SIREAISE|X| M1 M25, 200014 8 (67 -

wFHEH EX|01 M FLASE EMC 1

—
o] & 9* / Marla C. Maniquiz* / & A @** / 7} o] Frwx'

Determination of EMCs for Rainfall Ranges from Transportation Landuses
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Abstract : The contribution of pollutant loadings from non-point source (NPS) to the four major rivers in Korea
exceeded 22~37 % of the total loadings in 2004 and is expected to reach 60 % in 2020. Most of NPS loadings are
coming from urban areas, especially from paved areas. Because of high imperviousness rate, many types of NPS
pollutant are accumulating on the surface during dry periods. The accumulated pollutants are wash-off during a
storm and highly degrading the water quality of receiving water bodies. For this reason, the Korean Ministry of
Environment (MOE) developed the Total Maximum Daily Load (TMDL) program to protect the water quality by
managing the point source and NPS loadings. NPS has high uncertainties during a storm because of the
characteristics of rainfall and watershed areas. The rainfall characteristics can affect on event mean concentrations
(EMCs), mass loadings, flow rate, etc. Therefore, this research was performed to determine EMCs for rainfall ranges
from transportation landuses such as road and parking lot. Two sites were monitored over 45 storm events during
the 2006/06 through 2008/10 storm seasons. Mean TSS EMCs decrease as rainfall ranges increase and highest at
less than 10mm rainfall. The results of this study can be used to determine the efficient scale of BMP facility
considering specific rainfall range.

Keywords : Nonpoint sources, Transportation land-uses, EMC(Event Mean Concentration), Rainfall ranges
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Table 1. Monitoring sites

WS EX|0|30|Me| ZAZE EMC Ay

Monitoring Site Location Landuse Area(m?) Pavement Type
Site 1 Road # 43, Yongin City, Kyunggido Road 5,000 Asphalt
Site 2 Parking Lot, Yongin City, Kyunggido Parking Lot 10,700 Asphalt
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Table 2. Event tables for monitored events

- Zoly

. . ADD Total Rainfall Runoff Duration Ave. Ra%nfall
Site Site (day) (mm) () Intensity
(mm/hr)
2006-06-29 2 11.5 5 2.30
2006-08-17 18 6.5 2 3.25
2006-08-26 3 48.5 3 16.17
2006-10-22 33 6.0 4 1.50
2006-11-05 13 7.0 1 7.00
2007-02-13 4 13.0 8 1.63
2007-03-04 1 9.0 8 1.13
2007-04-13 1 5.0 3 1.67
2007-04-30 10 13.5 11 1.23
2007-05-16 4 50.5 11 4.59
2007-05-24 5 43.0 9 4.78
Site 1 2007-06-21 6 16.0 14 1.14
2007-06-28 3 4.0 3 1.33
2007-07-19 2 55.5 13 4.27
2007-09-14 4 84.0 11 7.64
2007-11-23 2 1.5 7 0.21
2008-04-06 3 2.0 2 1.11
2008-04-09 3 16.0 14 1.12
2008-05-18 13 50.5 11 4.59
2008-06-02 4 27.0 6 4.50
2008-06-18 4 33.0 7 4.71
2008-09-01 8 19.0 8 2.35
2008-10-22 11 3.5 3 1.06
2006-06-21 5 7.5 4 1.88
2006-06-29 2 11.5 5 2.30
2006-08-17 18 6.5 2 4.33
2006-08-26 3 48.5 3 15.16
2006-10-22 33 6.0 4 1.43
2006-11-05 13 7.0 1 5.38
2007-02-13 4 13.0 8 1.67
2007-03-04 1 9.0 8 1.17
2007-04-13 1 5.0 3 2.00
2007-04-30 10 13.5 11 1.25
. 2007-05-16 4 50.5 11 4.59
Site 2
2007-06-21 6 16.0 14 1.14
2007-07-09 5 9.5 6 1.64
2007-07-19 2 55.5 13 4.34
2007-11-23 2 1.5 7 0.22
2008-03-13 7 2.0 1 3.33
2008-04-06 3 2.0 2 1.11
2008-04-09 3 16.0 14 1.12
2008-05-18 13 50.5 11 4.59
2008-05-28 6 41.0 7 5.69
2008-09-01 8 19.0 8 2.35
2008-10-22 11 3.5 3 1.06
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- . Parameter No. of M 95% CI | 95% CI
r T ean
100.0 (mg/L, NTU) Cases Upper Lower
P RIS - ] TSS 23 | 909 | 1391 | 427
E - ;
J ool 5{ 1 Turbidity 23 906 | 1509 | 302
(@] . E 3
£ g g E BODs 23 18.0 23.4 12.7
0 - i
g - S2 . CODy, 23 350 | 434 | 266
W 10t .
2 oK E TN 23 4.53 5.93 3.14
- {1 TP 23 | 080 | 097 | 063
0.1 Total Pb 23 1.99 2.47 1.52
R S« Total Zn 23 032 | 040 | 0.23
(a) Site 1
100.00 | §  Parameter | No.of | | 95%Cl | 95% CI
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(o] o 4
E 100t . BOD; 22 14.4 17.4 11.3
[%2] E 3
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L
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P > S e Total Pb 22 021 | 028 | 015
O P Sl
R 07«0 Total Zn 22 029 | 038 | 020
(b) Site 2

Fig. 5. EMC statistics for each site
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Table 3. Statistics of EMCs for each rainfall ranges at site 1
TSS 9 32.83 459.90 142.30 268.32 16.28 163.94
Turbidity 9 7.76 642.56 138.51 298.20 - 207.76
BODs 9 10.29 50.93 26.73 38.11 15.35 14.80
- 10 mm CODwin 9 13.13 86.76 46.25 66.22 26.28 25.98
TN 9 1.86 15.32 5.83 8.88 2.78 3.97
TP 9 0.55 1.67 1.02 1.29 0.74 0.36
Total Pb 9 0.23 4.75 2.03 3.08 0.98 1.37
Total Zn 9 0.10 0.75 0.32 0.47 0.17 0.20
TSS 6 20.73 139.35 83.48 132.89 34.07 47.08
Turbidity 6 13.54 211.71 96.68 183.47 9.89 82.71
BODs 6 7.21 29.68 15.55 23.76 7.35 7.82
1020 mm CODwin 6 21.95 50.53 32.24 44.06 20.42 11.26
TN 6 0.55 9.02 3.87 7.40 0.34 3.37
TP 6 0.19 1.49 0.71 1.17 0.25 0.44
Total Pb 6 0.79 3.59 2.12 3.20 1.04 1.03
Total Zn 6 0.11 0.66 0.37 0.60 0.14 0.22
TSS 1 29.02 29.02 29.02 29.02 29.02 -
Turbidity 1 31.26 31.26 31.26 31.26 31.26 -
BODs 1 7.90 7.90 7.90 7.90 7.90 -
90~30 mm CODwi 1 20.01 20.01 20.01 20.01 20.01 -
TN 1 5.91 5.91 5.91 5.91 5.91 -
TP 1 0.83 0.83 0.83 0.83 0.83 -
Total Pb 1 1.54 1.54 1.54 1.54 1.54 -
Total Zn 1 0.21 0.21 0.21 0.21 0.21 -
TSS 7 24.35 55.52 40.01 50.64 29.38 11.49
Turbidity 7 17.31 57.66 32.19 44.37 20.01 13.17
BODs 7 4.78 17.34 10.48 14.23 6.73 4.06
20 mm < CODwi 7 17.61 31.00 24.96 29.65 20.26 5.08
TN 7 1.48 6.48 3.24 4.78 1.71 1.66
TP 7 0.30 1.10 0.59 0.86 0.31 0.30
Total Pb 7 1.06 4.00 1.90 2.81 0.98 0.99
Total Zn 7 0.11 0.62 0.29 0.47 0.11 0.20
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Table 4. Statistics of EMCs for each rainfall ranges at site 2

| P | o s | i | v | S S g
TSS 11 22.27 209.72 66.61 103.86 29.36 55.45
Turbidity 11 16.17 188.28 70.55 110.55 30.56 59.53
BOD; 11 10.54 32.08 18.14 23.23 13.05 7.57
- 10w CODw, 11 16.87 58.17 34.54 45.13 23.95 15.77
TN 11 1.23 8.92 4.04 5.61 2.46 2.35
TP 11 0.27 1.95 0.85 1.17 0.52 0.48
Total Pb 11 0.04 0.59 0.22 0.32 0.11 0.16
Total Zn 11 0.14 0.77 0.30 0.43 0.17 0.19
TSS 6 13.93 52.42 34.00 51.13 16.88 16.32
Turbidity 6 11.18 119.96 47.34 92.78 1.90 43.30
BOD; 6 5.58 15.84 10.97 14.57 7.38 3.43
1090 mm CODyp, 6 13.85 30.08 22.38 28.52 16.24 5.85
TN 6 0.70 7.19 4.01 6.53 1.49 2.40
TP 6 0.52 0.77 0.61 0.72 0.50 0.11
Total Pb 6 0.06 0.45 0.21 0.35 0.06 0.14
Total Zn 6 0.01 0.75 0.28 0.56 0.00 0.27
TSS 5 16.14 57.13 31.80 51.54 12.06 15.90
Turbidity 5 15.32 48.97 33.90 50.16 17.63 13.10
BOD; 5 7.66 13.70 10.15 13.38 6.92 2.60
20 i < CODwi, 5 16.69 37.05 25.73 35.47 15.98 7.85
TN 5 1.36 6.53 3.78 6.44 1.12 2.14
TP 5 0.25 1.48 0.74 1.35 0.13 0.49
Total Pb 5 0.07 0.44 0.21 0.41 0.02 0.16
Total Zn 5 0.13 0.44 0.28 0.44 0.12 0.13
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