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Comparison of Nitrogen Removal in Free Water
Surface Wetlands Purifying Stream Water with and without
Litter Layer on its Bottom

Yang, Hongmo

Dept. of Landscape Architecture, Chonnam National University.

ABSTRACT

Removal rate of NOs-N and TN in a free water surface wetland system with litter layer on its bottom
was compared with that without one. The system was established on floodplain in the down reach of
the Gwangju Stream in 2001. Its dimensions were 31 meters in length and 12 meters in width. Water
of the stream was funneled into it and its effluent was discharged back into the channel. Average litter
layer of 9.6 cm was formed on its bottom in 2007. The layer and above-ground parts of reeds and
cattails on the system were eliminated in Spring 2008. Volumes and water quality of inflow and outflow
of the system were analyzed from May to November in 2007 and 2008, respectively. Inflow into the
system both in 2007 and 2008 averaged approximately 40m'/day and hydraulic residence time both in
2007 and 2008 was about 1.5 days. Average influent NO3-N concentration in 2007 and 2008 was 2.16
and 2.05 mg/L, respectively and influent TN concentration in 2007 and 2008 averaged 3.98 and 3.89
mg/L, respectively. With a 0.05 significance level, effluent temperatures, influent concentrations of
NOs-N and TN, and stem numbers per square meter and height of the emergent plants showed no
difference between the system with litter layer and without one. NO;-N removal in the system with
litter layer and without it averaged 55.59 and 46.06%, respectively and TN retention averaged 57.24
and 48.97%, respectively. Both NO3-N and TN abatement rates in the system with litter layer were
significantly high (p < 0.001) when compared with those without one. The wetland system having litter

Corresponding author : Yang, Hongmog, Dept. of Landscape Architecture, Chonnam National University, Kwangju 500-757,
Korea,
Tel : +82-62-530-2101, E-mail : hmy @chonnam.ac.kr

Received : 24 November, 2008. Accepted : 18 December, 2008.
- 120 -



AfasAe) A4E5

% a5 B

Al ¥l 121

layer on its bottom was more efficient for NO-N and TN retention than that without one.

Key Words : Fee water surface wetlands, Litter layer, Nitrification, Denitrification, Rhizomes.
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Figure 1. Schematic plan and section of the free surface-flow treatment wetland system established on floodplain
in the Gwangju stream.
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Table 1. Removal of Total Nitrogen in free surface-flow

wetlands purifying stream water in USA and Japan.

System Area Inﬂow DT HL TN In TN Out TN Removal
(ha) (m'/day) (hr) (mg/L) (mg/L) (%)
Olentangy River (USA) 1.0 1,000 - 3.7 4.62 2.52 44
Des Plaines (USA) 10,13 4,635 - 4.6 2.73 1.34 51
Yosihara (Japan) 0.057 259 40 - 2.63 1.58 40
Senegawa (Japan) 0.14 777 9 - 3.00 2.10 30
Hurugawa (Japan) 19 17,280 40 - 1.29 0.80 38

DT : Detention Time
HL : Hydraulic Loading(cm/day)

Source : Mitsch and Gosselink, 2000; Kadlec and Knight, 1996; in[)I| BS54 £, 2000.
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Table 2. Summary of t-test statistics for effluent temperature, stems and height of reeds and cattails, influent NOs-N
and TN concentrations, and NO;-N and TN removal (%) from the wetlands with and without litter layer
on its bottom. Normality test of the sample data sets showed that their distributions were approximately

normal.
Parameters Wetland types N Mean + S.E. t Value p
W 24 73.67 £ 5.54
Stems Reeds WT 24 75.96 + 7.12 1244 0220
(No./m) . w 24 17.63 + 4.94
Cattail WT 4 18.87 + 370 -0.992 0.327
. w 120 220.95 + 2835
}i:rgl})“ Reeds WT 120 216,03 * 27.04 1377 0170
. W 120 23276 + 30.20
Cattails WT 120 22776 + 2960 1.295 0.196
o w 24 22.04 + 4.62
Temperature (C) WT 24 2240 + 4.68 -0.267 0.791
- +
Influent NOs-N W 24 2.16 = 0.16 1266 0212
(mg/L) WT 24 2.05 £ 0.18
+
Influent TN w 24 398 + 0.15 L625 0111
(mg/L) WT 24 3.89 + 0.19
- +
NOs-N w 24 55.59 + 5.90 5383 < 0.001
Removal (%) WT 24 45.64 + 6.88
w 24 £ 7.
N 24 5724 + 7.85 4,055 < 0001
Removal (%) WT 24 48.56 + 6.96
W :with litter layer WT : without litter layer N : sample numbers S.E. : standard error
p - p-values obtained by t-tests assuming equal variance.
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