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Abstract

Urban stormwater runoff contains heavy metals that accumulate in on-—site treatment systems, thus resulting to
facility deterioration and maintenance problems. In order to resolve these problems, low impact development (LID)
technologies that promote natural materials circulation are widely used. LID facilities are capable of treating heavy
metals in the runoff by means of plant uptake; however, the uptake or phytoremediation capabilities of plants have
not been studied extensively, making it difficult to select the most suitable plant species for a certain LID design. This
study investigated the vegetative components of an LID facility, roadside plants, and plants in landscape areas with
different heavy metal exposure and frequency to determine the uptake capabilities of different plant species. The
plants harvested inside the LID facilities and roadsides with high vehicular traffic exhibited greater heavy metal
concentrations in their tissues as compared with the plants in landscape areas. Generally, the accumulation of heavy
metals in the plant tissues were found to be influenced by the environmental characteristics (i.e. influent water
quality, air pollution level, etc.). Dianthus, Metasequoia, Rhododendron lateritium, and Mugwort were found to be
effective in removing Zn in the urban stormwater runoff. Additionally, Dianthus, Metasequoia, Mugwort, and
Ginkgo Biloba exhibited excellent removal of Cu. Cherry Tree, Metasequoia, and mugwort efficiently removed Pb,
whereas Dianthus was also found to be effective in treating As, Cr, and Cd in stormwater. Overall, different plant
species showed varying heavy metal uptake capabilities. The results of this study can be used as an effective tool in
selecting suitable plant species for removing heavy metals in the runoff from different land use types.
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Fig. 1. Location of each LID facilities and plants.

Table 1. Design of low impact development(LID) facility

LID facilities

Tree Box Filter
(Parking Lot)

Rain Garden
(Roof)

Bioretention
(Parking Lot)

Infiltration planter

(Roof)

Year constructed

2010

2011

2013

2013

Korean wormwood,

Vegetation Dawn redwood Satsuki azalea Bridal—wreath Rainbow pink
Media Sand, Gravel, Woodchip Sand, Soil, Gravel Sand, So, BotFom Ash, Sand, Soil, Gravel
Woodchip
Dimension
(LxWxH).m 1.5X1X1.3 37X1.5 3X1.3X1.2 2X2.5
Storage volume, m’ 0.71 6.26 2.32 0.98
Catchment area, m? 379 161 139 81
SA/CA, (%) 0.3 6.9 2.4 2.1
SV/TV, (%) 36.6 38.3 48 40.0
Storm event (N) 32 39 15 22
Runoff rate before
LID(m?/min) 1.2+£1.58 1.1£1.6 4.0+£3.9 0.6£0.6
Runoff rate after
+ + + +
LID (m?/min) 0.8+1.1 0.1+0.3 0.1£0.2 0.1£0.2

SA/CA=ratio of facility surface area to catchment area; SV/TV=ratio of storage volume to total volume;
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2] & w7k Ax AF] & AZFEH(dry weight)S
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Fig. 4. Statistical summary of heavy metal(Zn, Cu, Cr, As, Cd, Pb) concentrations in the plants at different sites(Continued).
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Fig. 6. Statistical summary of heavy metals and nutrients concentrations in soils and plants.
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