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Evaluation of Runoff Loads and Computing of Contribute ratio by First Flush
Stormwater from Cheongyang-Hongseong Road
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Abstract

Nowadays, the high land use, mainly used for urbanization, is affecting runoff loads of non—point pollutants to increase. According
to this fact, increasing runoff loads seems like to appear that it contributes to high ratio of pollution loads in the whole the pollution
loads and that this non—point source is the main cause of water becoming worse quality. Especially, concentrated pollutants
on the impermeable roads run off to the public water bodies. Also the coefficient of runoff from roads is high with a fast velocity
of runoff, which ends up with consequence that a lot of pollutants runoff happens when it is raining. Therefore it is very important
project to evaluate the quantity of pollutant loads. In this study, | computed the pollutant loadings depending on time and rainfall
to analyze characteristics of runoff while first flush storm water and evaluated the runoff time while first flush storm water and
rainfall based on the change in curves on the graph. | also computed contribution ratio to identify its impact on water quality
of stream.

| realized that the management and treatment of first flush storm water effluents is very important for the management of road's
non—point source pollutants because runoff loads of non—point source pollution are over the 80% of whole loads of stream.
Also according to the evaluation of runoff loads of first flush storm water for SS, run off time was shown under the 30 minute
and rainfall was shown under the 5mm which is less than 20% of whole rainfall. These are under 5mm which is regarded amount
of first flush storm water by the Ministry of Environment and it is judged to be because run off by rainfall is very fast on impermeable
roads. Also, run off time and rainfall of BOD is higher than SS. Therefore | realized that the management of non—point source
should be managed and done differently depending on each material.

Finally, the contribution ratio of pollutants loads by rainfall—runoff was shown SS 12.7%, BOD 12.7%, COD 15.9%, T—N 4.9%,
T—P 8.9%, however, the pollutants loads flowing into the steam was shown 4.4%. This represents that the concentration of
non—point pollutants is relatively higher and we should find the methodical management and should be concerned about non—point

source for improvement on water quality of streams.
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Table 3. W-1X|N E2REFTS 2 2 2 ZAb 23
1xF Z=AL
7 2HL/min) SS(mg/L) BOD(mg/L) COD(mg/L) T-N(mg/L) T-P(mg/L)
180 4425 19.5 282 1.412 0.034
80 127.3 19.2 295 1.072 0.035
50 165.7 17.8 28.1 2.092 0.033
25 84.1 15.1 24.5 1.575 0.028
25 11.0 13.3 228 1.061 0.023
25 52 7.7 10.2 1.439 0.018
25 6.5 6.4 93 1.231 0.019
2t Z=AL
F2HL/min) SS(mg/L) BOD(mg/L) COD(mg/L) T-N(mg/L) T-P(mg/L)
100 7815 136 18.4 1.147 0.502
80 358.0 8.7 16.8 1.1%4 0.323
50 169.0 105 154 1.691 0.245
180 47.3 7.2 10.8 1.157 0.245
50 19.5 6.3 9.8 1.251 0.268
25 218 13.0 12.6 1.173 0.201
25 295 75 8.6 1.733 0.279
50 30.8 6.3 8.6 1.184 0.301
25 27 6.6 6.4 1.1%4 0.267
25 195 58 6.8 1.315 0.234
3AF Z=AL
F2HL/min) SS(mg/L) BOD(mg/L) COD(mg/L) T-N(mg/L) T-P(mg/L)
186 559.0 17.0 220 1.965 0.524
122 2232 132 18.4 1.923 0.371
37 86.4 12.0 18.6 1.765 052
122 80.6 135 15.0 1.812 0.249
9% 76.2 9.3 158 1.731 0.341
5 80.4 8.8 15 1.695 0.545
5 66.8 75 13.8 1.816 0.261
53 66.0 9.3 10.0 1.741 0.28
64 48.0 6.8 82 1.625 0.341
53 470 47 58 1.681 0.281
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Table 4. W-2X|d T2R&s2 7% &

1A Z=AL

F2HL/min) SS(mg/L) BOD(mg/L) COD(mg/L) T-N(mg/L) T-P(mg/L)
290 754.0 2.4 33.3 1.885 0.464
120 439.8 12.2 20.8 2.196 0.123
85 3144 19.8 314 0.941 0.187
40 5.3 135 20.1 1.549 0.138
40 492 9.0 14.5 2.431 0.173
40 489 1.5 15.7 1.464 0.159
40 294 82 17.1 1.601 0.197

2AF Z=A}

7 2HL/min) SS(mg/L) BOD(mg/L) COD(mg/L) T-N(mg/L) T-P(mg/L)
170 1184 17.0 21.6 1514 0.424
120 2445 175 216 1.375 0.681
80 184.3 82 12.0 1.482 0.323
290 34.1 77 10.0 1.241 0.334
80 24.5 28 48 1.194 0.368
40 14.3 30 6.0 1.325 0.256
40 745 39 48 1.420 0.201
80 575 55 6.4 1.189 0.189
40 395 6.4 9.2 1.911 0.167
40 485 45 6.7 1.801 0.146

3AF Z=AL

7 2HL/min) SS(mg/L) BOD(mg/L) COD(mg/L) T-N(mg/L) T-P(mg/L)
298 180.0 12.0 18.8 1.764 0.361
196 175.0 95 15.4 1.537 0.349
59 804 13.0 20.0 1.815 0.531
196 65.6 14.5 155 1.649 0.297
153 70.0 8.6 134 1.734 0.381
8.0 68.0 85 104 1.661 0.349
8.0 62.4 6.5 88 1.811 0.541
85 25.0 52 8.4 1.710 0.267
102 60.2 56 6.5 1.767 0.208
85 35.0 45 6.0 1572 0.319
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Table 5. W-3X% E2R&%9

S = =

S22k gl Qs xA} AD}

1XF Z=A
7 2HL/min) SS(mg/L) BOD(mg/L) COD(mg/L) T-N(mg/L) T-P(mg/L)
450 182.2 252 125 1.392 0.244
200 614 219 342 1.758 0.662
130 144.0 174 235 1.856 0.419
60 15.0 21.0 328 1.432 0.453
60 14.4 225 36.4 1.281 0.558
60 16.0 135 24.0 1.261 0.15
60 13.0 13.0 24.9 1.497 0.437
2XF Z=AL
F2HL/min) SS(mg/L) BOD(mg/L) COD(mg/L) T-N(mg/L) T-P(mg/L)
260 326.0 14.4 18.6 1.707 0.491
200 217.0 35 6.5 1.639 0.111
130 63.0 34 45 1.613 0.145
460 125 32 47 1.644 0.137
130 50 38 58 1.487 0.135
60 6.5 28 54 1.163 0.078
60 55 3.1 55 1.482 0.075
130 40 35 45 1.144 0.056
60 1.0 36 6.6 1.023 0.034
60 6.0 33 58 1.076 0.022
3AF Z=AL
F2HL/min) SS(mg/L) BOD(mg/L) COD(mg/L) T-N(mg/L) T-P(mg/L)
466 2226 14.0 24.0 1.708 0.491
306 104.3 135 20.8 1.743 0.372
a3 85.0 9.2 16.8 1.619 0.361
306 76.0 97 18.0 1.809 0.337
240 70.0 76 17.4 1.642 0.38
13 554 9.2 13.8 1.731 0.541
13 53.0 8.6 15.0 1.706 0.297
133 36.0 12.7 18.6 1.519 0.264
160 352 76 134 1.537 0.235
133 250 6.8 9.0 1.608 0.228
F T4 RS 7 TAlste] e kst & wHS 9] GEAIZFE 4 55 0 72 Yelyith 7490 e §=%7}
olFEate] FA e Y v HoE sgle AIE B, 2725k 129.4 kg/day = YERS A
o, ojuf xF& 279 FEARE A S, vES 2] Zhol| W2 %7]5-2331(129.0 kg/day) # A 2] 2fol&
Sl g8 A e dRelgs vebdth Q32 A Holx gk}, el AA - 6.5 mm § X7
25l ot njg e d=4de SloiA 71 Fast 3r1e) 1.0 mmQl Ao 2 2P s o] dal| 792 15.4% P
=21 SS 4 BOD THS tiide 2 I3ty o]e ujgl APg# ROow AT AN A5E B 2] ¢rA Al
7y AR 27195 EFSEE 9 3R 2T RET A7)1%S 5~10 mmE 3k 9o ol 27| 8%8
ol T3t A3}E Table 60 LoF5lo] A|ASIAT. AT E HA S 5 mm oo R s A1 9n
W—1 A7) 1A} ZAbellA] ARl mhE SS&) %7197l (e 2010). 2 ATRollA YERd A7E B EZofA
o5t F-E R3S 129.0 kg/day?] Z o0& FANE o] 4 o] 271750l oJ3t fEFeld N 1A Al Ht E
E5-51F 145.1 kg/day & 88.9%% 24|35 01, ol A AL Aol A dojdths AMLE & = St o]9)
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Table 6. Z+ X|HH =

Alzbol| mh2 SEEIt 20| utz 5"t
g5 | Ay ,Tlﬁf j_ﬂ; zIRE | ®ENZ | 3 YUY | ZURE | ZUIns
(kg/day) £tk (kg/day) (min) (mm) FolEk (kg/day) | 2+ (mm)
1st 145.1 129.0 45 65 1294 10
W-1 | 2nd 185.2 1220 85 14.0 153.0 08
3rd 232.1 1905 65 26.0 183.8 06
1st 4396 4025 95 65 3885 08
SS | w2 | 2nd 1262 855 80 14.0 865 18
3rd 1849 1334 100 26.0 1284 28
1st 1675 144.8 84 65 1254 06
W-3 | 2nd 2088 1865 125 14.0 185.0 12
3rd 286.2 206.4 195 26.0 206.0 30
1st 10.1 75 120 65 6.2 06
W-1 | 2nd 77 57 100 14.0 45 23
3rd 128 85 25.0 26.0 7.1 6.4
1st 163 125 180 65 138 10
BOD | W-2 | 2nd 133 8.1 25.0 14.0 79 19
3rd 17.1 14 125 26.0 94 38
1st 319 232 185 65 204 09
W-3 | 2nd 116 86 15 14.0 6.8 18
3rd 294 205 20 26.0 172 38
e A7) et Q12 220 A9 BFEFSO 7 Ho =g)7] Wil FHEH-atk] n|ste] 27]9-rol o3k
o] FEE0] F=1 HjgTE & o] FAEE ¥ HAE 7o) W—1 A-RT 9 Abed AR Holm, %
T Qo] FESEL M=) uiE] o dnkEh 717850l &t 2 AEA L FEAE dd e s A
W—1 x]3¢] 23} 9 32} ZARA] AlZtel| hE 55712 olg} 2 o] fE XIFES e A eHEHE W-1 A
A¥= FEFERso] 47 122.0 kg/day, 190.5 Aol vlgto] tha =A JERd A o= dekEnh
kg/dayQl 2102 Yepdon, ojue] §EAIZto] 217} 8.5 W=3 A HoM o] Alzke] w2 %7]9-5=0]] 2J3t SS9] 7%
W, 6.5% 07 12 AR AiT) e -l dist F8lS 13k 9 23}, 33kelA] 217} 144.8 kg/day, 186.5
279572 72 0.8 mm, 0.6 mmQl 07 ZAH kg/day, 206.4 kg/day® UEFEOT, o o] F-EA|7H
STt 717} 8 43, 12.5%, 19.5%9) Z oz ZAE . 72 A}
W=2 AellA 2] AlZtel] 2 27|95 2]t SS9 & A7 FE5elEe] zlole W2 22l oste] WAE =
i=]

ol 12k 9 23}, 3xbell A Z42F 402.5 ke/day, 85.5
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67.7%, 72.1%2 Y= om, o

FHEREE 91.6%,
o fEAEe 27t

9.5%, 8.0%, 10.0% 2% ZAHYITE 27]H5S HAA]

7 T

12} 9 22}, 3xbollA ZF2F 0.8 mm, 1.8 mm,
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