SHASFSEI 197 M1=5(2010) pp.83~89

[ol=)

AFE=R

ZYQA] ol U] Qo] x{2]2 ¢J8t FWS olZ4xz|9] QA m}

o

Application of Free Water Surface Constructed Wetland for Treating the
Agricultural Runoff

Kang, Chang Guk - Lee, Soyoung - Marla C. Maniquiz - Kim, Lee-Hyung
Dept. of Civil and Environmental Engineering, Kongju National University, Cheonan, Chungnamdo 331-717, Korea
(Manuscript received 4 December 2009; accepted 24 December 2009)

Abstract

The areas for agricultural purposes in Korea are decreasing every year because of
urbanization. However, it is still 17.6% of the total national boundary on 2008. Most of the rice
paddy fields are located near the waterbodies which require lots of water during rainy season
from May to September. Also lots of nitrate and phosphate chemical fertilizers are spread on
the fields every year in order to supply the nutrients for vegetation. The excess nutrients is
impairs the water quality of rivers and lakes when it is washed out from the fields. The Korean
Ministry of Environment (MOE) adapted the new water quality improvement program, which
is the Total Daily Maximum Load, to improve the water quality and to protect the aqua-
ecosystems. The constructed wetland is one of the possible ways to treat the agricultural runoff.
The constructed wetland on this study area was constructed by MOE in 2007 to evaluate the
application of the constructed wetlands. Plant growth continues to increase during the summer
until it reaches its highest biomass of 6,032 g/m?2 in August and September. More researches
about sedimentation, vegetation, water balance, etc. were performed to evaluate the removal
efficiency, to find the removal mechanisms and to make the guidelines for design and

maintenance.
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Table 1. Landuses of watershed areas in constructed wetland

Area (ha)
Land use
Forest Wet paddy Dry paddy Urban Total
Constructed wetland 338 (72.7%) 82 (17.6%) 37 (8.0%) 8 (1.6%) 465 (100%)

Fig. 1. Sampling points and inflow/outflow path in constructed wetland

Table 2. Specification of constructed wetland

Facility Surface area (m?) Capacity (m?) Design flow (m3/s) HRT (day)
Constructed Wetland 3,282 2,957 0.05 0.7
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Table 3. Dominant plant species planted in the constructed wetland

Process Size No. of plants Scientific name
Sedimentation pond 5" POT 4,580 Oenanthe javanica
Low marsh 5" POT 7,570 Phragmites japonica
High marsh 5" POT 4,580 Phragmites communis
High marsh 5" POT 2,700 Typha angustata
Settling pond 2~3 Tillering 630 Nelumbo nucifera
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Table 4. Event table in monitering site
Facili Monitoring ADD! Rainfall Inflow duration | Rainfall intensity | Total runoff
actity date (days) (mm) (hr) (mm/hr) (m3)
2009/05/12 5.0 23.4 11.0 2.14 476.4
2009/05/21 3.6 325 17.2 1.89 335.1
Constructed 2009/06/20 95 23.0 9.8 2.34 470.9
wetland 2009/08/11 3.0 28.0 9.0 3.11 1975
2009/08/20 3.0 32.0 45 7.11 203.5
2009/09/28 59 13.5 22.6 0.60 198.5
(ADD! : Antecedent Dry Days)
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Fig. 2. Inflow EMC
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Table 5. Average Monthly Water Quality in Sucksung stream

SRS

/4 TSS (mg/L) | BOD (mg/L) |[CODyy, (mg/L)| TN (mg/L) |NO3-N (mg/L)|NH,N (mg/L)| TP (mg/L)
2009/01 8.0 4.8 4.6 4.56 2.17 1.66 0.47
2009/02 167 6.1 6.8 5.03 1.01 281 0.93
2009/03 343 7.5 6.4 4.03 2.01 0.99 0.51
2009/04 103 21.0 128 5.62 3.08 172 153
2009/05 25.5 12.6 123 6.55 2.11 2.12 0.54
2009/06 132 6.9 105 4.69 3.42 0.35 0.44
2009/07 49.0 5.0 8.8 2,55 0.99 0.08 0.19
2009/08 31.0 2.0 6.7 3.12 2.30 0.10 0.21
2009/09 315 12 7.0 152 0.99 0.07 0.26
2009/10 6.8 14 5.5 3.69 2.85 0.07 0.16
2009/11 6.0 2.1 4.5 4.28 2.70 0.06 0.53
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Fig. 4. Total biomass and planted area in the constructed
wetland
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