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Abstracts

Nitrate contamination of water can lead to health problem via drinking water
contamination. This study investigated nitrate removal from groundwater by using a
free water surface (FWS) and a subsurface flow (SSF) constructed wetland in
pilot-scale under a constant influent concentration around 20 mg NOs-N/L and
various hydraulic loading rate ranged from 0.02 to 0.27 md™. Results showed that the
effluent nitrate concentrations of both FWS and SSF wetland increased with
increasing hydraulic loading rate. Nitrate level of wetland effluent always satisfied
drinking water standard (<10 NOs-N/L) when hydraulic loading rates were operated
below 0.04 m day™ for both FWS and SSF wetlands. Nitrate removal rate increased
with increasing hydraulic loading rate until a plateau was reached; afterward, removal
rate decreased; the maximum removal rates, occurred at hydraulic loading rate of 0.12
md?, were 1.288 and 1.372 g N m? d™* for FWS and SSF wetland, respectively.
Afterward, removal rate decreased when hydraulic loading rate increased to 0.25 m
d*. Removal rate constant values were higher for the SSF wetland (0.027-0.135 m



d™) than the FWS wetland (0.018-0.093 m d'*), probably because SSF wetland
provided more surface area for attached growth of denitrifying bacteria than the FNVS

wetland.
Kewwords : constructed wetland, nitrate, denitrification, groundwater
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Trial nos. Operating date Q(Llday) a (miday) NOs-N (mg NIL)
FWS SSF FWS SSF FWS SSF
Stagel 31 Oct. 2002 - 18 Jun. 2003 94 99 0.02 0.02 21.22 21.69
Stage2 25 Jun. 2003 - 25 Jul. 2003 125 134 0.03 0.03 19.70 20.14
Stage3 30 Jul. 2003 - 6 Sep. 2003 194 220 0.04 0.04 18.08 18.56
Staged4 9 Sep. 2002 - 27 Sep. 2003 587 580 0.12 0.12 23.45 23.18
Stage5 30 Sep. 2002 - 23 Oct. 2003 299 335 0.06 0.07 25.66 25.89
Stage6 24 Oct. 2003 - 31 Oct. 2003 1250 1333 0.25 0.27 26.73 26.82

Q = average rate of inflow and outflow

g = hydraulic loading rate, which is the average flow rate ( Q) divided by surface area of wetland(s).
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Nitrate contamination of groundwater as aresult of heavy fertilization
in agriculture may lead toward potentially ill effects and is becoming a
serious problem in many countries including Taiwan. It is therefore
essential to develop nitrate removal technologies from groundwater.
This project has been developing a constructed wetland (CW)
technology for remediation of a nitrate-contaminated aquifer. This
technology is characterized by providing advantages of low cost,
energy saving, and simple operation and maintenance. The information
concerning the construction of a CW, the start-up phenomenon, and the
criteria of operation and design of the CW has been established.
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