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ABSTRACT

Non-point source pollution that originates from surface applied chemicals in either liquid or solid form is a part of
urban activities and it appears in the surface runoff caused by rainfall. This study investigates the characteristics of non
point source pollution in relation to storm events and the first washing effect in the Study area, which is comprised of
different land use types. Then, a Best Management Practices (BMP) model, for urban areas, is applied with the Storm
water Management Model (SWMM) Windows Interface which was developed by the EPA in the USA. During the storm
event analysis of the hydrographic and pollutographic data showed that the peak of pollutants concentration was within
the peak flow, 30 to 60 minute into the storm event in the Study area. The results of simulation using SWMM Windows
Interface, Structure Techniques as applied in the study were highly efficient for removal of pollutants. Predicted removal
efficiency was 26.0% for SS, 22.1 for BOD, 24.1% for COD, 20.6% for T-N, and 21.6% for T-P, respectively.
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Table 1. Rainfall characteristics of the storm events survey.

Site : Date Rainfall (mm)
02. 04. 15-16 16.5
D“’X’r‘dmg 02. 04. 30~05. 01 33.0
ca 02. 07. 21 36.5

0:00:00 6:00 12:00 18:00

Time(hr)
20.0 1
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Time{hr)

Fig. 1. Water quality analysis result at study area on dry
weather.
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Fig. 2. The variation of flow rate and water quality at Pohang
(on April 15 2002).
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Fig. 3. The variation of flowrate and water quality at Pohang
(on April 30 2002).

66.0 mg/l, T-N 194 mg/l, T-P 14 mg/ZE ¥]73$A
Ho} 22 538 B}t 27] 7090 o3t 2¥9E

900 - 1.5
— 800 ‘80D
S 700 300D 1.2
= 1
£ ™ 53 ~
.; 600 | &~ flowrate 4]
(>3
2 088
8500 fi 5
2 400 os &
. ! 8=
2 300 | 2
200 03
T [ ddda
Y9N d
1:00 1:45 3145 7:45
Time(hr)
50 15
45 - -
a0 e S
-~ —&~flowrate ,
53 2
= =
=30 1092
s >
S 25 =
w (=~
o 20 0.6 =
Lad =3
15 - w

i

1:00 1745 3:45
Tine(hr)

LiL;

Fig. 4. The variation of flowrate and water quality at Pohang
(on July 21 2002).
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Table 2. Build-up equation used in SWMM

Type Equation

PSHED(1) = QFACT(3) - {9FA¢T@

Power-Linear  pcren) < QFACT()

Exponential PSHED(1) = QFACT(1) - (1 — £2FACTD 1y
Michaelis-Menton PSHED(t) = 2FACT(1) -t
QFACT(3)+1

*PSHED(t) = Constituent quantity. t=time, days
Parameters QFACT are doubly subscripted.
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Fig. 5. Comparison of linear and nonlinear buildup equation.
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Table 3. Channel data of study arca

Channel No. Length (m) Slope (m/m)

1 303 0.0198

2 345 0.013

3 295 0.02

4 567 0.013

5 200 0.019

6 100 0.01

Table 4. Subcatchment data of study area
Subcatchment Width  Area Impreviousness Ag/leor ;fe

No. (m)  (ha) (%) (/)
1100 1210 1462 5 0.01324
1200 900 356 30 0.01094
1300 500 462 60 0.0995
1400 600 16.3 60 0.0827
1500 500 220 60 0.0889
1600 600  20.7 95 0.0349
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Table 5. Correlation Factor, relative error of the predicted and observed variables for calibration in study area

Item Flowrate (m*/sec) SS BOD COD T-N T-P
Correlation Factor (r) 0.828 0.979 0.809 0.922 0.957 0.959
Relative error (%) 19 227 28.8 36.7 10.0 13.2
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Table 6. The total load of simulation values for each techniques unit : kg
Flow rate (m*/sec) SS BOD COD T-N T-P
Predicted 50358.3 34134 1839.8 23714 590.3 67.8
Structure i 25273 1396.4 1849.7 468.8 532
(-26%) (—24.1%) (-22.0%) (-20.6%) (-21.5%)
Non-Structure i 2936.9 1598.8 20774 551.0 61.6
(-14.0%) (-13.1%) (12.4%) (-6.7%) (-9.1%)
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