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Runoff Characteristics of Nonpoint Pollutants Source in Urban Area
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Abstract

This study was conducted to investigate runoff characteristics of non-point pollutants source at the urban area in boeun
area, Chungbuk Province. The monitoring site covering the watershed of 2.11 km?® contains about 40.3 % of total watershed
with the urban area. The monitoring was conducted with six events for five months and Event Mean Concentration(EMC)
and Site Mean Concentration(SMC) of SS, BOD, CODMn, T-N, T-P were calculated on the result of the water quality
parameters. As a result of the comparion between Arithmetic Mean Concentration and Event Mean Concentration, it showed
that over all Event Mean Concentration was higher than Arithmetic Mean Concentration. And it showed that SS, BOD, T-P
featured the first-flushing effect, showing relatively high concentration in early-stage storm event.

Key words : Event mean concentration, Site mean concentration, First flush effect, Mass first flush ratio
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Table 1. Overview of selected watershed

Watershed Land use (%)

(km’)

City Paddy Field Field

2.11 403 26.0 21.7

Jungcho
stream

0}7] HOH 2008L=1 6Q3E] 2008 109714] 57149
AA = Qo F 53] 2] ZFeARTol tiske] 2y
E] 2§t ATHE Table 20 LIERH Hle} 7). mUjE|e

™  paaay Field. Field
Small urban Area

Bocheong
stream

-

Sampling Site

-

Hanggun
stream

Fig. 1. Location of sampling site in the watershed of the stream.
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Table 2. Summary of watershed at the various events
Event Event date Rainfall (lf;l;?zlrll A\i/rft.err?slﬁfla“ Total volume of Peak flow  Antecedent dry
no. (y/m/d) (mm) (hr) (mm/hr) flow rate (m3) (CMS) day (day)
1 08/06/17~19 65.5 39 16.8 138,739 2.98 9.2
2 08/06/28 ~30 37.5 39 9.6 82,015 1.36 1.3
3 08/08/15~16 121.0 4.4 27.5 805,734 17.24 0.9
4 08/08/22 34.0 2.2 15.5 67,285 1.66 1.4
5 08/10/22~23 9.5 1.3 7.3 2,739 0.05 16.5
Minimum 9.5 13 7.3 2,739 0.05 0.9
Median 375 3.9 15.5 82,015 1.66 1.4
Mean 53.5 3.1 153 219,302 4.66 59
Maximum 121.0 44 27.5 805,734 17.24 16.5
Standard deviation 42.6 1.3 7.9 331,380 7.11 6.9
717k Eeke] 5 05~ 1210 mmo WA, BAHE] 8 R el ve rH ol
A9AEE 73~27.5 mmhre] WIS btk 12 APESIAT 271A1R) A ofi 2izke] 7}
L Zo0@ko 3739~805,734 m’Q] HoE Ut KoK SRR S vlEtog  Mass First Flush
HAFHFL 0051724 CMSE) HSIZ Z9-AMJol Ratio(MFF, 27|4|20]8) S APgste] s:2)3kgto 2
upe} 2 SRS B Qie) Ao da= 53k ol # 2181t Han 5, 2006; Ma, 2002).
EoA 16592 714 71 Ao 2 Vet
23, SYEN ¥ 222 3. & % ad
S 374 FE5A(Model 2100)’3 ol-gsto ISO 31, ZQoEA0| AX HM
=2 = d S =
242590 AZAWH F SPAQ] -FE5-THAR(Velocity- 2008 6 45E 2008 10471 & 53]9] "]
=] =] A =
Area Method)©l] f3fl 15 ZFACR A% SHEL a)5)71 mop 219 ekl 22% w1 Table 30| &
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sk AR $EEAS Tl $19) %
7} AR gl F71stel gl =k

7 308 A 22 Aol ) ol
RE 1247k A 0.2 28sko] 48 SH0.

A&z ARsAa=7](Sigma 900)0]] &fsf A= St
A Al R 4COlS Bk} 24X17F o] A)
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BOD, CODyy, T-N, T-P2 222 © & 24 A3y (gh
75, 2007)1} Standard method(APHA 5, 1999)9]
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Table 3. Summary of storm flow rate and water quality at various events
Event Event 1 Event 2 Event 3 Event 4 Event 5
Parameter
Event date (y/m/d) 08/06/17~19 08/06/28 ~30 08/08/15~16 08/08/22 08/10/22~23
Rainfall (mm) 65.5 37.5 121.0 34.0 9.5
Ave. rainfall intensity (mm/hr) 16.8 9.6 27.5 15.5 7.3
Minimum 0.09 0.07 0.37 0.60 0.03
Median 0.65 0.27 9.89 1.27 0.04
Flow rate
Mean 0.96 0.43 9.63 1.24 0.04
(CMS) .
Maximum 2.98 1.36 17.24 1.66 0.05
S-D 0.81 0.36 422 0.26 0.01
Minimum 2.8 0.5 2.5 1.0 1.5
ss Median 10.0 2.4 50.5 9.5 2.0
Mean 19.6 3.7 105.5 12.3 2.3
(mg/L) Maximum 114.0 16.0 442.0 37.0 4.5
S-D 25.5 35 122.3 8.2 0.8
Minimum 1.2 0.2 0.8 0.4 0.6
BOD Median 39 0.8 1.5 0.9 0.8
Mean 4.0 1.0 1.5 0.8 0.8
(mg/L) Maximum 7.6 2.3 3.2 1.3 1.1
S-D 1.3 0.6 0.6 0.2 0.1
Minimum 5.0 2.6 4.0 3.8 1.6
CODy, Median 9.9 6.1 8.0 5.6 1.9
L Mean 10.1 5.9 8.2 5.5 2.0
(mg/L) Maximum 16.9 8.4 12.7 6.4 25
S-D 2.6 1.5 1.6 0.5 0.4
Minimum 2.630 1.480 2.030 2.710 2.181
TN Median 3.220 2.180 2.990 2.950 2.502
Mean 3.289 2.140 2.990 2.958 2.467
(mg/L) Maximum 4.380 2.600 3.710 3.210 2.598
S-D 0.418 0.248 0.291 0.128 0.117
Minimum 0.010 0.010 0.010 0.010 0.010
Tp Median 0.012 0.019 0.040 0.011 0.011
Mean 0.014 0.032 0.077 0.012 0.011
(mg/L) Maximum 0.039 0.115 0.289 0.017 0.012
S-D 0.006 0.028 0.076 0.001 0.001

* §-D : Standard Deviation
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Fig. 2. Variations of SS, T-P concentration during the various storm events.
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~0.095 mg/L2] #H 2 vehyith 181 SMC 5%
LSS, BOD, CODyy, T-N, T-P7} 242} 33.1, 1.8, 6.9,
2.830, 0.038 mg/LE et} Yun 2} Cho(2005)2}
A 52008)> 77t T 91 SAY S5
T A A follA B4 daE viEe
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AR o PR 7IAA] G AR HET.
T-NO| 7§ 2= o[Hl Eo A B]SZHEMC 58 K
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Table 4. EMCs and SMC for the storm events
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Parameter EMCs (mg/L) SMC (mg/L)
Event 1 Event 2 Event 3 Event 4 Event 5 -
Event date (y/m/d) 08/06/17~19  08/06/28~30  08/08/15~16 08/08/22 08/10/22~23
Ave. rainfall intensity (mm/hr) 16.8 9.6 27.5 15.5 73 -
Peak flow (CMS) 2.98 1.36 17.24 1.66 0.05
SS 29.1 6.2 115.5 12.4 2.4 33.1
BOD 4.7 1.4 1.5 0.8 0.8 1.8
CODwmn 11.6 6.7 8.6 5.6 2.0 6.9
T-N 3.432 2.257 3.025 2.959 2.478 2.830
T-P 0.016 0.054 0.095 0.012 0.011 0.038
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Table 5. Summary of peak MFFn and Mass First Flush Ratio

Event

Event 1 Event 2 Event 3 Event 4 Event 5
Parameter
Event date (y/m/d) 08/6/17~19 08/6/28 ~30 08/8/15~16 08/8/22 08/10/22~23
Ave. rainfall intensity (mm/hr) 16.8 9.6 27.5 15.5 73
Peak flow (CMS) 2.98 1.36 17.24 1.66 0.05
- Peak MFFn 40 30 50 20 40
Rratio 1.75 1.59 1.56 1.55 1.19
Peak MFFn 50 50 30 20 40
BOD
Ratio 1.11 1.21 1.38 1.03 1.03
Peak MFFn 50 80 50 90 10
CODwin .
Ratio 1.07 1.02 1.09 1.00 1.26
TN Peak MFFn 60 80 60 30 50
i Ratio 1.04 1.01 1.01 1.04 1.00
p Peak MFFn 40 40 70 90 10
Ratio 1.31 1.4 1.20 1.00 1.04
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