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Estimation of Pollutant EMCs and Loadings in Highway Runoff

a9 * &k skekesk skokeskoek
Zolg " - T2 - oA« 2N

Kim, Lee-Hyung - Ko, Seok-Oh - Lee, Byung-Sik - Kim, Sunggil

Abstract

The nonpoint source control is based on TPLMS (Total Pollution Load Management System) program. Recently, the Min-
istry of Environment in Korea has programed TPLMS for 4 major large rivers to improve the water quality in rivers by con-
troling the total pollutant loadings from the watershed area. Usually the urbanization is the main pollutant sources, particularly
for nonpoint pollutants, because of high imperviousness and high pollutant mass emissions. The stormwater runoff from urban
areas is containing various pollutants such as sediments, metals and toxic chemicals due to human and vehicle activities. Of the
various landuses, the highways are highly polluted landuses because of high pollutant accumulation rate by vehicle activities
during dry periods. Therefore, this research is achieved to provide pollutant EMCs (Event Mean Concentrations) and mass
loadings washed-off from highways during rainfall periods. Five monitoring locations were equipped with an automatic rain-
fall gage and an flow meter. The results show that the EMC ranges for 95% confidence intervals in highway land use are
45.52-125.76 mg/L for TSS, 52.04-95.48 mg/L for COD, 1.77-4.48 mg/L for TN, 0.29-0.54 mg/L for TP. The ranges of
washed- off mass loading are 712.7-2,418.4 mg/m® for TSS and 684.1-1,779.6 mg/m> for COD.

Keywords : EMC, Highway, TPLMS, stormwater, nonpoint sources
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. . No. of Area Approx. Percent ADT Pavement and
Site Highway 2 . .

Lane (m")  of Impervious(%) (cars/day) Drainage Outfall
1 No. 1 highway(North) 4 1,170 100 109,209 - Highway
2 No. 50 !11ghway(East) 3 936 100 196,250 pavement: Asphalt
3 No. 1 highway(South) 4 1,950 100 61,426 _ Drai Outfall
4  No. 251 highway(South) 2 1,570 100 151,492 AAmAge Laiar:
5 No. 251 highway(North) 2 859 100 97,711 Concrete

Fig. 1 Site locations and descriptions
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Table 1. Descriptions of storm event at site 5
Event No. Event Date ('3?}2) RZ?II?;H I;le:alg(f)t;l Avl%l.t;aslirtl}fau lél(l;:f)ffjf (s tl: :tnt(i)rf;lfe) (el;élr;?ri)
(mm) (hr) (mm/hr)
E-1 2004/5/28 13 17.5 33 5.3 0.87 13:57 PM 17:19 PM
E-2 2004/6/17 18 50.5 83 6.1 0.85 3:58 AM 12:14 PM
E-3 2004/7/3 2 30.7 6.4 4.8 0.93 5:04 PM 11:29 PM
E-4 2004/7/11 3 6.9 7.2 1.0 0.62 4:58 PM 11:07 PM
E-5 2004/8/14 8 19.5 1.5 13.0 0.58 14:03 PM 15:34 PM
E-6 2004/8/22 2 8.4 1.0 8.4 0.84 11:33 AM 12:34 PM
E-7 2004/9/11 3 20.6 6.1 3.4 0.85 1:03 PM 7:11 PM
E-8 2005/5/11 4 12.9 6.1 2.1 0.74 5:35 PM 11:40 PM
E-9 2005/6/01 13 28.5 73 39 0.81 4:10 PM 11:28 PM
E-10 2005/6/10 7 68.1 93 73 0.85 3:43 AM 2:03 PM
E-11 2005/6/26 7 17.8 2.0 8.9 0.78 2:34 PM 4:36 PM
Table 2. Statistical analysis of monitored event for all sites
Parameters Min. Max. Mean 95% CI Upper 95% CI Lower St. Dev
Rainfall (mm) 6.90 68.1 21.88 30.22 13.54 14.44
Rain Intensity (mm/hr) 1.00 13.0 4.57 5.91 3.23 2.32
ADD (days) 1.80 18.00 6.56 10.15 2.97 6.22
264 2B - 20064F 34 -227 -
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Fig. 2 Polluto- and hydro-graphs for E-10 at Site 1
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Table 3. Pollutant mass loadings per watershed area

Parameters Min. Max. Mean ggﬁpg 95% CI Lower St.Dev
TSS(mg/m?) 88.27 4,693.96 1,565.56 2,418.39 712.73 1,477.07
COD(mg/m?) 203.86 3,218.13 1,231.8 1,779.57 684.10 948.65

0il & Grease(mg/m?) 4.61 277.81 68.06 118.07 18.05 86.61
TN(mg/m?) 1343 136.18 45.32 64.65 25.00 3347
TP(mg/m?) 0.53 15.98 6.54 8.88 42 4.05

Total Cd(ug/m?) 0.02 0.16 0.07 0.1 0.05 0.05
Total Cr(ug/m?) 0.03 0.26 0.13 0.18 0.08 0.09
Total Cu(zg/m?) 0.76 16.45 4.36 7.25 1.47 5.01
Total Fe(ug/m?) 0.43 7.40 2.04 3.25 0.84 2.09
Total Ni(ug/m?) 0.09 1.08 0.41 0.56 0.25 0.27
Total Pb(ug/m?) 0.05 0.69 0.31 0.44 0.19 0.22
Total Zn(ug/m?) 0.64 12.05 333 5.48 1.17 3.73
Table 4. Pollutant mass loadings per rainfall duration time
Parameters Min. Max. Mean 915;;;1)5: 95% CI1 Lower St.Dev
TSS(mg/m>hr) 12.26 1309.13 370.92 589.58 152.25 378.73
COD(mg/m>hr) 28.31 606.32 294.81 408.55 181.06 196.0
Oil & Grease(mg/m’hr) 0.64 38.58 12.39 19.23 5.55 11.85
TN(mg/m’hr) 1.86 38.91 11.82 17.89 5.75 10.51
TP(mg/m>hr) 0.07 5.01 1.69 242 0.96 1.26

Total Cd(ug/m>hr) 0 0.04 0.02 0.02 0.01 0.01
Total Cr(ug/m*hr) 0 0.07 0.03 0.04 0.02 0.02
Total Cu(ug/m>hr) 0.11 3.6 1.08 1.74 0.41 1.15
Total Fe(ug/m*hr) 0.06 1.58 0.53 0.83 0.23 0.51
Total Ni(ug/m’hr) 0.02 0.53 0.12 0.2 0.04 0.14
Total Pb(ug/m>hr) 0.01 0.19 0.07 0.1 0.04 0.05
Total Zn(ug/m’hr) 0.14 3.65 0.98 1.71 0.26 1.25

o} JUEAE TN TPE 22t 1.77-4.48 mg/Let 0.29-
0.54 mg/Le] WIZ Ueldth T54 $oA Total Cus
120.08-422.10 ug/L, Total Fex 74.75-186.80 ug/L, Total
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Fig. 4 Person correlation coefficients(r) of storm variables and pollutants
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