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NOs-N Removal of A Reed Wetland Cell Constructed for
Purifying Effluent from A Night Soil Treatment Plant
During Its Initial Operating Stage
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ABSTRACT

NO’-N removal was examined from July 2002 to December 2002 of a surface-flow constructed
treatment wetland cell, which was a part of a treatment wetland system composed of four wetland
cells and one distribution pond. The system was established on rice paddy near the Kohung Estuarine
Lake located at the southern part of the Korean Peninsula. The lake and the paddy were formed by
a salt marsh reclamation project. Effluent from a secondary-level treatment plant was funneled into
the system. The investigated cell was created in June 2002. Its dimensions were 87 m in length and
14 m in width. It had an open water zone at its center, which was equivalent to 10 percent of its
total area. Reeds(Phragmites australis) were transplanted from natural wetlands into the cell and their
stems were cut at about 40 cm height from their bottom ends.

Average 251'/day of effluent from the plant was funneled into the cell by gravity flow and average
24.2m'/day of its treated effluent was discharged into the Sinyang Stream flowing into the lake. Its
water depth was maintained about 0.2 m and its hydraulic detention time averaged 5.2 days. The
average height of the reed stems was 45.2 cm in July 2002 and 80.5 cm in September 2002. The
number of stems averaged 40.3 stems/m’ in July 2002 and 74.5 stems/m’ in September 2002. The
reeds were established initially well. NO3-N loading rate of influent and effluent averaged 173.7 and
93.5mg/m2 - day, respectively. Removal of NOs-N averaged 80.2mg/m2 - day and its removal rate by
mass was about 50 %. Considering the initial operation of the cell and the inclusion of the cold months

of November and December in the analysis period, the NOs-N removal rate was good.
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Figure 1. Schematic plan and section of the wetland cell constructed for treatment of effluent from a
secondary-level treatment plant.
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Table 1. Growth of Phragmites australis.

Table 2. Average hydraulic loading, NOs-N and T-N
removal for the wetland cell from July
through December 2002.

Parameters Units Value
Approximate area m 1,218
Inflow m’/day 25.0
Outflow m'/day 242
Inflow NOs-N concentration mg/L 8.5
Outflow NO;-N concentration mg/L 4.7
Inflow NO3-N loading mgfm” - day 173.7
Outflow NOs-N loading mg/m* « day  93.5
NOs-N removal mg/m’ - day  80.2
NOs-N removal rate by mass % 50
Inflow T-N concentration mg/L 26.1
Outflow T-N concentration mg/L 10.4
Inflow T-N loading mg/m* - day 534.8
Outflow T-N loading mg/m* - day 207.1
T-N removal mg/m’” - day 327.7
T-N removal rate by mass % 60
4 FEFS NOyN Hgyshee 747
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Relative increase Relative increase

2002.7.15 (a) 2002.9.14 2002.11.11 (c
Plant Species { &) @ (b-a) (c-a)
Height ~ Stem  Height  Stem  Height Stem  Height Stem Height Stem
(em) (No/m) (em) (No/m) (em) (No/m) (cm) (No./m?) (cm) (No./m')
Phragmites 353 342 422 42.21
2 40. . = ; ;
australis . 0.3 80 Ha 874 Bl (78%) (85%) (93%) (104%)

(%): % increase rate
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Figure 2. Monthly average temperature of influent and
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Figure 3. Monthly average pH of influent and effluent.
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Figure 4. Monthly average NO3-N removal.

400

%
| a0 - - - -

F-;i—N i
200 R ’ i Removal

T-N mg/m'
=Y
5]

Jul(02)  Aug Sep Oct Nov Dec
Month

Figure 5. Monthly average T-N removal
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