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of Low Impact Development Techniques by Test-Bed Monitoring
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ABSTRACT : Low Impact Development (LID) techniques are eco-friendly storm water management process for water circulation
restoration and non-point pollutant reduction. In this study, four LID techniques (Small constructed wetland, Infiltration trench box,
Infiltration trench, Vegetated swale) were selected and installed as a real size at the real site. All facilities were evaluated as
monitoring under the real environmental climate situation and an artificial rain with exceeding design rainfall. In various rainfall,
runoff reduction efficiency and non-point pollutant removal efficiency are increased to the bigger Surface Area of LID (SA)/Catchment
Area (CA) ratio and the bigger Storage Volume of LID (SV)/Catchment Area (CA) ratio. Runoff did not occur at all rainfall event
(max. 17.2 mm) in infiltration trench and vegetated swale. But Small constructed wetland was more efficient at less than 10 mm,
a efficiency of infiltration trench box was similar at different rainfall. Although different conditions (such as structural material of
LID, rainfall flow rate, antecedent dry periods), LID techniques are good effects not only water circulation improvement but also
water quality improvement.
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Table 1. Plan of LID installation in Tangjung new town

- . . . 3 Total infiltration &
Item Facility name Size (m) Quantity (ea) Unit volume (m”) 3
Storage vol. (m’)
Small constructed wetland 1.0x5.0 60 1.49 89.4
Infiltration trench box 0.5x5.0 457 0.92 420.4
Infiltration trench (Type-A) 1.2x5.0 41 2.03 83.2
Infiltrati
m ra on Infiltration trench (Type-B) 1.2x8.0 40 3.44 137.6
facility
Infiltration trench (Type-C) 1.0x4.0 767 2.37 1,817.8
Vegetated swale (Type-A) 2.0x10.0 71 421 298.9
Vegetated swale (Type-B) 2.0x5.0 19 1.99 37.8
Storage Eco-pond & constructed wetlands - 4 - 1,940.0
facility Rain storage tank - 5 - 4,200.0
Total sum - 1,464 - 9,025.1
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Fig. 2. Panorama view & cross—sectional diagram of LID facilities
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Table 2, Status of rainfall monitoring

Removal Efficiency(%)
_ 2lInlet loading — XOutlet loading
2Inlet loading
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L. Total Rainfall Avg. rainfall Total rainfall Total runoff Runoff
Event Monitoring . . . .
LID type No date rainfall duration intensity vol. vol. rate Note
' (mm) (hr) (mm/hr) (m’) (m’) (%)
1 2012-09-04 8.0 1.0 8.0 0.93 0.693 74.7
2 2012-09-07 10.0 1.0 10.0 1.16 0.810 69.8
Vegeti‘ted 3 2012-10-09 | 172 0.6 30.4 2.00 1.642 82.1 Artificial rainfall
swale
4 2012-11-08 19.1 0.6 31.9 222 1.524 68.6 Artificial rainfall
5 2012-11-11 12.0 2.0 6.0 1.39 0.355 255
‘ 1 2012-10-09 26 0.1 31.0 0.30 0.1464 48.8 Artificial rainfall
Infiltration 2 2012-11-11 | 12,0 20 6.0 139 03348 24.1
trench
3 2012-11-29 3.9 0.1 29.6 0.46 0.2347 51.3
1 2012-08-14 17.2 0.5 382 2.00 1.784 89.2 Artificial rainfall
2 2012-09-04 8.0 1.0 8.0 0.93 0.694 74.7
Small 3 2012-09-07 | 10,0 1.0 10.0 1.16 0.962 82.9
constructed
4 2012-10-09 17.2 0.6 29.6 2.00 1.225 61.2 Artificial rainfall
wetland
5 2012-11-08 17.2 0.6 28.7 2.00 1.358 67.9 Artificial rainfall
6 2012-11-11 12.0 2.0 6.0 1.39 0.577 414
1 2012-08-14 17.2 0.8 229 2.00 1.778 88.9 Artificial rainfall
2 2012-09-04 8.0 1.0 8.0 0.93 0.707 76.2
Infiltration 3 2012-09-07 10.0 1.0 10.0 1.16 0.950 81.9
trench box 4 2012-10-09 17.2 0.6 29.6 2.00 1.921 96.1 Artificial rainfall
5 2012-11-11 12.0 2.0 6.0 1.39 0.739 53.1
6 2012-11-29 17.2 13 12.9 2.00 1.669 83.4 Artificial rainfall
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Fig. 4. Inflow rate and water quality characteristics for rainfall duration time
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Fig. 7. Water balance of LID facilities according to the rainfall
(maximum rainfall { 19.1 mm)

LID type Event No. Event date Rainfall (mm) Reduced volume (%) Discharge volume (%)
1 2012-08-14 17.2 43.6 56.4
2 2012-09-04 8.0 85.4 14.6
3 2012-09-07 10.0 95.4 4.6
Smauwzzzfgwed 4 2012-10-09 172 99.2 0.8
5 2012-11-08 17.2 41.6 58.4
6 2012-11-11 12.0 100.0 0
Mean 13.6 77.5 22.5
1 2012-08-14 17.2 68.9 31.1
2 2012-09-04 8.0 47.6 524
) 3 2012-09-07 10.0 63.7 36.3
Inﬁltratt‘)zz trench 4 2012-10-09 172 448 552
5 2012-11-11 12.0 100.0 0
6 2012-11-29 17.2 44.8 55.2
Mean 13.6 61.6 384
1 2012-10-09 2.6 100 0
Infiltration trench 2 20121111 120 109 0
3 2012-11-29 3.9 100 0
Mean 6.2 100 0
1 2012-09-04 8.0 100 0
2 2012-09-07 10.0 100 0
Vegetated swale 3 2012-10-09 17.2 100 0
4 2012-11-08 19.1 100 0
5 2012-11-11 12.0 100 0
Mean 133 100 0
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