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Abstract

=

The urbanization affects significantly on a natural water circulation system by increasing the imperviousness rate. It is also
negatively affecting on urban temperature, environmental pollution, water quality, and aqua-ecosystems. The Korea MOE (Ministry of
Environment) adapted a new environmental policy in order to reduce the impact of urbanization, which is the Green Stormwater
Infrastructure (GSI) program. The GSI can be achieved by protecting conservable green spaces, enlarging more green spaces, and
constructing more permeable pavements. The GSI is including many different techniques such as bioretention, rain garden, infiltration
trench and so on. Also It is the infrastructures using natural mechanisms of soils, microorganisms, plants and animals on a water
circulation system and pollutant reduction. In this research, a multi functional GSI technology with infiltration-filtration mechanisms
has been developed and performed lab-scale tests to evaluate the performances about infiltration rate restoration and pollutant
reduction. The most of pollutants including metals, organics and particulates were reduced about 50~90% due to water infiltration
and storage functions. The clogging was found when the TSS loading rate was reached on 8.3~9.0 kg/mz, which value is higher
than the values in literatures. It means the new technology can show high performances with low maintenances.

Keywords : Green Stormwater Infrastructure(GSI), Infiltration-filtration, LID, NPS, Water circulation system
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and Mason, 1999; Kim et al., 2006; Son et al., 2008;
Lee et al., 2009). AFd3lol] w2 7P AEA& xjek=
8E F7MIRCH, ol uEl ERgo] A&HHow o
SEAY. =l AGELE TR 67%7F A2 A
HolJol(Kim et al, 2008) E2E 7T 7S ofAd
%420 A4A fE R oBAR W, EAb WA
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A= A 9 FAHARA ek HEol AL
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A% B FAATFHAE TS WAS e
Aol gk F=7|ehE FE3UTKChoi ef al., 2013).
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AEAAFA7E Feoz A 23 A AR T
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& F33kal JTHMOE, 2012).
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Fig. 1. Design schematic of the hybrid filter system
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Table 1. Design specifications of the hybrid filter system

Parameters Infiltration zone Retention zone Outflow zone
Aspect ratio of length, width, and
. 0.6:1:1.7 0.8:1:1.6 0.6:1:1.6
height (L:W:H)
Total volume (m3) 0.012 0.016 0.011
Storage volume (m3) 0.008 0.009 0.011
Surface area (m’) 0.03 0.04 0.03
Void ratio 0.67 0.56 1.00
_ _ o] 00190 gAl7} Eo)} =3 o] o O 010 gko] AL
22 FENDE AlMo 29 U L H uY ] T’:zo\__ 4113k b glon Fdade B¢
500 m’9] AWl 5 mm/hrFE 40 mm/hr7bA] <]
HAFAT}E AL lab-scale TFEZE 20119 7€5-H theksl 9 eE 2oJEy] 98ke] 094 30E7FA =
1147b4] 83] &-Faiditt. AFolad Ao e 0.17 L/min, 30%-014] 24127443 0.67 L/min, 241714
g A-frErEA 75 imolste] EREA=I} 7% B 4417+ 744 13 Umin® AHPE8IQIch =8 25
S &3] #A|lZ3FtE Kim¥t Sansalone (2008)°]] A AFEAER] o]4S HoFlr] 95l AEEL
ofet =2 AFrETF TSSO 25~80%7} 75 umo]3t £ 043 Umin, AFEHEE 06 Umino2 A4S
2 BES Qlel BHERe SAL WSl 75 Aol Bk 9sle] FREEAN gl FUF, AT
ume|she] EREHES Aeste] ARESISITE Table 2 5 ARSE 9D 5550 A2 AFE Sk
= A0 $9 A4 FPste] ehd oz A
Table 2. Summary of hybrid filter system test condition
Parameters Inflow Infiltration Retention Outflow
Operation time 4 hr
- Omin ~ 30min : 0.17
Flow regime (L/min) - 30min ~ 2hr : 0.67 0.43 0.6 -
+ 2hr ~ 4hr : 1.3
Flow check every 10 min
Collecting sample v v v v
Sampling time 0 min, 15 min, 30 min, 1 hr, 2 hr, 3 hr, 4hr
2.3 BAEY HOw), AL O B FEHQE EFTA 4 @)
Ta (M BARA R FAoR BAGA o
A 5 Jo] 61O Eiz = =0 2
Jepe 1S BE B NG ASEE T2 guel gyl A uy @y el e
A 00]3715‘7(3/\] 1:.J H ] E_O‘]'oq TSS, CODc, Total Cr, Total Xi%]{_ﬁ_ﬂ]' %O E_Zﬂzq_g_ v\-ﬂ_?_}ge]_ _/,: 9\)\9‘13% ‘ﬁ_%}, 7;(:!_1'5_,
: 1
Fe, Total Ni, Total Cu, Total Zn, Total Cd % Total Pb AF, G2220] EMCE o|&dto] AHAHT) wak S
2~ =] [e) =] = =] = S =)
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A e AA QQEA % BE PR A FEH ,
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Qin = @nf + Q‘es + Qret + Qout (3)
INFlow Mass kg E C n\ qm “
INF Flow Mass (kg) = E [’\7[‘ qmp t) ®)

t=T

RESFlow Mass (kg) = Z

OUT Flow Mass (kg) = E

t=1

o]7]A, C) = pollutant c

runoff rate at time t, 7 = time, 4 = surface area, Q) =

01759 qREg(t) (6)

C()LT q()LT( t) @]

oncentration, ¢nm(?) = the

inflow, Qi = infiltration flow, Q. = reservoir flow, Q.
= retention flow, Qn = outflows L}ERATE

3.1 EMC A& Z#1

AT A FARAMS F8ke] Table 30 F9
T, AEE AR 2 FETel g Bk EMC AFS

= AeEete] vERieE el 9= et
EMCE At A3y} TSSE 267.3 mg/l, COD:2l 745
672 mglLE ZALESlen FF49] 79 Total FeollA
8,123 ngL= 7MY =2 sEE Holal glon o9 g
%9 7§- 12585273 pglel FEHEHAE veRdh A
55 AFe 9 52559 o924d g EMCY BY
S AFEW, TSS9 COD:ol 749 14.8-972 mgl,
7.1-243 mg/LE e} QAEH o] 90%0]Ake] A7t o
AE Ao BALL FE40 AT 1246-3,178 1
g/Le FEHHYE Hol 5090% HE 29

A= Zow Yeth 55 EMCO 45 &4
o] A & FUFTE AT W o HA{

FEA Febar vkE HFIA R dREo 3T
A5 EMCHEY 7] Uehd Zlo = s

Table 3. EMC of water quality parameters with mean and S.D.

Parameter Unit In Inf Res Out

TSS 267.3£95.5 53.4+£62.8 14.8£8.9 97.24+47.1

CODc, mel 67.2420.0 9.6+4.8 7.1£2.0 24.3+144

Total Cr 228.8454.3 208.4452.1 216.7+£38.7 215.7+49.6

Total Fe 8,123+1,749 1,428+914.4 1,123+424.1 3,178+1,155

Total Ni 196.8+49.6 189.5+49.5 191.6+41.7 194.2+45.2

Total Cu ng/L 169.3+54.2 146.3£59.1 154.1+£50.8 160.6+55.2

Total Zn 527.3£135.6 194.4+69.4 170.5+47.5 265.0+84.1

Total Cd 125.8+50.0 124.6+50.2 127.9+45.2 128.6+49.0

Total Pb 234.0+57.0 196.8£70.0 204.4+56.7 204.0+55.2
32 231 Mat mE 2o As FHel HAER S5 F=e] W 57t
Hase Ao FdEti(Campos et al, 2006). Fig. 2
nalere A7 o) Asshs 1l A, o ®)e] 85 7 TSS Falrp oAHRFae} o HpA
A4 4 ¢ fadhs 828 59 FAE o] Al Z9] Fa&E(water flux) R @ TSS F-abe] ®ig)
Ak E APANS Boleked 2w A4z g B UE a9em 9 4 TSS Y] e
Hu e@l AHEQE MASKS RelEe 43 Al % AT % AR ¥ Fisue 949 wd, 1%
B 7IACHEPA, 1999). Fig. 2 74 TSS ¥atds R AFe] Bt TSS wobdel SUkshs dde Hela
olgdle] olapyTast olmbARazel FI] wspeh Utk A TSS FalRe] 280 gt 330 gold HF
FIEE(water flux) 2 TSS F-alFe] wistel] ujsfod] A Bt TSS Fatge]l gASH F7F He ol
JelTh Fig 2 @F Aduw, weleh 42w F0 ABAFE B oJuAfzel T8S7F AU AE

@ olspzo] o 43

2+ pottom ashsS 57}

0 ARz A% FHL A o e
Gt 59 T4 TSS Yalgel EARE caTa
o g ARE) FAE AH dadks AL U
dizdl ol Ade] gooR FYUt @Bl o

ol Y7t FEEAY] Wi ow AdETHKau er al,
1995). Pitt et al(2008)°l I3l HIH L FAATAAE F
oA oA Tl Edo] LASE FH TSS F-olE
1.2~4.0 kgm’ 0. & AT Ao ZAEHYEY 2 AT
A7) 749 83~9.0 kgm’ O & A E o] 7]FE o HA|A
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