JOURNAL OF THE KOREAN SOCIETY OF AGRICULTURAL ENGINEERS, SEP. 2005, pp. 87-97

=24 AAJAZ AgwA9 AFagd v|A= %

The Effect of Physical Design Parameters on the
Constructed Wetland Performance
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Abstract

The field scale experiment was performed to examine the effect of physical design parameters on the con-
structed wetland performance and recommend the feasible design of constructed wetland in Korean polder
areas. Four sets (each set of 0.88 ha) of wetland (0.8 ha) and pond (0.08 ha) systems were used. Two
different wetland systems, a wetland-pond system and a pond-wetland system, were studied to examine the
effect of wetland and pond configuration. And two different length-to-width ratios were used, 2:1 and 0.8:1,
to examine the effect of aspect ratio.

A pond-wetland system was more preferabie than a wetland-pond system, and also requires a smaller area
than a wetland-pond system or a wetland system to reduce T-P. There was no difference in effluent concen-
tration between the 2:1 system and the 0.8:1 system. Although the linear velocity of the 2:1 aspect was
higher than the 0.8:1 aspect, resuspension was not a factor in this study due to a very low linear velocity.
From this study and other literature review, it was found that design method of paddy rice field could be
applied and expanded to the design of constructed wetland in Korea. Further investigation for the detailed

design parameters of constructed wetland needs be continued for design method of paddy rice to be applied
in full scale.

Keywords : Constructed wetland, Nonpoint source pollution control, Wetland construction, Physical design
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Fig. 1 Layout of study area

Table 1 Design parameters of constructed wetland systems

Syster Width  Length Areza Depth .Detention 1‘;10W }‘Ilzgé?rgc

(m) (m) (m? (m) time (days)  (m"day)  (¢m/day)

Cell 1 Pond-Wetland 64 125 8,000 03~05 2~5 500~1,500 63~188

Cell 2 Wetland-Pond 101 79 8,000 0.3~05 2~5 500~1500 6.3~188

Cell 3 Pond-Wetland 101 79 8,000 0.3~05 2~5 500~1500 6.3~188

Cell 4 Wetland-Pond 61 131 8,000 03~05 ~ 500~1500 63~188
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Table 2 Seasonal comparison of concentration of the wetlands

Concentration (mean+SD?)

Constituents p-value n
Growing season Winter season

DO Inf, 10.8+3 64 1494256 0.000° 172
(mg/L) Eff, 98+399 2074659 0.000° 172
BOD Inf, 40+266 444328 0.460 172
. /LS) Eff 29+263 54+377 0.000° 172
€ Removal (%) 22045355 -19.2+58 44 0.000° 172
7SS Inf. 23143581 1324772 0,005 172
(/L) Eff. 8.0+9.06 1174878 0015 172
& Removal (%) 496+51.90 10345701 0.000° 172
Chi-a Inf. 23.6+2291 34.7+30.21 0.010° 172
(/L) Eff. 94+17.28 36.3+36.30 0.000° 172
& Removal (%) 442+62.94 6526687 0.000° 172
TN Inf. 33+148 55+076 0.000° 172
(/L) Eff, 15+096 374092 0.000° 172
g Removal (%) 5154264 31.7+13.64 0.000° 172
-p Inf. 0.30+0.149 0,310,089 0.595 172
(/L) Eff, 0.14£0.092 0.14£0,080 0.998 172
& Removal (%) 50642958 53.0+29.26 0628 172

® Standard deviation.
® Significantly different at p=0.05,
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Fig. 2 Influent, effluent, and monthly mean concentration
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