2021 2022 2023 2021 2022 2023

(19~21) | (20~22) | (21~"23) | C19~21) | (20~22) | (21~23) | C19~'21) | (20~"22) | (21~"23)

All | Rate(%) | 254 211 17.1 76 7.0 72 288 184 9.0
Evaluation (LDC(D) ) ) o o o o o o )

High | Rate (%) 26.1 21.5 143 7.7 9.5 9.2 28.4 20.4 9.3
BOD | Flow | Evaluation o o o o o o o o o
Low | Rate (%) 233 204 20.0 7.5 0.0 43 29.5 6.3 7.1
Flow | Evaluation o o o o o o o ) o
Evaluation (LDC®) o o o o o o o o )

All ‘ Rate (%) 80.5 75.4 69.4 46.6 24.6 18.0 57.6 36.8 30.6
Evaluation (LDC®) x x x x o o X X x

High | Rate (%) 83.0 87.7 85.7 474 333 27.7 554 37.8 33.0
T-P | Flow | Evaluation X X x X X o X X X

Low | Rate (%) 733 59.2 52.7 45.0 0.0 43 614 313 143
Flow | Evaluation x X x X ) ) X X o
Evaluation (LDC®) x X X X X ) X X x

GB-D GB-E GB-F

2021 2022 2023 2021 2022 2023 2021 2022 2023

(19~21) | (20~22) | C21~"23) | C19~21) | (20~22) | (21~23) | (19~'21) | (20~"22) | (21~"23)

All ‘ Rate (%) 314 21.1 11.7 11.0 8.8 54 11.0 123 8.9
Evaluation (LDC®) x o o o o o o o o)
High | Rate (%) 28.6 253 11.1 10.0 9.4 7.0 9.5 11.6 10.7
BOD | Flow | Evaluation o o o o o o o o o
Low | Rate (%) 38.2 12.8 12.5 12.1 8.0 3.7 13.6 133 7.1
Flow | Evaluation X o o o 0 o o o o
Evaluation (LDC®) X o ) o o o ) ) o
All ‘ Rate (%) 50.0 28.9 20.7 424 24.6 18.0 54.2 30.7 25.0
Evaluation (LDC®D) x o o x o o x x o
High | Rate (%) 84 75 63 60 64 57 74 69 56
T-P | Flow | Evaluation X x X x x X X X x
Low | Rate (%) 44.1 2.6 0.0 36.2 4.0 1.9 47.7 20.0 16.1
Flow | Evaluation x o o x o o x o o
Evaluation (LDC®) x X X X X X x X X
GB-G GB-H GBI

2021 2022 2023 2021 2022 2023 2021 2022 2023

(19~21) | (20~22) | (21~23) | C19~21) | (20~22) | (21~23) | C19~'21) | (’20~"22) | (21~"23)

All ‘ Rate (%) 144 9.0 9.8 42.6 35.1 36.9 46.6 40.4 42.6
Evaluation (LDCQ) o o o X X X X X X
High | Rate (%) 10.5 8.3 10.8 42.0 34.8 27.6 47.7 40.3 414
BOD | Flow | Evaluation o o o X X o X X X
Low | Rate (%) 20.0 9.8 8.8 434 35.6 48.9 453 40.4 43.9
Flow | Evaluation o o o X X X X X X
Evaluation (LDC®) ° o o x x x x x x
All ‘ Rate (%) 35.6 16.6 143 37.7 21.9 194 27.1 114 7.8
Evaluation (LDC®) x o o X o ) ) o o
High | Rate (%) 372 22.6 23.1 47.8 319 31.0 30.8 17.7 13.8
T-P | Flow | Evaluation x ) ) x X X x o o
Low | Rate (%) 333 8.2 59 24.5 6.7 44 22.6 3.8 1.8
Flow | Evaluation X o 0 o o o o o o
Evaluation (LDC®) X o 0 X X X X
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Table 3. Continued

GB-J GB-K GB-L
2021 2022 2023 2021 2022 2023 2021 2022 2023
C19~21)| (20~22) | (21~23) | C19~21) | (20~22) | (21~"23) | (19~"21) | (20~'22) | (21~'23)
All ‘ Rate (%) 57.1 51.8 45.0 53.8 482 31.5 39.8 319 342
Evaluation (LDCD) x x x x x x x x x
High | Rate (%) 55.6 56.5 48.5 47.7 43.5 26.9 313 25.0 23.9
BOD | Flow | Evaluation X x X X X o X o o
Low | Rate (%) 58.9 444 39.5 61.1 55.6 38.6 50.0 422 50.0
Flow | Evaluation X x x x x X x x x
Evaluation (LDC®)) x x x x x x x x x
All ‘ Rate (%) 353 15.8 9.0 37.0 219 14.4 34.7 15.9 14.4
Evaluation (LDCD) x o o x o o x o o
High | Rate (%) 429 23.2 14.7 49.2 333 23.9 453 25.0 23.9
T-P | Flow | Evaluation X o o X X o x o o
Low | Rate (%) 26.8 44 0.0 222 44 0.0 22.2 2.2 0.0
Flow | Evaluation o o o o o o o
Evaluation (LDC®)) x o x x o
CG-A BoC-A YD-A
2021 2022 2023 2021 2022 2023 2021 2022 2023
C19-21)| (20~22) | (21~'23) | C19~21) | (20~22) | (21~"23) | (19~"21) | (20~'22) | (21~'23)
All ‘ Rate (%) 28.0 21.9 11.7 27.1 22.8 18.0 42 43 4.5
Evaluation (LDCD) o o o o o o o o o
High | Rate (%) 24.1 20.8 103 27.6 24.6 17.5 34 39 53
BOD | Flow | Evaluation o o o o o o o o o
Low | Rate (%) 31.7 23.0 14.0 26.2 21.1 18.3 6.5 5.1 3.7
Flow | Evaluation X o o o o o o
Evaluation (LDC®)) x o o o o o o o o
All ‘ Rate (%) 35.6 22.8 18.0 339 22.8 17.1 143 43 1.8
Evaluation (LDCQD) X o o X o o o o o
High | Rate (%) 48.3 39.6 23.5 46.1 43.9 37.5 15.9 6.6 35
T-P | Flow | Evaluation X X o x x X o o o
Low | Rate (%) 233 8.2 9.3 119 1.8 5.6 9.7 0.0 0.0
Flow | Evaluation o o o o o o o o
Evaluation (LDC®)) X x x x x o o
GC-A MH-A ByC-A
2021 2022 2023 2021 2022 2023 2021 2022 2023
(’19~21) | °20~°22) | (C21~°23) | (C19~21) | (°20~°22) | ("21~°23) | ("19~"21) | ("20~22) | ("21~°23)
All ‘ Rate (%) 17.8 13.2 143 43.6 37.7 38.4 57.1 47.8 60.4
Evaluation (LDCQD) o o o X X X X x X
High | Rate (%) 13.3 134 14.5 21.6 27.2 314 43.8 37.9 494
BOD | Flow | Evaluation o o o o o x x x X
Low | Rate (%) 25.0 12.9 14.1 81.4 63.6 61.5 84.6 78.6 87.5
Flow | Evaluation o o o X X x x X X
Evaluation (LDC®)) o o o x x X x x x
All ‘ Rate (%) 37.7 27.1 26.3 43.6 31.6 339 64.7 60.0 73.9
Evaluation (LDCD) x o o x x x x x x
High | Rate (%) 333 29.3 24.2 33.8 32.1 372 58.8 57.5 722
T-P | Flow | Evaluation x o o x x X x x x
Low | Rate (%) 44.6 24.2 28.2 60.5 30.3 23.1 76.9 67.9 78.1

Flow | Evaluation

Evaluation (LDC®))




Table 3. Continued

MH-B MH-C NS-A
2021 2022 2023 2021 2022 2023 2021 2022 2023
C19-21) | (20~22) | (21~23) | C19~"21) | (20~22) | (21~23) | C19~21) | (20~22) | (21~"23)
‘ Rate (%) 52.1 43.5 38.7 44.6 354 374 493 352 32.8
Evaluation (LDCQ) X X X X X X X X X
High | Rate (%) 42.5 36.2 27.7 28.0 243 22.9 484 38.8 343
BOD | Flow | Evaluation x X o o o o x x x
Low | Rate (%) 674 76.2 71.4 72.7 61.4 62.5 51.0 30.6 313
Flow | Evaluation X x x x x x x X x
Evaluation (LDC®) x x X X X X X X X
‘ Rate (%) 58.8 43.5 36.9 412 28.6 282 41.7 324 343
Evaluation (LDCQ) X X X X o o X X X
High | Rate (%) 58.9 447 41.0 43.0 379 41.0 432 38.8 38.6
T-P | Flow | Evaluation X X X X X X X X X
Low | Rate (%) 58.7 38.1 25.0 38.2 6.8 6.3 38.8 242 29.7
Flow | Evaluation x X o x ) ) X o o
Evaluation (LDC®) x X X X X X X X X

High Flow (Mid-range Flow, Moist Conditions, High Flow), Low Flow (Low Flow, Dry Conditions)
Excess Rate (%) = Excess/Data, Evaluation Standard : LDC Excess Rate 30%
Achieved the Target Water Quality : o, Failed to Achieve the Target Water Quality : x

4792 BODY F9 2021 CG-A, T-P9] H-$
20214 GB-1, 2022 GB-B, GB-D, GB-E, GB-H, GB-K,
CG-A, BoC-A, MH-C, 20231 GB-D, GB-E, GB-F, BoC-
A, MH-CZ YElTt.
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33.3%, 71.4%, 19.0% 2 WEFFE O ™, 2023 0] 47} 7}
v 747} 23.8%, 28.6%, 57.1%, 14.3% 2 LEFLL K5}
3o W 0 & W1 A 23 H|Eo] AT
2 0 2 &t} o] FotAl &= Alof gt Brhg ol

B7PHEH Ho RRsd 9o R E dASHA 3
Oh= S Hoj&t}. 202149 GB-D, GB-H, GB-L,
GC-A, 20228 GB-H, GB-L, MH-C, NS-A, 2023 GB-
H, GB-K, GB-L, MH-C, NS-A9] 7% &3] g7y o
E+BOD 5R5ES G4 A0 FUHE AR
SHAI&GFA HPH o 2 = 235 10 220214 GB-G,
GB-I~J, BoC-A, 2022% GB-B, GB-D~F, GB-H, GB-K,
CG-A, BoC-A, MH-C, NS-A, 2023 GB-D~F, GB-H,
BoC-A, MH-C,NS-A%] 2 33 Y7 Ho 2 =T-
PERSAS G A O R FIFE AT LDCHH O

= 2R A0 E H7HE QI

fﬁ
]_

r_?ﬂ o%

3. HENIATA Wy MZA| SEAT SMofR
TE |E(5188)

5] %%(20% Et 30% E=50%)°
G4 A0 7 7H53it) Bel A& %
Z¥740] 5| 252 A 831 57} A3o} 3l B 4%

7} A3}-E H| 1510 Table 6 & Table 70| LFEFLH 1Tt

—61%%% 50%= Zﬂ%—?j’ O—,—- :_'6(])] .\.57]-]:](;—%_]’}_ H]J—J—L—Eﬂ_

@

o,
rE
i
|
os& 4
D)

fifo



302 2BEISEI} M33HE MeE

Table 4. Comparison of Evaluation Results (BOD)

2021 2022 2023
Current | LDC Method SF Current | LDC Method SF Current | LDC Method SF
Method | () @ | Method | Method | () @ | Method | Method | () @ | Method
GB-A o o o o o o o o o o o o
GB-B o o o o o o o o o o o o
GB-C o o o o o o o o o o o o
GB-D o X X o o o o o o o o o
GB-E o o o o o o o o) o o o o
Main GB-F o o o o o o o o o o o o
Stream | GB-G o o o o o o o o o o o o
GB-H o X X X o X X o o X X o
GB-1 X X X X X X X o X X X o)
GB-J X X X X X X X o X X X o
GB-K X X X X X X X X o) X X o
GB-L o X X o o X X o o X X X
CG-A o o X o o o o o o o o o
BoC-A o o o o o o o o o o o o
YD-A o o o o o o o o o o o o
GC-A o o o o o o o o o o o o
Tributary | MH-A X X X x x x x o x x x o
ByC— A X X X o X X X X X X X X
MH-B X X X X X X X X X X X X
MH-C X X X X o X X X o X X X
NS-A X X X X o X X o o X X o
Number of o 13 10 9 13 15 11 11 17 16 11 11 17
Number of x 8 11 12 8 6 10 10 4 5 10 10 4
Rate (%) 38.1 524 | 571 38.1 28.6 47.6 | 47.6 19.0 23.8 47.6 | 47.6 19.0
Current Method : 3 year Average Water Quality
LDC Method (D) : Entire Flow, LDC Method () : Hydrologic Flow Condition (High flow, Low flow)
SF Method : 3 year Average WQ at Standard Flow +10%
Evaluation Standard : LDC Excess Rate 30%
Achieved the Target Water Quality : o, Failed to Achieve the Target Water Quality : x
of L&t 7]50] 4B 23S ey 30%2 A V. Az
8374 W W3 vl wstol 1A%t 7)20] A '
$5IL 2TE e R 0%E HGU AP0l ATOIHE 7] AFOIH A Sl o
3 B st 3] AR 710l A8 EHAS ol 87 BE4E FUPTH S Bkl f3F
Y= 275 vEhd of w2 Aol A= o188 30% A&TA 0 Fo| 2 I FF E= ARF RAE &
2483t 20| G HA A0 BYSAh. 51§ ELY DA olRE WS PES AN, @
ESEEFAS At AR TRV Z s R @ F7P o] Ao vl wekgnt. AR 22004
LS5 A8E ol A SE Y 712 H/PIRIDCD) M = BRFAS = Ao R
A 524 A sAe Aol et Mo m 2 BAHAT ART £ 9 14T 2004 B
g = ofoF 2 Zloftt. (LDC@)A 23} 5= AL = P7te= doro2
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Table 5. Comparison of Evaluation Results (T-P)

2021 2022 2023
Current | LDC Method SF Current | LDC Method SF Current | LDC Method SF
Method | () @ | Method | Method | () @ | Method | Method | (1) @ | Method

GB-A X X X X X X X X X X X X

GB-B X X X o o o X o o o o o

GB-C X X X X X X X X X X X o

GB-D X X X X X o X o o o X o

GB-E X X X o o o X o o o X o

Main GB-F X X X X o X X o o o X o
Stream | GB-G o x x x o o o o o o o o
GB-H X X X o o o X o o o X [¢)

GB-1 o o X o o o o o o) o o o

GB-J] o X X o o o o o o o o o

GB-K x X X o o o X o o o o o

GB-L o X X o o o o o o o o o

CG-A X X X o o o X o o [¢) o o

BoC-A o X X o o o X o o) o X o

YD-A o o o o o o o o o o o o

GC-A X X x X o o o o o o o o

Tributary | MH-A x X X x x x x o X x X o
ByC—A X X X X X X X X X X X X

MH-B X X X X X X X X X X X X

MH-C X X X o o o x o o o X o

NS-A X X X o o X X o o X X o

Number of o 6 2 1 12 15 14 6 17 16 15 9 18
Number of x 15 19 20 9 6 7 15 4 5 6 12 3

Rate (%) 71.4 90.5 | 95.2 429 28.6 333 | 714 19.0 23.8 28.6 | 57.1 143

Current Method : 3 year Average Water Quality

LDC Method () : Entire Flow, LDC Method () : Hydrologic Flow Condition (High flow, Low flow)
SF Method : 3 year Average WQ at Standard Flow +10%
Evaluation Standard : LDC Excess Rate 30%
Achieved the Target Water Quality : o, Failed to Achieve the Target Water Quality : x

GB-1, 2022 9f| GB-B, GB-D, GB-E, GB-H, GB-K, CG-
A, BoC-A, MH-C, 2023 9]] GB-D, GB-E, GB-F, BoC-
A, MH-C 5t & YT 7244 217 @91+
ol th oAl g 2 FoAETA TS 285

of Hr7Iet Aol @ 3\ Pt d At
7ket A3E v e 23} 20239 2] T
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LEE
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H74 B 23 ] o] A0 £kt of

& 25243400 3 B7hEo] W b B
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HE 3% godsl= 51852 30% 2 283t 47|
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£ Yepdo] me}, 2 Aol A= 30%E H-8ok= A
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Table 6. Comparison of Evaluation Results as Evaluation Standard (BOD)

' 2021 2022 2023
ESV ;ﬁ?;%n Current | LDC Method SF Current | LDC Method SF Current | LDC Method SF
Method | () @ | Method | Method | () @ | Method | Method | () @ | Method

o 13 17 14 13 15 20 15 17 16 20 17 17

50% x 8 4 7 8 6 1 6 4 5 1 4 4
(%) 38.1 19.0 | 333 38.1 28.6 48 | 28.6 19.0 23.8 48 | 19.0 19.0

o 13 10 9 13 15 11 11 17 16 11 11 17

30% X 8 11 12 8 6 10 10 4 5 10 10 4
(%) 38.1 524 | 57.1 38.1 28.6 47.6 | 47.6 19.0 23.8 47.6 | 47.6 19.0

o 13 6 5 13 15 7 6 17 16 11 11 17

20% X 8 15 16 8 6 14 15 4 5 10 10 4
(%) 38.1 714 | 76.2 38.1 28.6 66.7 | 714 19.0 23.8 47.6 | 47.6 19.0

Evaluation Standard : LDC Excess Rate (%)

Achieved the Target Water Quality : o, Failed to Achieve the Target Water Quality : x

(%) : Number of x / Number of Unit Basin (21)

Table 7. Comparison of Evaluation Results as Evaluation Standard (T-P)

) 2021 2022 2023
E;ng;‘rfin Current | LDCMethod | SF | Current | LDC Method | SF | Current | LDC Method | SF
Method | () @ | Method | Method | () @ | Method | Method | () @ | Method

o 6 16 14 12 15 19 19 17 16 19 19 18

50% X 15 5 7 9 6 2 2 4 5 2 2 3
(%) 714 23.8 | 333 429 28.6 9.5 9.5 19.0 23.8 9.5 9.5 14.3

o 6 2 1 12 15 14 6 17 16 15 9 18

30% X 15 19 20 9 6 7 15 4 5 6 12 3
(%) 714 90.5 | 95.2 429 28.6 333 | 714 19.0 23.8 28.6 | 57.1 143

o 6 1 1 12 15 5 2 17 16 11 3 18

20% X 15 20 20 9 6 16 19 4 5 10 18 3
(%) 714 952 | 952 429 28.6 76.2 | 90.5 19.0 23.8 476 | 85.7 143

Evaluation Standard : LDC Excess Rate (%)

Achieved the Target Water Quality : o, Failed to Achieve the Target Water Quality : x

(%) : Number of x / Number of Unit Basin (21)

¢

O
-

20| P5e 490 B
o gz,

2 G - 78

References

Cho YC, Choi HM, Lee Y], Ryu IG, Lee MG, Gu DH,
Choi KW, Yu §J. 2018. Statistical Analysis of
Water Flow and Water Quality Data in the
Imjin River Basin for Total Pollutant Load

Management, J. Environ. Impact Assess. 27(4):

353~366. [Korean Literature]

Cheong EJ, Kim HT, Kim YS, Shin DS. 2016.
Application of the Load Duration Curve (LDC)
to Evaluate the Rate of Achievement of Target
Water Quality in the Youngsan-Tamjin River
Watersheds. Journal of Korean Society on
Water Environment, 32(4): 349-356. [Korean
Literature]

Jung KY, Kim HT, Kim SS, Shin DS, Kim GH. 2017.
Application of the Load Duration Curve (LDC)



INE - NS/ Selupzt SEoSRANE | SEAY Wk B3t 67 305

to Evaluate the Achievement Rate of Target
Water Quality in the Nakdong River Unit
Watersheds. Journal of Environmental Science
International 26(4): 433-445. [Korean Literature]

Kim EK, Ryu JC, Kim HT, Kim YS, Shin DS. 2015.
Application of the Load Duration Curve (LDC)
to Evaluate the Achievement Rate of Target
Water Quality in the Han-River Watersheds.
Journal of Korean Society on Water Environment
31(6): 732-738. [Korean Literature]

Ministry of Environment. 2022. Basic Policy for Total
Pollution Load Control.

Ministry of Environment. 2023a. Water Environment
Monitoring Network Installation and Operation
Plan.

Ministry of Environment. 2023b. Guidelines for the
Implementation of Detailed Cause Analysis in
Total Pollution Load Management.

Ministry of Environment. 2024a. 2023 White Paper of

Environment.

Ministry of Environment. 2024b. Act on Water management
and resident Support in the Geum River Basin.

Nebraska. 2002. Nebraskas Approach for Developing
TMDLs for Streams using Load Duration Curve.

Nevada Division of Environment Protection. 2003. Load
Duration Curve Methodology for Assessment
and TMDL Development.

Nam BS, Hwang, HS, Cho MH. 2018. Analysis of
Impaired Waterbody using Time Series Water
Quality and Flow Rate Data for TPLMs. J. Korean
Soc. Environ. Eng. 40(9): 359-371. [Korean
Literature]

South California. 2004. Total Maximum Daily Load
Development for the Upper Broad River
Watershed_Fecal Coliform Bacteria, South
California Department of Health and

Environmental Control.



