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Development of tree box filter LID system for treating road runoff
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Abstract

The aim of this study was to develop a tree box filter system, an example of Low Impact Development technology, for
treating stormwater runoff from road. Monitoring of storm events was performed between June 2011 and November 2012 to
evaluate the system performance during wet day. Based on the results, all runoff volume generated by rainfall less than 2
mm was stored in the system. The minimum volume reduction of 20% was observed in the system for rainfall greater than
20 mm. The greatest removal efficiency was exhibited by the system for total heavy metals ranging from 70 to 73% while
satisfactory removal efficiency was exhibited by the system for particulate matters, organic matters and nutrients ranging
from 60 to 68%. The system showed greater pollutant removal efficiency of 67 to 83% for rainfall less than 10 mm
compared to rainfall greater than 10 mm which has 39 to 75% pollutant removal efficiency. The system exhibited less
pollutant reduction for rainfall greater than 10 mm due to the decreased retention capacity of the system for increased
rainfall. Overall, the system has proved to be an option for stormwater management that can be recommended for on-site
application. Similar system may be designed based on several factors such as rainfall depth, facility size and pollutant
removal efficiency.
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Fig. 1. Site location of tree box filter in Kongju National University Cheonan campus
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Table 1. Physical design characteristics of tree box filter

Aspect ratio Catchment area Total volume Storage volume Surface area
(L:W:H) (o) (o) (') (o)
1:1:1.4 48 4.0 1.4 2.0
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Fig. 2. Schematic and photo of the tree box filter
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Table 2. Summary of monitored storm events (#=12)
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Parameter unit Min Max Median Mean S.D.?

ADD day 0.04 5.30 2.00 235 1.67

Total rainfall mm 2.00 23.0 6.75 10.0 8.53
Total runoff m’ 0.01 3.57 0.30 0.64 0.31

Total discharge m’ 0 0.79 0.09 0.22 0.08
Total rainfall duration hr 0.17 7.43 1.52 235 2.54
Total runoff duration hr 0.17 6.50 1.00 1.82 227
Time before runoff starts hr 0 1.27 0.28 0.41 0.40
Hydraulic retention time hr 0 4.50 0.13 0.55 1.32
Average inflow m’/hr 0.06 4.02 0.36 0.78 1.20
Average outflow m'/hr 0 1.86 0.54 0.60 0.60

* standard deviation
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Fig. 3 Water balance for each rainfall range
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