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Abstract

This study modifies the present total maximum daily load (TMDL) system of Ministry of Environment and applies to the
Anyangcheon watershed. Hydrologic Simulation Program-FORTRAN (HSPF) model is used to simulate both runoff and
non-point source pollution, simultaneously, instead of QUALZ2E. The drought flow (355th daily flow) is proposed for the
target water quantity since it is easier to satisfy low flow (275th daily flow) for the target water quality than drought flow. The
increase of discharge is more than the increase of pollutant load except for the period under low flow. The measured unit loads
for non-point source are used to consider the regional runoff characteristics. The measured water quantity and quality data are
used since the ministry of environment supports only water quality. This analysis results show some reasons for the
improvement of the present TMDL system of Korea.

keywords : HSPF model, Target discharge, TMDL management system, Unit load of generation for non-point source
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Fig. 2. Sub-watersheds map of the Anyangcheon.
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Table 1. Results of cdlibration and verification of water quality

BOD
Water quality observation station RMSE R
(mg/L)
Calibration 2.888
AY 5 P 0.703
Verification 5.322
Calibration 2.840
AY 4 . 0.674
Verification 6.180
ibrati 4431
AY 3 Cal.lt?ran.on 3 0.716
Verification 15.180
Calibration 3.833
AY 2 P 0.729
Verification 14.423
Calibration 1.614
AY 1 — 0.660
Verification 1.947
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Fig. 4. Duration curve of the Anyangcheon watershed at

outlet.
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Table 2. Comparison of the coefficient of runoff for non-

point source
Coefficient of runoff
Seasonal period Han River | Newly calculated value
basin (Anyangcheon watershed)
Drought flow (Qsss) - 0.15
Low flow period (Qzrs) 0.25 0.25
Normal flow period (Qiso) 0.60 0.49

Table 3. Calculation of total amount of pollutant load by
the sub-watershed (low flow)

Sub- Han River basin Anyangcheon watershed
watershed | Low flow | Drought flow | Low flow | Drought flow
WG 25 20 134 86
0J 58 50 173 120
DJ 217 185 296 234
SB1 362 315 552 431
HU 753 623 536 496
SA 107 88 300 204
SS 102 81 451 291
SB2 31 29 173 115
SH 192 164 269 212
MG 1,151 909 2,396 1,662
DR 1,583 1,397 1,587 1,414
Others 1,907 1,389 3,098 2,111
Sum 6,425 5,251 9,965 7,375
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Table 4. Comparison of total amount of pollutant load
BOD load
i (kg / day) Percent of reduction
Classification Discharged Loading Total amount (%)
load capacity of load reduction
A guide of TMDL Low flow 6425 4,168 2,257 35.1
Management System Drought flow 5,251 3837 1,414 26.9
Low flow 9,965 4,168 5,797 58.2
Chung et a. (2006)
Drought flow 7,375 3837 3538 48.0
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fERaEe Agstgt. sERage Ag st F e AAsy] SelM Fagsdes H&sto] 47 wast
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Fig. 5. Loading capacity and load reduction using the unit
load of generation for non-point source of Han
RIver and the Anyangcheon.
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