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ABSTRACT

The objective of this study was to compare the wastewater treatment efficiency and
greenhouse gas emission from subsurface horizontal and vertical flow constructed wetland systems
in tropical climate. The study was carried out in 2 concrete tanks. One is a horizontal subsurface
flow system (HF). HF tank has dimension 0.6%2.3x0.6 m’ and filled with rocks and gravel. Another
is a vertical subsurface flow system (VF). VF tank has dimension 1x1.4x1.2 m’ and filled with
gravel and sand. Umbrella sedge was planted in both tanks. The wastewater used in this study was
collected from the equalization tank of Chiang Mai University wastewater treatment plant that has
average concentrations of COD, SS, TKN, and NH;-N of 126.8, 55.9, 26.0, and 21.8mg/L,
respectively. The wastewater was fed to VF tank for 15 minutes on and 3 hours 45 minutes off
intermittently and continuously for the HF tank. The flow of both systems was controlled at 70
L/day equivalent to hydraulic loading rate of 5 cm/day. The results of the experiment were as
follows; in the VF system, the removal efficiency of COD SS TKN and NH;-N were 94.9, 98.3,

98.7, and 98.5% respectively. In the HF system, the removal efficiency of COD SS TKN and NH;—



N were 87.7, 96.3, 92.9, and 94.2% respectively. The emission of average methane flux from VF
and HF were 5.400 and 9.249 mgCH4/m2.hr. The emission from HF at inlet, middle and outlet zone
were 10.9 10.01 and 6.8 mgCH4/m2.hr respectively. The emission of average nitrous oxide flux from
VF and HF were 0.3 and 0.2 mgNzo/mz.hr. The inlet, middle and outlet of HF emitted 0.178 0.183
0.269 mgNZO/mz.hr, respectively. The results show that VF system had significantly higher
treatment efficiency than HF system in every parameter. In VF system, the methane emission was
significantly lower than in HF system. There were no significant differences in nitrous oxide
emission in both systems. Therefore, VF system is superior to HF system but for operation, HF
system is easier to manage. It was found that treatment efficiency and greenhouse gas emission of

both systems are not much different, then HF system is also a good alternative.



