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Abstract : Scarcity of water worldwide, increasing greenhouse gas emissions, increased energy consumption due to
the Earth is threatened. Existing in the process of urban planning and development of forests, rivers and other
natural ecosystems have been destroyed and that there was increased impervious pavement. Impervious pavement
increase water circulation system to destroy the natural and urban water retention, infiltration and decreased
evaporation. Nonpoint source pollution(NPS) occurs when rainfall impervious pavement and appeal directly to the
river water inflow is adversely impacts of the situation. In this study, rainfall occurs impervious pavement NPS
pollution reduction and temperature increase due to the increase in urban areas, and to solve heat island
phenomenon is to develop small HSSF constructed wetland technology. The small HSSF constructed wetland
sedimentation, filtration, adsorption, absorption by vegetation, including such mechanisms. Techniques for verification
of the pilot-scale test was conducted. In the future domestic urban heat island phenomenon and restore the natural
water cycle for the facilities will be used as a basis to develop.
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Design factor Constructed wetland

Small HSSF constructed wetland

Design rainfall More than 5 mm

7.4 mm

Formation

Shallow marsh, deep marsh, pond

Sedimentation tank, wetland part, gravel part

Sedimentation tank

should exceed at least 10% of total

should be 20% of total runoff volume

volume runoff volume

Scale More than 1.0% of catchment area 2.5% of catchment area
Size rate(L @ W) More than 2 : 1 3:1

Slope 0.5~1.0% 1.0%

Vegetation type .
& P floating leaved plant

Emerged plant, submerged plant,

Emerged plant
(7ypha angustata, Phragmites australis)
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Fig. 1 Small HSSF constructed wetland design

Table 2 Physical description of the small HSSF constructed wetland

Treatment Dimension:
No.| L: Trench Fi
Region (o) ayer Codex A rench Figure
Pretreatment 1 CG (1D 0.5x0.4x0.2
Tank 2 WC (V) 0.5%0.1x0.6
3 MG (H) 0.5%0.9x0.2
Wetland Medi
etland Media 1y CS (1D 0.5%0.9%0.35
Layer
5 MG (V) 0.5%0.1x0.55
Typh.
6 ypaa 12 plants
angustata
Wetland Plant o N
7 2r2gm1. s 12 plants
australis

* H=horizontal; V=vertical;
=+ w=width, 1=length, h=height expressed in m
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Table 3 Calculation of Inflow rate
. Inflow rate
-Ramfa}ll Catchment area Runoff volume Storage volume
intensity (i ) (i ) (ms) 3 . .
(mm/hr) m°/min L/min
5 0.15 0.0025 2.5
10 30 0.30 0.210 0.0050 5.0
15 0.45 0.0075 7.5
2.4 B
s Removal Efficiency (%)
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Table 4 Characterisitcs of media

Media Dio Particle Size Range K Porosity
(mm) (mm) (cm/sec) (%)
Coarse Sand 2.4 2~4.76 3.22 40.39
Medium Gravel 12 4.76~25 4.52 43.35
Coarse Gravel 26 10~40 5.16 46.33
‘Woodchip - 10~20 4.83 76.43
Typha angustata
Phragmites australis
Raw water
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Fig. 2 Schematic diagram and water sampling in the small HSSF constructed wetlands

Table 59} Table 6& 21wy} F21 2050l o)
3 EMC 2H4 23s AR5 velhd Aol
o} Ao HE 8914 EMCO ¥MYE TSSY]

79 164.2 mg/L, TN 4.12 mg/L, TP+ 0.35
mg/L, Total Fex 5.123 mg/L, Total Zn&

0.404 mg/LZ BAHAY. HT §55 EMCY
Hel= TSSE 6.1 mg/l, TNS 3.47 mg/lL, TP

L

o

0.05 mg/L, Total Fex 0.584 mg/L, Total
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Zn 0.184 mg/L® FAHAT. F2 7o et
95 EMC9] 91 TSS9 49 156.4 mg/L,
TNL 3.23 mg/L, TP+ 0.48 mg/L, Total Fex
7.020 mg/L, Total Zn< 0.518 mg/LZ 4]

At Hit FEF EMCY W& TSS+= 5.6
mg/L, TN 3.34 mg/L, TP 0.05 mg/L,
Total Fe= 0.783 mg/L, Total Zn 0.170 mg/L
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Table 5 Statistics of EMCs of the small HSSF constructed wetland with plants

Inflow Outflow
Parameters
L) Mean 95% Cl 95% Cl D Mean 95% Cl 95% Cl D
Upper Lower Upper Lower
Turbidity 26.8 39.5 14.1 5.10 3.2 5.8 0.7 1.02
TSS 164.2 200.2 128.2 14.49 6.1 8.9 3.4 1.10
CODin 9.1 13.4 4.8 1.74 3.5 4.1 2.9 0.25
BOD 1.5 1.8 1.2 0.13 0.8 1.2 0.5 0.14
TN 4.12 5.61 2.62 0.60 3.47 5.32 1.62 0.75
TP 0.35 0.47 0.23 0.05 0.05 0.05 0.04 0.00
Total Cr 0.190 0.310 0.070 0.048 0.177 0.309 0.046 0.053
Total Fe 5.123 8.088 2.157 1.194 0.584 0.791 0.377 0.083
Total Zn 0.404 0.454 0.353 0.020 0.184 0.212 0.156 0.011
Total Pb 0.178 0.284 0.073 0.042 0.145 0.189 0.102 0.017
Table 6 Statistics of EMCs of the small HSSF constructed wetland without plants
Inflow Outflow
Parameters
L) Mean 95% Cl 95% Cl D Mean 95% Cl 95% Cl D
Upper Lower Upper Lower
Turbidity 26.2 37.8 14.6 4.7 3.3 4.2 2.3 0.34
TSS 156.4 341.6 -28.8 74.6 5.6 13.1 -1.8 3.0
CODun 9.9 12.8 7.1 1.2 6.3 11.3 1.2 2.0
BOD 1.3 1.9 0.8 0.2 1.0 1.7 0.3 0.3
TN 3.23 4.85 1.61 0.65 3.34 5.6 1.11 0.89
TP 0.48 0.56 0.41 0.03 0.05 0.07 0.04 0.01
Total Cr 0.267 0.641 -0.108 0.151 0.232 0.575 -0.110 0.138
Total Fe 7.020 16.862 -2.822 3.962 0.783 2.013 -0.447 0.495
Total Zn 0.518 0.760 0.277 0.097 0.170 0.351 -0.012 0.073
Total Pb 0.178 0.378 -0.021 0.080 0.137 0.326 -0.051 0.076
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