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Abstract

Lots of pollutants typically originating from urban transportation are accumulating on the
paved surfaces during dry periods and are washed-off directly to the river during a storm.
Also, paved surfaces are contributing to increase in peak flows and volume of stormwater
flows. These are the main reasons why the water quality of rivers and lakes remain polluted
and still below standards. Currently, several management practices are being applied in
developed countries but the design standards are still lacking. This research was conducted to
develop a treatment technology that can be useful to address the problems concerning runoff
quality and quantity. A lab scale infiltration device consisting of a pretreatment tank and media
zone was designed and tested for various flow regimes characterizing the low, average and
high intensity rainfall. Based on the experiments, the high intensity flow resulted to increase in
outflow event mean concentration (EMC) of pollutants, about twice as much as the average
outflow EMC. However, 78 to 88% of the total suspended solids were captured and retained in
the pretreatment tank because of sedimentation. The removal of heavy metals such as zinc and
lead was greatly affected by the vertical placement of woodchip layer prior to the media zone. It
was observed that the high carbon content (almost 50%) in the woodchip provided opportunity
for enhancing its uptake of metal by adsorption. The findings implied that the reduction of
pollutants can be greatly achieved by means of proper pretreatment to allow for settling of

particles with a combination of using high carbon source media like woodchip and a geotextile
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mat to reduce the flow before filtering into the media zone and finally discharging to the

drainage system.
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Figure 1. Trench design schematic
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W, = Weight of accumulated sediment in the media
W, = Weight of media pack after experiment

W, = Weight of media pack before experiment
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Table 1. Media characteristics
Type of media D;o(mm) Media range(mm) Price(W/ton) Permeability(cm/sec) Porosity
S1 0.45 0.25~0.84 67,000 0.169 44.3
Sand S2 0.71 0.42~0.84 78,000 0.435 44.4
S3 0.92 0.42~2.00 98,000 0.602 36.3
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Table 2. Operating and sampling conditions

) Average flow | Runnin; Water Depth HRT Number of collected samples

TEST No. Regime rate(ni/min) time(hg (cm) ’ (min) In [Out| Infiltration
TEST-1 | Low Constant water level 120 138 4 15.7 24 | 24 4
TEST-2 Constant water level 242 180 9 32 33133 5
TEST-3 Overflow 500 68 13 26 13|13 2
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Table 3. Accumulated sediment for each test

TEST-1 TEST-2 TEST-3
Treatment Sediment Sediment Sediment Sediment Sediment Sediment
;Fa nen! Layer Code | accumulation | removal |accumulation | removal | accumulation | removal by
cgton rate by layer rate by layer rate layer
(mg/d-cm?) %) (mg/d-cm®) %) (mg/d-cm?) %)
H*SG 29.82 633 39.25 58.7 476 7.7
Pretreatment
Tank H-FS 8.601 183 7.64 114 4276 69.5
GT* 3.12 6.6 5.57 83 232 3.8
V=WC 1 0.47 1.0 2.96 44 0.44 0.7
V-WC 2 281 6.0 3.72 5.6 1.42 2.3
V-WC 3 0.13 0.3 3.02 45 1.45 24
Trench
Media Layer H-SG 0.15 0.3 0.71 1.1 0.33 0.5
H-WC 0.18 0.4 0.89 13 0.15 0.2
H-SG 0.82 1.7 0.36 0.5 3.52 5.7
H-MS 0.87 1.8 2.65 4.0 4.18 6.8
Infiltration Layer H-MG 0.13 0.3 0.11 0.2 0.23 0.4

SEM HV: 15.00 k¥ WD: 21.4440 mm Loeatesin] MIRAW TESCAN

SEM HV: 15.00 kv WD: 21.4440 mm Lveslinial MIRAW TESCAN
SEM MAG: 500 x Det: SE 100 pm i SEM MAG: 500 x Det: SE 100 pm ]
Kmun mun

(a) Before Experiment (500 X ) (b) After Experiment (500 X )
Figure 4. SEM analysis of woodchip
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