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Treatment Efficiency of Non-Point Source Pollutants Using Modified Filtration

System
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Abstract : The objective of this study was to evaluate the efficiency of a modified filtration system treating
non-point source (NPS) pollutants. The developed Best Management Practice (BMP) technology was designed based
on the geographical and climatic characteristics of the site. A lab-scale test experiment was conducted using three
different hydraulic loading rates representing the first flush flow, average flow and overflow conditions during a
rainfall event. Water quality analysis was performed on the water samples taken at the inflow, outflow and
infiltration during the test experiment of the lab-scale BMP. Also, the water and mass balance at different hydraulic
loading rates was determined. Results from the lab-scale test experiment showed that the lab-scale BMP had a high
removal efficiency of 80-90% for all NPS pollutants. The overflow test condition obtained the lowest removal
efficiency among the hydraulic loading rates because it gave less opportunity for the pollutants to be filtered and
retained inside system. The infiltration ratio was approximately 1 % of the inflow and outflow. Increasing the
infiltration ratio requires technical approach of soil amendment where the BMP is installed.
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Fig. 1. Schematic of Modified Filtration System
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Type of media Dio (mm) Media range (mm) Permeability (cm/sec) Porosity (%)
FS Fine Sand 0.45 0.25~0.84 0.169 44.3
MS Medium Sand 0.71 0.42~0.84 0.435 44.4
SG Small Gravel 1.90 0.25~4.76 0.940 42.1
MG Medium Gravel 4.80 0.25~9.51 1.292 43.6
CWC Wood chip - 2.00~4.76 1.015 75.2
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Table 2. Sampling conditions
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Total | Total | Total | Total | Total | Total | Total
Parameter | TSS | BOD | CODwn | CODc: | TN | TP Cr Fo Ni Cu 7 cd Pb
TEST-1 97 73 76 77 55 84 76 95 55 89 91 63 91
TEST-2 94 65 67 68 47 81 74 91 58 86 88 74 88
TEST-3 91 19 11 25 68 72 77 90 62 85 74 75 75
Average 94 52 51 57 57 79 | 76 92 58 87 84 71 85

Table 4. Comparison removal efficiency for this research and Hatt et al.

Type of k.lydraulic Water level (cm) TSS TP ™™ Total Total
loading Cu Pb
H-1 Constant 15 99 68 45 86 77
Hatt H-2 Constant 45 92 83 40 68 74
et al. H-3 Constant 85 94 83 37 85 84
H-4 Varied 15-85 92 53 44 62 80
) TEST-1 Constant 4 97 84 55 89 91
ST:; TEST-2 Constant 9 o4 81 17 86 88
TEST-3 Overflow 13 91 72 68 85 75
Table 5. Comparison removal efficiency for other research
Total Cu Total Pb Total Zn
References TSS (%) TP (%) TN (%) @) @) @)
ERMD, 1999 87 58 44 57 82 74
Bell et al., 1995 79 63 47 25 - 91
Horner, 1995 83 41 - 31 - 69
COA, 1997 89 59 17 72 86 76
NPRPD, 2000 95 70 51 - - 99
Hatt et al.,2007 94 72 42 75 79 66
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