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Treatment Efficiency of a Surface-Flow Wetland System Constructed on Floodplain
Hong-Mo Yang (Dept. of Landscape Architecture, Chonnam Natioanl University, Kwangju 500-757, Korea)

Abstract : This paper presents treatment efficiency and plant growth of a surface-flow constructed wetland system (30 meter in length
and 10 meter in width) over one year after ifs establishment on a floodplain of a stream. Cattails (Typha angustifiora) grown on pots
were transplanted on one half of its area from inlets and reeds (Phragmites australis) on another half from an outlet. Effluent discharged
from a secondary-leve! treatment plant was funneled into the system. The stems of cattails and reeds emerging in April 2001 grew up to
1659 cm and 953 cm, respectively until July 2001. The number of stems of cattails and reeds in July 2001 increased by 65% and
100%, respectively, compared with that just after their planting. The growth of cattails was better than that of reeds during study period.
The removal rates for SS, BODs, T-N and T-P was 33%, 43%, 31%, and 51%, respectively. The system was inundated seven times by
storms over the monitoring period, which disturbed its environment and led to its lower treatment rates. The increase of SS concentration
in effluent after inundation of the system was attributed to the falls of soil particles onto its water surface, which had been attached to
the emergent plants by floods. Purification rates for T-N were relatively low for the period of late fall through winter untit early spring
due to lower water temperature which may have retarded microbial nitrification and denitrification mechanisms. Reduction in T-P
concentration during fall and winter was relatively higher than that during summer and spring, which may have resulted from no system

perturbations by floods and heavy storms during fall and winter.
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Fig. 1. Schematic plan and section of the surface wetland
system constructed on a flood plain.
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Table 1. Growth of Phragmites australis and Typha angustifolia
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Fig. 2. Monthly average temperature of influent and effluent.
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Stems 354 pal 62.8 36 95.3 36 (61%) 0 160%)  (71%)
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%2 . New stems emerging after May 8, 2001.

( ): increasing rate.
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Table 2. Treatment efficiency of surface flow wetland systems in North America and Japan

Soem ¢ A DI Ilow HR BODIh BODOw S5k SOu TNl TNOw TPl TPOu
() (day) (m/d) (co/d) (me/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Olentangy 25
Welands R 10 115 1000 38 46 . 02 009
(OH, USA) (46%) (55%)
Des Plaines ' 5.2 134 )
Lousa R 1B 70 485 a6 @ gw P s 0 g
Sannogawa 23 0.14
oo™ R06 02 20 @ Mgy 0B g
Senegawa 154 235 0147
oy RO 02 1M 0 3 gy B gy O o
Cobalt
! 280 338 077
Ontariob, M 00 5 9 18 207 32 698 168
(Cam d:) (78%) (23%) (52%) (54%)

R: River water, M: Effluent from wastewater treatment plant, Inf: Influent, DT: Detention Time, HRT: Hydraulic loading rate, (%):

Treatment efficiency.
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Fig. 3. Monthly average SS concentration of influent and
effluent.
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Fig. 4. Monthly average BODs concentration of influent and
effluent.
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Fig. 5. Monthly average T-N concentration of influent and
effluent.
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Fig. 6. Monthly average T-P concentration of influent and
effluent.
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