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Performance of Shi-hwa Constructed Wetland for the treatment
of severely polluted stream water
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Abstract

A prototype of 76 ha Shi-hwa constructed wetland was constructed for the first time in
Korea to purify severely polluted stream water. Hydrology, vegetation(macrophyte) and
water quality for Banwol and Donghwa wetland built in Shi-hwa tidal reclaimed area
were monitored to evaluate the performance of the wetlands. The overall efficiency for the
treatment of polluted stream water using the wetlands showed no significant improvement.
The monthly average removal rates on SS, BOD, TN and TP for Banwol and Donghwa
wetlands showed 66.5% and 62.8%, 14.8 and 34.3%, 33.9 and 47.1% and 20.8 and 51.6%,
respectively. It is considered that three major factors, ie. wide fluctuations in inflow rate,
short hydraulic retention time and small open area compared with vegetated area could
have a great influence on low system efficiency.
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Tabel 1 Hydrologic balance (unit : mm)
Total inflow Total outflow
Index Stream inflow Rainfall Discharge e iltrati
' Evapotranspiration l;w:'::’;e“m::f
970.1(1.2%) 23,046.2(27.6%)
tl ,249.9(98.5% ,220.7(1.5% ,454.3(71.2
Banwol wetland 82,249.9(98.5%) 1,220.7(1.5%) 59,454.3(71.2%) 24,016.3(28,8%)
970.2(1.4%) I 18,970.1(26.6%)
75.2(98.3% ,220.7(1. ,255.6(72.
Donghwa wetland 69,975.2(98.3%) 1,220.7(1.7%) 51,255.6(72.0%) 19,040.3(28%)
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Fig. 1 Hydraulic loading rates and hydraulic retention time in wetland
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Fig. 3 Characteristics of the polluted stream water quality
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Table 2 Summary of monthly average overall removal efficiencies of constituents

Constituents MAX MIN AVE MED S. D.

o Banwol wetland 93.1 263 66.5 70.4 20.0
Donghwa wetland 85.0 83 62.8 67.2 231

5D Banwol wetland 319 8.9 148 131 65
Donghwa wetland 751 0.0 343 341 20.9

N Banwol wetland 60.6 24 339 388 18.9
Donghwa wetland 618 16.8 471 505 121

. Banwol wetland 721 -65.6 208 19.0 385
Donghwa wetland 78.0 6.2 516 55.7 25

Banwol wetland 87.7 1562 208 412 72,9

Chia Donghwa wetland 93.2 02 58.7 614 26.7
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Fig. 3 Change of the water quality by interval
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