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ABSTRACT

The TMDL (Total Maximum Daily Load) has been used to determine the water quality target. LDC (Load Duration Curve)
based on hydrology has been used to support water quality assessments and development of TMDL. Also FDC (Flow
Duration Curve) analysis can be used as a general indicator of hydrologic condition. The LDC is developed by multiplying
FDC with the numeric water quality target of the factor for the pollutant of concern. Therefore, this study was to create
LDC using the stream flow data and numeric water quality target of BOD and T-P in order to evaluate the pollutant
load characterization by flow conditions in Heukcheon stream. When it is to be a high-flows condition, BOD and T-P
are necessary to manage. BOD and T-P did not satisfy the numeric water quality target for both seasons (spring and
summer). In order to meet the numeric water quality target in Heukcheon stream, management of non point source
pollutant is much more important than that of point source pollutant control.
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Fig. 1. Map of Heukcheon stream watershed.
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Heddd #& 7S AA 779 St e
[e)
=

3 2 deddd
ol BF2lo] 21t Aol B 4~ 9o, Higk
A Balefo]  Ralx|&TAl
(LDC) $1%o] EA o] QUi 49t 72 14
of os) magdo] zubEl ol ek 4
(Han et al., 2007).

o
rr
X

A% Aol o B4
B8t Fig. 30f Lregich H it 20114, 20134 of
= oeldete] AR ST fASHA 7

97 1% HYAL, 201290 THE Axo] u5}
49 WFEI Dol 3 Blol ulste] BouE

ATt

X2 o

1200.0

32011
2012
1000.0 =013
—4—2000-2010

800.0

Precipitation(mm)
&
2
g
2

IS
=3
e
=3

Bl 7 I
e T T | T

Jan  Feb  Mar Apr May Jun

Month
Fig. 3. Monthly precipitation by Thiessen's weighting method
on the watershed.

3.2 REXIEZM(FDC) 2k

ZAF 717E 20118 ~2013 0 2 & 3 zke] g
A SHL FHSe AL 9 2 £ AR
£ ol gsto] ofef Fig. 49 T2 {5 A&HFA(FDC)
= Aok, I AnE fERAEE U] 54
o] = 54L& gofsiilth FEAIESTAFDC) -5
T2 FEEdd £5 Pl w2t 74 {5 2
710l w2t 0% ~10%= 3% 27 (High-Flows), 10%~

40%+= E=4F Z7A(Moist-Conditions), 40% ~60%+= 3
$oF ZZAMid-Range Conditions), 60%~90%+= A 4~F
% Z(Dry-Conditions), 90%~100%+= Z+4=2F Z7(Low
Flows)©.8 TH3}6] BA519tHCleland, 2003, U.S.
EPA., 2007).

1,000

\ ——2011-2013
100

Average Daily Flow(m3/s)
3

1 &
e

—

-

0

0 10 20 30 a0 50 60 70 80 90 100
Flow Duration Interval (%)

Fig. 4. Flow duration curve in Heukcheon stream.

Journal of Korean Society of Water and Wastewater Vol. 29, No. 5, October 2015

pp. 551-557



'L gl_ o

Table 1. Classifications of hydrologic condition &F W7k &SRR E AL5 AESEeleF Hot

Flow Duration Interval | Hydrologic Condition Class %,}E Table 20 % &]al¢ithHwang et al., 2011).
0=10% High-Flows £ AFel M FIALZHLDOS 4T A} =
10%0‘? Mr;i“'cogd“?ns A}7]7}(2011L=1~2013L%)50} BOD®] 7|25 3}2ke] ¢
40~60% id-Range Conditions

Fo QB ko AVS

60~90% Dry-Conditions = 934047 kgo® UEHgon, df 0}_ o2 Aot
90~100% Low Flows EE‘. Bt 877 kgo = AT Z]EFokde] BAIS

GupEddE PAHEE SRskee] 34 e nh
2k 2 7(661,903 kg)o 70%, =52 27A(187,536 kg)

Source : Cleland, 2003, U.S. EPA., 2007

:1

HSXATM(LDC) M U 13 £ 21% e, o S o] A Skl H]
slo] ool AFEL Bl A% 90% o4 &

OEF_JF_-I I=PS|
3.3.1 7= =~ 2Fo] MEEL Aoz AR QCH

A A7 W AR SR d4A FzAHZ BODQ 7|FHEsla HEHske
7l meEh S = < BOD 0.8 W 1 2AA V2R HHS 6,244 ke,
0.025 mgL= AAstolct 53 {-FA &4 (Fig F=Halero] HFS 17,300 kgo 2 FEH 1o

1=}
H

By M

T 7
ol BEHAS AEste] EHSASTHS A zuslebu of 28] WO Aom AE L. %41
stglom, geredy BRUH(Tble Dol wek =8 oF xAA 7|2ESe0] WIS 586 ke TS5
o8re ;To}oq B A5} tHCleland, 2003, US. EPA, W& 532 kgo 2 7|2HFIeES wRsle ~zow
2007, Yoon et al., 2013). ZAFE| QT Hegk 27K | EEelEEe] WA 217
VSRS FFRAEET 24, % kg BEFOFRFY] W2 248 kg0 2 OF LIV V)%
27, G 27, ASY 27, 25Y 2ME BR Rewy Ao dAsis szow 2AEAG. A%
Sfof wABkEE ATHs Fig 59 2o, SRS ¥ o 2AX| 7| EHFES 107 kg, BEEFHE 129 ke
A% BODS} T-P 7h7ke] B4 A8% 7]2Hsl  oR sZRaes of 12w Z0kshs A0 2AN
High-Flows Moist-Conditions Mid-Range Flows Dry-Conditions Low-Flows High-Flows Moist-Conditions Mid-Range Flows Dry-Conditions Low-Flows
1,000,000 A 10,000 [ EE—
100000 S g omem

10,000 100

A DA“
20

' A
o A8 20, Aoy 4 5a ANA, 4 D a
A A o A A L/
Bo & gafaes 42 gl 0o/ o BT 0 &
8] * wh L% 5] 5 1

00 100 200 300 400 500 60.0 700 800 90.0 1000 0.0 100 200 300 40,0 50.0 600 700 800 200 1000
Flow Duration Interval (%) Flow Duration Interval (%)

(a) BOD (b) T-P
Fig. 5. Load duration curve in 2011 - 2013.

BOD Load(kg/d)
g
L ]
f
T-P Loadtkg/d)
>
b >

Table 2. The average pollutant loads by hydrologic conditions

BOD (kg / day) T-P (kg / day)
Hydrologic Conditions Water Quality Measurement Avg, Water Quality Measurement Avg,
Target Avg. Target Avg.
High Flows (0~10%) 6,244 17,300 195.1 858.5
Moist Conditions (10~40%) 586 532 18.3 20.7
Mid-Range Conditions (40~60%) 217 248 6.8 8.0
Dry Conditions (60~90%) 107 129 3.4 3.8
Low Flows (90~100%) 39 92 1.2 1.6
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Season Winter Spring Summer Autumn
Classification Month 12 =~ 2 3~5 6 ~ 8 9 ~ 11 Total
Number of Measurement 24 36 34 35 129
BOD Number of LDC Exceeded 6 33 24 8 71
Percent of LDC Exceeded 25.0 % 91.7 % 70.6 % 229 % 55.0 %
T.p Number of LDC Exceeded 7 24 29 10 70
Percent of LDC Exceeded 29.2 % 66.7 % 85.3 % 28.6 % 54.3 %
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