BRI e R HA B & 3t 8(1) + 45~51(2005)
J. Korean Env. Res. & Reveg. Tech. 8(1) : 45~51(2005)

Soxaly WRTE Hasis RSaX 0 27|29

Total Phosphorus Removal in Cattail Wetland Purifying Effluent
from a Night Soil Treatment Plant during Its Initial Operation
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ABSTRACT

Total phosphorus(TP) removal was examined in a surface-flow wetland constructed in April 2003
during its initial operating stage from June to November 2003. Its dimensions were 87mL by 14mW.
It was a part of a four-wetland-cell treatment system constructed near the Kohung Estuarine Lake
located in the southern part of Korea. Effluent from a night soil treatment plant was discharged into
the wetland and purified effluent from the wetland was discharged into Sinyang Stream flowing into
the Lake. Cattails(7jpha angustifolia) from natural wetlands were cut at about 40 cm height and
transplanted into the wetland. An average of 25.0m’/day of effluent flowed from the plant into the
wetland. Water depth was maintained about 0.2m and hydraulic detention time was about 5.2 days.
Average heights of the cattail stems in June and October 2003 were 47.2 and 164.6cm, respectively.
The average number of stems was 10.2 stems/m2 in June 2003 and 18.8 stems/m2 in October 2003.
Average temperature of influent and effluent ranged 23.4 and 24.2°C, respectively. The average TP
concentrations of influent and effluent were about 1.31, 0.50mg/L, respectively. TP loading rate of
influent into the wetland averaged 26.81mg/m’, day and average TP loading rate of effluent was
10.04mg/m’, day. Monthly average TP removal by the wetland during the warm growing season of
cattails(June to September) ranged 16.28~19.57mg/m’, day and during the cold senescent period
(October to November) ranged 12.62~13.90mg/m’, day. TP removal in the wetland continued during
the cold winter months and was primarily done by sedimentation and precipitation of phosphorus rather

than phosphorus absorption by cattails and microorganisms.
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Figure 1. Schematic plan of the wetland purifying eftfluent from a secondary-level night soil treatment plant. No scale.

Table 1. Design parameters of the wetland.

Length(m) | Width(m) Water depth Arezaa Levee Height Porosity Open water
(m) (m") (m) Length(m) | Width(m) |Water depth(m)
87 14 02~03 | 1,218 1 0.65~0.75 14 8.5 1
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Table 2. Growth of Typha angustifioia in the wetland
from June to October 2003.

Table 3. Average hydraulic loading, TP removal for the
wetland from June to November 2003.

Height Stem
. increase increase
Date Height Stemz between between
(cm) | (No./m")
measurements [measurement
(cm) (No,/m?)
2003.6.7. 472 102 i i
(2)
48.3 7.0
2003.8.9. 95.5 17.2 (102%) (69%)
2003.10.11. 72 1.6
164.6 18.8
(b) (70%) 9%)
oo | 1174 |86
(248%) | (84%)
(b-a)

(%) * % increase.
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Parameters Units Value
Approximate area m’ 1,218
Inflow m’/day 25.0

Outflow m’/day 24.3

Inflow TP concentration mg/L 1.31
Outflow TP concentration mg/L 0.50
Inflow TP loading mg/m’ - day | 26.81
Outflow TP loading mg/m’ - day | 10.04
TP removal mg/m’ - day | 16.77

TP removal rate by mass % 63
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Figure 2. Cumulative probability of influent and
effluent TP concentrations for the wetland
from June to November 2003.
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Table 4. TP removal rates for surface-flow wetlands located temperate zone in North America.

Site Area F,}OW Data | HLR Emergent Plants TP in | TP out |TP Removal
(ha) |(m’/day)| Years | (cm/day) (mg/L)| (mg/L) (%)
Des Plaines, Illinois 24 | 1,876 7 4.55 Typha ssp. Scripus ssp. 0.10 0.02 80
Cobalt, Ontario 0.09 70 2 7.71 Typha ssp. Scripus ssp. 1.68 0.77 54
Listowel #3, Ontario 0.13 17 5 241 Typha ssp. 1.27 0.49 61
Houghton Lake, Michigan | 4.0 360 18 0.44 | Thyha ssp. Phragmites ssp. | 2.98 0.10 97
HLR : Hydraulic loading rate
Source : TWDB, 2000 (http : //www.epa.gov)
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Figure 3. Monthly average TP removal by the wetland 2244 ﬂz':-_%g] %}%z’:ﬁ] et e A A
from June to November 2003. Ash=dl #8°] 7t Aow Addn.
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£02 FAE T8, FdFd FHH A= FA B AR-FA Al=E. g=ard s
S0l Qo] FAutg] HA - A=W F 3]A] 32(5) 1 111-113.
g3 2ol LIXTVIE FA Fol HEo]l  FFTE. 2003, aFFA ] 23 A3} o}
Fw8 AA Gob FA] FollA FA L FAY 7] FJHA FA AA. F=xF
2 EAL 95 fdEe @45 Alddtas A 73 E-A =535 3] A 6(6) : 49-55.
FEAS AFHoZ TFHAJT 7120l 2 AN 20000 FHLETHAILH.
3la HEo] AASE 6¥€~9d9 AdLH5A 4 Adey, W. H,, C. Luckett. and K. Jensen. 1993. Phos-
HF TP AAZFS 1628~19.57mg/m’, day H < phorus removal from natural waters using
gon, 7|0 ¥ BEo] Al=e 108 ~11€¥ controlled algal production. Rest. Ecol. 1 :
o] 9HF TP A AZLS 12.62~13.90mg/m’ - day 2939.
HAHFT FLo] P 2Eo] AAsA &= APHA (American Public Health Association). 1998.
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and wastewater.
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