Journal of Korean Society on Water Quality, Vol. 24, No. 4, pp.452-457 (2008)

. _
SEEUTLIE ¢
. 9 7|zRe

7|o] |
- R3] - YSe

Estimation of Nonpoint Discharge Coefficient for the Management of Totad Maximum
Daly Load
- Rainfdl Discharge Ratio on the Specific Design Flow

Jundae Park” - Juhyun Park - Doughee Rhew - Dongil Jeong

Water Pollution Cap System Division, Environmental Cap System Research Department, National Ingtitute of Environmental Research
(Received 25 March 2008, Accepted 25 June 2008)

Abstract

Nonpoint source (NPS) pollution is caused by rainfall moving over and through the ground. As the runoff moves, it picks up
and carries away various pollutants from NPS. The discharge pattern of NPS pollutant loads is affected by the distribution of
therainfall during the year. This study analysed relationship between the rainfall event and the stream flow rate, and estimated
the rainfall discharge ratio on the specific design flow which can be used as nonpoint discharge coefficient for the estimation
of NPS pollution load. It is considered that nonpoint discharge coefficient can be effectively used for the calculation of NPS
pollution load at the time of water quality modelling for the management of Total maximum daily load (TMDL).
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Fig. 1. The procedure of estimation of Nonpoint discharge
coefficient.
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Table 1. Rainfall and river flow observation sations in 3 river basins

River Rainfall station River flow station Remark (Location)
Taebaek Socheon upstream
Nakdong river Bonghwa, Andong Jibo upstream
(9) Youngju, Mungyeong Nakdong midstream
Euiseong, Gumi, Youngcheon, Daegu Goryeonggyo midstream
Guem river Jangsu Cheoncheon upstream
(3) Daejeon, Buyeo Gyuam midstream
Youngsan river Jangseong' Seonam upstream
)] Damyang’ M aruek upstream

" Stations controlled by Ministry of Construction & Transportation
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Table 2. Monthly discharged load and river flow of unit area in Guem river basin
Discharged load River flow
Month (kg/d) (m’/sec)
Guembon Musim Bocheong Chogang Guembon E Musim A Bocheong A Chogang A
E A A A (20.8)" (16)" (16)" 47"
1 1644 2923 3192 3090 - -
2 814 1123 1133 1507 15.1 0.3 3.0
3 1257 1605 1493 2372 17.7 18 0.8 3.0
4 3582 5733 6205 7322 139 14 0.5 3.6
5 2588 6116 4609 4972 28.9 3.9 0.3 6.7
6 1508 2990 2436 2607 - -
7 3078 10471 5488 6702 - -
8 9953 20097 12648 18953 - -
9 1850 6360 4406 2920 35.0 5.6 2.6 9.2
10 1257 3254 1920 1891 20.8 24 0.7 6.4
11 814 2102 1440 1513 23.9 2.0 0.3 47
12 1300 2750 1118 2066 26.9 1.7 0.3 3.7

"1) Qurs design flow of each unit area (m’/sec)
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Fig. 2. The curve for the sequenced river flow with rainfall
discharge ratio (Taebak-Socheon).
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Table 3. Correlation coefficient between rainfall and river flow according to the averaging period (Taebak-Socheon)

Yeor Averaging period

1-day 3-day 5-day 7-day 10-day 1-month
1998 0.3900 0.6358 0.7080 0.6486 0.7501 0.8341
1999 0.5369 0.8413 0.8035 0.8457 0.9485 0.9700
2000 0.7307 0.8683 0.9370 0.9192 0.9581 0.9419
2001 0.0175 0.2816 0.7667 0.4440 0.8089 0.7381
2002 0.5200 0.6732 0.9323 0.9616 0.9161 0.9268
2003 0.3619 0.5753 0.7295 0.8283 0.8936 0.9587
2004 0.0097 0.0308 0.1021 0.0800 0.4243 0.9318
2005 0.4145 0.6381 0.7746 0.6977 0.8336 0.9390

Table 4. The frequency of maximum correlation according to the averaging period

Averaging period Total

1-day 3-day 5-day 7-day 10-day 1-month
Frequency - 3 7 17 83 110
Percent (%) - 3 7 15 75 100
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Table 5. Design flow at Gibo station in Nakdong river Table 6. The yearly rainfal discharge ratio on the design
(unit : m%/sec) flow (Taebak-Socheon)
Year Qsss Qa1 Quss Qos Y ear Qsss Qars Quss Qg
1998 25.00 37.00 55.00 124.00 1998 0.10 0.10 0.42 1.02
1999 28.71 33.00 45.33 82.38 1999 0.10 0.10 0.47 0.71
2000 22.63 31.54 42.08 7113 2000 0.10 0.10 0.10 0.59
2001 12.88 16.25 20.79 26.00 2001 0.10 0.10 0.37 1.26
2002 10.13 18.36 27.02 54.06 2002 0.10 0.10 0.37 0.41
2003 10.95 16.71 72.24 234.48 2003 0.10 0.27 0.21 1.22
2004 6.13 9.56 4757 91.06 2004 0.10 0.18 0.22 0.68
2005 16.93 31.06 51.32 58.64 2005 0.10 0.22 0.60 0.36

Table 7. The rainfall discharge ratio on the design flow in the 3 river basins

Station Qsss Qa5 Q15 Qos
Taebaek 0.10 0.15 0.35 0.78
Bonghwa 0.10 0.18 0.48 0.99
Andong 0.10 0.14 0.53 121
Y oungju 0.10 0.15 0.39 1.23
. Mungyeong 0.10 0.18 0.46 1.37
Nak-dong river Euiseong 0.10 0.17 055 114
Gumi 0.10 0.16 0.51 1.01
Daegu 0.10 0.15 0.47 1.10
Y oungcheon 0.10 0.16 0.56 1.30
Average 0.10 0.16 0.48 1.13
Jangsu 0.10 0.16 0.41 0.81
Guem river Dagjeon 0.10 0.13 0.53 1.20
Buyeo 0.10 0.18 0.61 131
Average 0.10 0.16 0.51 111
Jangseong 0.10 0.18 0.49 1.49
Young san river Damyang 0.10 0.10 0.51 0.94
Average 0.10 0.14 0.50 1.22
A 71EFFE el Bolth Table 8. The Nonpoint discharge Coefficient for 3 river basins
Table 62 G244 HHARZY A=E 7|&FF A7 River Qass Qars Quss Qos
ZF71, A7), B 2 EF7)ol Ui FuiEuE Nakdong river 0.10 0.16 0.48 1.13
T&3% ZAFo|th 2 9= 2F7] A7l A)dA Guem river 0.10 0.16 0.51 111
o} o] ZeujEu] o] 012 YEhtmZ o] A7) © Youngsan river 0.10 0.14 0.50 1.22
g ZruErle 012 sl Average 0.10 0.15 0.50 115
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