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Effects of Plant on Pollutant Removal Rate n Surface-flow Constructed Wetlands
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ABSTRACT

Three different types of wetlands (unplanted wetland, reed planted wetland, cattail planted wetland) were constructed at the mouth
of Seokmoon reservoir with 910 m” each to examine the effects of wetland plant on pollutant removal rate in constructed wetland,
and operated for 9 years (2002~2010). Water depth of the wetland was maintained at 0.3~0.5 m, flow rate was about 40~200
m'/day, and retention time was managed at about 1~35 days. There was no difference in removal rate of SS, TN, and TP between
reed wetland and cattail wetland. Removal rate of SS and TN in planted wetland with reed and cattail were higher than unplanted
wetland, whereas removal rate of TP in unplanted wetland was higher then planted wetland. The monthly variation of removal rate
in planted wetlands was high compared with unplanted wetland. From the long term monitoring results, SS and TN removal rates of
period3 (2008 ~2010) were higher than periodl (2002~2004) in planted wetland, whereas TP removal rate was decreased as time
goes on. Overall, pollutant removal rate in constructed wetland was more influenced by existence of plants than by plant species.
Although constructed wetland is operated long term period, SS, TN, and TP removal rate (SS 90 %, TN 60 %, TP 40 %) can be

maintained high values.
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Fig. 1 Layout of constructed wetland
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Table 1 Concentration and removal rate of constructed
wetland during last 3 years (2008~ 2010)

unplanted | reed planted |cattail planted

wetland (1A) | wetland (1B) | wetland (1C)
area (m’) 910 910 910
flow rate (m’/day) 131.4 125.6 125.6
hydraulic loading rate (cm/day) 14.4 13.8 13.8
hydraulic retention time (day) 2.1 2.2 2.2
influent (mg/L) 9.59 9.59 9.59
DO effluent (mg/L) 8.46 3.11 3.46
removal rate (%) -11.8 -67.6 -64.0
influent (mg/L) 8.50 8.50 8.50
COD effluent (mg/L) 8.93 8.61 9.39
removal rate (%) -5.0 -1.3 -10.5
influent (mg/L) 25.30 25.30 25.30
SS effluent (mg/L) 8.17 2.63 2.67
removal rate (%) 67.7 89.6 89.5
influent (mg/L) 3.249 3.249 3.249
™N effluent (mg/L) 1.957 1.094 1.254
removal rate (%) 39.8 66.3 61.4
influent (mg/L) 0.262 0.262 0.262
NHi-N | effluent (mg/L) 0.229 0.268 0.234
removal rate (%) 12.6 -2.3 10.7
influent (mg/L) 0.151 0.151 0.151
NO:-N | effluent (mg/L) 0.153 0.116 0.066
removal rate (%) -1.3 23.2 56.3
influent (mg/L) 2.504 2.504 2.504
NOs-N | effluent (mg/L) 1.239 0.525 0.583
removal rate (%) 50.5 79.0 76.7
influent (mg/L) 0.211 0.211 0.211
TP effluent (mg/L) 0.099 0.123 0.125
removal rate (%) 53.0 42.0 40.6
influent (mg/L) 0.144 0.144 0.144
PO,-P effluent (mg/L) 0.052 0.092 0.095
removal rate (%) 63.9 36.1 34.0
influent (mg/m’) 324 324 324
Chl-a | effluent (mg/m’) 15.7 5.8 7.0
removal rate (%) 51.5 82.1 784

el spllA 370 A2l B afldeR &
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= O UET

424 (S99 Agage ZdAT (1B)% FEAA+
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Fig. 2 Removal rate of constructed wetland during last 3
years (2008~ 2010)
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Fig. 3 Monthly average concentration and removal rate during last 3 years (2008~ 2010)
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Table 2 Average removal rate of constructed wetland in

each period
unplanted reed planted | cattail planted
wetland (1A) | wetland (1IB) | wetland (1C)
coD | periodl (02~'04) | -17.3 -19.2 -21.2
(%) | period3 ('08~'10) -5.0 -1.3 -105
sg | periodl (02~'04) 416 59.6 73.7
(%) | period3 ('08~"'10) 67.7 89.6 89.5
TN periodl ('02~'04) 434 52.0 48.2
(%) period3 ('08~"10) 39.8 66.3 61.4
TP periodl ('02~'04) 53.3 56.5 49.6
(%) | period3 (08~"'10) 53.0 42,0 406
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Fig. 4 Average OC, TN, and TP concentration of wetland subsoil in each period
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