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Abstract

An experimental study is performed on reducing the pollutants supplied by storm water through enhancing efficiency of SS from

the detention storage tank where CSOs are kept temporarily before discharge to the receiving water system. SS removal efficiency

is investigated in accordance with various conditions of the detention pond—such as its length, the existence of training wall,

and the use of gravel filling. The removal efficiency is strongly affected by the detention ponds length until the critical falling

distance of the suspended solids is reached. For cases where the tank has a length longer than this critical condition, the removal

rate shows less sensitivity. To enhance the SS removal efficiency of tanks of shorter than the critical length, we studied alternative

types of tank in which inside training walls are installed. The results showed improvement of 14 to 37% in removal efficiency in

2hours detention(2 training walls). The important factor in achieving a high SS removal rate is ensuring the critical length of the

detention pond, but for the cases where the basin length cannot be guaranteed, baffles or a gravel filling scheme may be introduced

to attain considerable efficiency. The results of studying and comparing different storage tank conditions show that, in terms

of elimination efficiency, a storage tank with gravel filling and training walls > a storage tank with gravel filling > a storage tank

with training walls > an empty tank. The experimental results should contribute to development of related further research, by

empirically verifying the already assumed importance of critical falling distance, training walls, and gravel filling schemes.
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Fig. 1 Detention tank and flow control system
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Fig. 2. SS removal-rate according to the detention tank length
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Table 1. SS removal-rate according to the detention tank length(unit : %)

Length(cm)
20 40 60 90 120 150 165
Time(min)

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
60 873 12.59 36.66 62.34 66.67 63.77 .59
90 14.56 21.11 55.89 66.10 7758 61.27 61.59
120 20.32 28.80 70.55 71.75 81.29 63.77 64.73
150 25.98 40.80 71.03 73.63 83.63 69.66 85.27
180 29.44 4435 70.03 74.58 82.16 73.64 84.37

210 30.02 4377 69.07 77.40 84.79 79.37 86.15
240 28.99 4510 72.33 76.04 83.10 81.20 87.68
270 29.23 44.50 71.32 78.06 84.08 80.11 83.16
300 29.53 4387 7151 75.08 83.01 80.19 87.07

<Notes> Shadow sector have removal-rate bigger than 70%.
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Fig. 9. Comparison of SS removal-rate curves for detention tank with training wall

Table 2. Effects of training wall and shape ratio(L/B) on SS removal-rate(%)

No. of training wall Non One Two
Cases
: . Cased Caset Case2 Case3 Casefl Case2 Cased
Time(min)
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
30 20.30 11.60 21.89 22.70 2203 25.32 27.51
60 36.66 17.93 28.88 33.15 33.77 49.78 52.91
0 55.89 27.46 34.25 56.10 48.89 60.28 72.96
120 70.55 33.78 44.33 72.31 55.05 65.77 74.83
150 71.03 40.65 52.32 72.41 60.11 67.89 77.86
180 70.03 4358 58.89 71.92 61.91 64.92 81.82
210 69.07 4381 57.69 71.98 62.24 66.78 79.01
240 72.33 44.46 60.02 72.16 64.67 69.32 79.35
270 71.32 44.10 58.46 73.10 63.67 68.87 78.90
300 71.51 4413 59.43 72.80 63.78 68.12 77.99
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Fig. 10. Comparison of SS removal-rate curves for gravel filled detention tank
Table 3. SS removal-rate(%) of gravel filled detention dank
Types Empty tank Gravel filling
: Length(cm) Case3 Casel Case2 Case3
Time(min)
0 0.00 0.00 0.00 0.00
30 20.30 46.80 48.70 60.50
60 36.66 56.73 61.89 73.12
90 55.89 59.78 70.22 77.29
120 70.55 64.02 75.65 82.30
150 71.03 66.32 76.10 84.30
180 70.03 65.57 79.07 83.78
210 69.07 65.79 78.98 85.99
240 72.33 67.02 80.21 86.04
270 71.32 67.46 80.35 85.41
300 7151 67.39 79.98 85.87
FHo] ol A& A F-Zo|M SS AAETES AR T S vk} o] AAAIZE 2417F w) Casel % Case2e]]
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(Case3) 2] %9} v)w3loir}. £4147) Fig, 1104 &

o= sl (Table 4).
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Fig. 11. Comparison of SS removal-rate(%) curves for tank with gravel filling and training wall(Case1)

Table 4. SS removal-rate(%) for tank with gravel filling and training wall

Classification Empty tank Gravel filling/ Training wall: 2
: LegiiETl Cased Casefl Case2
Time(min)

0 0.00 0.00 0.00

30 20.30 50.05 53.30

60 36.66 59.54 62.35

0 55.89 67.38 74.98

120 70.55 70.74 7745

150 71.08 71.65 76.98

180 70.03 72.72 79.87

210 69.07 7291 80.02

240 72.33 7297 7891

270 71.32 73.31 79.15

300 7151 73.36 79.32
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