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Abstract : While more attention has been paid in recent years to urban point source pollution control, no considerable
measures have been taken to control urban non-point source pollution. Contaminants from non-point sources deposited on
urban impermeable surfaces such as road and highway are easily released to the public waters by rainfall, leading to the
deterioration in water quality in urban area. The present study investigated a system using filter media to reduce the level of
contamination in urban road runoff. Three different media, designated as J-P (polypropylene, blowing type), B-P
(polypropylene, fiber type), and P-F (Polyvinyl alcohol, cube and sheet type) were evaluated on the basis of pollutant removal
efficiency as well as hydraulic property. Experiments were peformed using a 1/4-scale treatment unit at various pollutant

roading and rainfall intensity with real rainwater runoff collected from road surfaces.

The results at different rainfall intensities shows that the medium J-P is superior to the other media for water permeability. J-P
was not blocked at 10 mm/hr rainfall and its permeability was stable. On the other hand, B-P and P-F resulted in substantial

overflow ratio even at | mmv/hr rainfall intensity. Comparing treatment efficiencies for

suspended solids, all media showed

similar removal ranged from 91% to 95%. However, J-P seems to be better than the other media considering its higher water

permeability.

J-P and P-F, both hydrophobic, yielded over 76% of heavy metal removal. But, the hydrophilic media B-P showed much
smaller removal ranging from 26% to 47%. This indicates that J-P and P-F are beneficial to remove heavy metal due to their
hydrophobic property. The treatment efficiencies over PAHs (poly aromatic hydrocarbons) showed the similar removal

efficiency ranging from 66% to 97% for all three media.

keywords : Point source, Non-point source, Rainfall, Hydraulics special, PAHs
.M 2 sk Al o2 ZHelth

e glo g 27|99 FEFE A e
AgAA FY HAVSe BEIA 5874 HAL 9 © sk B sk €2 AY95EA, AR ARz
& HeAYe Aojshed FEs goutk, AT So AL & 9% ton, 53] 2UMHARE Fe2Tld A¥E
Hol TEsde] 284 HAL Y oAl ) o FEF7F Bt Asrt ALl wet 29E] F
gb A Bl de] e BE)st wi=A Fasioie o) Ev A3 @05 ok WY HEIA ot "ok
Aol WEEL Ytk B3], HHedY 2 FuUSl Tavd e FErE AEsly] Haie ddFe Mg R
2195dE 24, delPe), ZISAR ¥ Ao} o ¥ LTRSS 29ES FFF 2790 duHoR A
2o Boloksl oojadf =o 9oEHo] Tk 8ol A1 ¢ e 4% AHgA] A 2 288t dasith
gle mul oljal, AEIAC] oFPSES =i UjnulAl ol e £ ArdMe old §4& R Y fe5
240] $hgEoe] 9= Aoz Ueh} 2AL =3 9 A Mg 93 72 A5E dual JAo wE =

287 BAS e nH oAt Aoly} o]Fojxe} 2 FE59Y s ¢ AH2EAAE ottt syt

" To whom correspondence should be addressed.
sgkim(@kict.re.kr

S8 aE| x| M20H M55, 2004



ojxjol Mg ==2H FET viT X XHa2i8y 501

2. Az A LY

Fig. 1& Ao A28 =29 434 ALZANE e
d Aolok. HAFe Fee ezt sHAE 4 A
A58 2dZ FRASHEA, Al o3 =2W {FE5l
Zg=o] e 4F 2P4EAL F&HoE AA - A
o e REe Zoln #AF F£YPe F2AY
F e o] 75e e FH oo HIYFe 4
A9 142 Z48 EFo2A SFo)(12 FA), EF
5, Aeza ), dAFAXNdHz Yo, &
Y FF Air pumpE 53] 1 ~20mm/hre] 78730l A
H3kE Fo FYAHT

Fig. 1. Schematic diagram of runoff treatment reactor.
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Table 1. Characteristics of media
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Table 2. Sampling conditions

Media Characteristics Type
‘ Matter: Polypropylene
Porosity(%):80
J-P Surface Area(m’/m’):>800 Blowing
Particle Size(mm):1.0~3.0
Hydrophobic Property
Matter: Polypropylene
Size:6 De ;
(1 De : 1/9000mm) Fibex
Hydrophobic Property
Matter: PVA Cubic
.| Porosity Media &
- * | Hydrophilic Property Sheet

Total | Rainfall [Maximum rain| Previous dry
Date rainfall | duration intensity -weather day
(mm) (hr) (mm/hr) (day)
2003/08/19 143 22 22 1
2003/09/05 24 4 16 3
2003/09/09 56 12 21 4
2003/09/15 - - - 6
2003/10/01 3 2 2 13
2003/10/19 = z 2 18
2003/10/21 5 2 3 8
2003/11/07 19 14 4 10
2003/11/12 5 2 3 1
2004/02/21 56 4 21 34
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Table 3. Characteristic of runoff o Fui7) ZolAe AL & F AT F Eg2uiE 29
Items Concentration PAHs= =249 87 REET SS9 Fxet ##o] gl
pH 72 ~ 88 ow, 2 F fAdugrt B PAHsY] &7} & Aoz
Electric conductivity(mS/cm) 0.5 e
Turbidity(NTU) 50 ~ 512
X 2| &R|e| HxEN
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Naphthalene 028 ~ 0.67 hr 7380 A 3e] 4&E5E dao] Uelytoen], 10mm/mhr 7
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A % = o] &) =] _—
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)
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Table 4. Drainage characteristics of reactor
Rain intensity Filtrated water (ml/min) Over flow (ml/min) Over flow ratio (%)
[nput (ml/min
(mm/hr) J-P p-F B-P J-p P-F B-p J-P P-F B-P
1 218.8 218.8 208.6 203.4 - 10.2 15.4 0 4.7 7.0
2 437.5 4375 413.9 397.3 - 23.6 40.2 0 5.4 9.2
3 656.3 656.3 595.6 589.3 - 60.7 67.0 0 9.2 10.2
5 1093.8 1093.8 979.0 947.3 - 114.8 146.5 0 10.5 13.4
8 1750.0 1750.0 1405.6 1350.0 - 344 4 400.0 0 19.7 229
10 2187.5 21875 1668.6 1546.5 - 518.9 641.0 0 237 29.3
11 2406.3 2334.2 1824.3 1734.7 72.1 582.0 671.6 3.0 24.1 279
15 32813 2936.7 2426.6 2377.8 344.6 854.7 903.5 10.5 26.0 275
20 4375.0 3672.5 3350.6 3307.9 702.5 1024.4 1067.1 16.1 234 24.4

=& Es| ] H208 HSS, 2004
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Fig. 3. SS removal efficiency by media.
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Fig. 4. Heavy metal removal efficiency by media.
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Fig. 5. PAHs removal efficiency by media.
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