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Water Quality Management Measures for TMDL Unit Watershed
Using Load Duration Curve
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Abstract : This study was to develop effective water quality management measures using LDC (Load Duration Curve) curves
for TMDL (Total Maximum Daily Loads) unit watershed, Using LDC curves, major factors for BOD and T-P concentration loads
generation (i.e. point source or non-point source) in the case study area (Geumho river basin) were found for different hydrologic
conditions, Different measures to deal with the pollutant loads were suggested to establish BMPs (Best Management Practices).
It was found that the target area has urgent T-P management methods especially at moist and midrange hydrologic conditions
because of point source pollutants occurred in developed areas, One example measure for this could be establishment of ad-
vanced treatment facility, This study proved that the use of LDC was a useful way to achieve TWQ (Target Water Quality) on the
target watershed considered. It was also expected that the methodology applied in this study could have a wider application on
the establishment of watershed water management measures,
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Fig. 1. Geumho river basin
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Table 1, Hydrologic condition classes (USEPA, 2007)
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Table 2, Results of potential relative importance of source area to contribute loads under given hydrologic condition (USEPA, 2007)

Duration Curve Zone
Contributing Source Area
High Flows Moist Conditions Mid-Range Flows Dry Conditions Low Flows
Point Source Medium High
On-Site Wastewater Systems High Medium
Riparian Areas High High High
Storm Water: Impervious Areas High High
Combined Sewer Overflows High High High
Storm Water: Upland High High Medium
Bank Erosion High Medium
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Fig. 3. Pollutant load and regression curves in Station 1 (Up- Fig. 4. Comparison of data average and target average based
stream) and Station 3 (Downstream) (a) BOD, and (b) T-P on hydrologic conditions (a) BOD, and (b) T-P

Table 3, Target and data average pollutant loads for different hydrologic conditions
(unit : kg/day)

BOD T-P
Hydrologic Conditions
Target Avg, Data Avg. Target Avg. Data Avg.
High Flows .
215
© ~ 10 %) 21546 22526 1368 2838
Moist Conditions
5 2
(10 ~ 40 %) 4535 4461 88 887
Mid-Range Flows - afaz
(40 ~ 60 %) 3357 3635 213 678
Dry Conditions
11 2914 1 51
(60 ~ 90 %) 3119 9 98 516
Low Flows -
(90 ~ 100 %) 2045 25064 168 443
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Table 4, Best management practices according to pollution sources under given hydorlogic conditions

Sewage Treatment Area Sewage Non-Treatment Area
Point Source Non-Point Source Point Source Non-Point Source
* Management of CSO
High / SSD
Flows - Design of Storage Facility * Establishment of Bank
(0 ~ 10 %) » Green Infra(GI), Low
Impact Development(LID)
* Management of CSO
. / SSD
Moist . . e ;
Conditions - Design of Storage Facility * Establishment of Bank
) * Green Infra(GI), Low * Riparian Buffer Zone
(10 ~ 40 %)
Impact Development(LID)
* Riparian Buffer Zone
* Centralized Wastewat
entrafizec Wastewater * Management of CSO .
Treatment System /$SD * Decentralized Waste-
Mid-Range | - Establishment of Ad- - o - water Treatment System ) .
. - Design of Storage Facility o * Establishment of Bank
Flows vanced Treatment Facility . (On-Site  System) . .
. . * Green Infra(GI), Low . . * Riparian Buffer Zone
(40 ~ 60 %) | - Increasing of Sewage * Public Management of
Impact Development(LID) . .
Treatment Area o - Individual Sewer Facility
. ) * Riparian Buffer Zone
» Emission Trading
* Centralized Wastewat .
entratize astewate * Management of CSO .
Treatment System /$SD « Decentralized Waste-
D - Establishment of Ad- - ater Treatment Syst
l_y stablishment © . - Design of Storage Facility wa erl reatment System * Establishment of Bank
Conditions vanced Treatment Facility (On-Site System) L
. . « Green Infra(GI), Low . * Riparian Buffer Zone
(60 ~ 90 %) | - Increasing of Sewage « Public Management of
Impact Development(LID) L -
Treatment Area o Individual Sewer Facility
. . * Riparian Buffer Zone
* Emission Trading
* Centralized Wastewater
Treatment System
Low - Establishment of Ad-
Flows vanced Treatment Facility
(90 ~ 100 %) | - Increasing of Sewage
Treatment Area
» Emission Trading
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