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Constructed Wetland Systems
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Abstract

Two different types of constructed wetland; Free water surface flow wetland (FWS wetland) and Horizontal
subsurface flow wetland (HSF wetland), were evaluated for their wastewater treatment efficiency. Both systems
were fed with domestic wastewater collected from canteen and operated under continuous flow with 5 days of HRT.
The result showed that both systems were able to change the pH of wastewater from acid to neutral. Nevertheless,
EC and TDS of FWS wetland effluent did not differ from those of influent but EC and TDS of HSF wetland
effluent were higher than influent. T-test analysis indicated the difference between FWS wetland and HSF wetland
for removal of NH3-N, SS, BOD5 and TP. FWS wetland was found to be superior for NH3-N removal while HSF
wetland exhibited high performance for SS, BOD5 and TP removal.

Keywords: BOD, constructed wetland, nutrient, wastewater treatment
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Table 1 Wastewater characteristics.

Indicators Unit Concentration Average concentration
BOD, mg/L 334.1-862.5 601.0
SS mg/L 101.5-179.5 129.7
TDS mg/L 378.0-946.0 674.7
TP mg/L 2.7-3.5 3.1
NH,-N mg/L 2.1-4.6 3.0
pH - 4.6-6.1 5.1
EC ps/cm 770-1,880 1,358.9

Table 2 Effluent characteristics of FWS wetland and HSF wetland indicators.

Indicators Unit  Building effluents standards Average concentration Pair t-test

Range or maximum FWS HSF P-value  Sample

permitted values for building  wetland wetland size

type B* (n)
Temperature ~ °C - 27.7 277 0.77 22
pH - 5-9 7.5 6.9 8.0E-08 22
TDS mg/L 500%* 696.2 956.2 3.9E-10 22
EC Hs/em - 1368.0 1909.4  B8.0E-08 22
BOD mg/L 30 107.9 53.0 9.0E-04 17
SS mg/L 40 176.1 409 3.7E-07 14
NH,-N mg/L - 1.0 85 2.0E-04 11
TP mg/L - 2.7 0.8 1.3E-07 17

Remarks: f o Restaurants, food shops and food centers that have areas size from 500 to not greater than 2,500 m’
"= These values are in addition to the TDS of the water used.

Sources: Notification of the Ministry of Natural Resources and Environment : Building Effluents Standards dated

November 7, B.E. 2548 (2005) published in the Royal Government Gazette, Vol. 122 Part 125 D, dated December 29,

B.E. 2548 (2005)
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Fig. 1 pH of influent and FWS and HSF wetland effluent.
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Fig. 2 EC of influent and FWS and HSF wetland effluent.
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2.3 vosuazareiianun (TDS)
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Fig. 3 TDS of influent and FWS and HSF

wetland effluent.
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Fig. 4 Average efficiency of FWS and HSF

wetland for SS removal.
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Fig. 5 Average efficiency of FWS and HSF

wetland for BOD5 removal.
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Fig. 6 Average efficiency of FWS and HSF

wetland for NHS-N removal.
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Fig. 7 Average efficiency of FWS and HSF wetland for TP removal.
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