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Abstract Constructed wetland CW  is unique soil-plant-microbe-system CW can be divided into free surface CW
FWS and subsurface flow CW SFW according to various water flow direction. FWS has low investment but large land
consumption and need unique consideration in winter for its operation. SFW have better temperature and water maintain
capability better sanitary condition but high investment and high risk of clogging. SFW is divided into horizontal SF
HF and vertical SF VF . HF bed has weak oxygen supply is suitable for SS and BOD removal but not for ammonia
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removal. VF bed has sound oxygen supply is suitable for nitrification and BOD removal but not for SS. VF has high
construction fee and is easy for clogging. FWS is divided into floating helophyte CW submerged helophyte CW and
emerged helophyte CW. Agricultural runoff AR  has relative sophisticated composition which mainly including
agricultural discharge irrigation residual water village wastewater poultry and animal wastewater and some rain-water
runoff. Source of AR own characteristics of widespread distribution large quantity dispersion intermittent peak value and
high inorganic deposition load. Lots of rural in China have weak economic foundation and low management level. Some
lands in the rural including low land low-producing farmland and public land can be utilized for eco-environmental
protection. Wastewater collection systems are under-perfect. Traditional wastewater treatment technology for AR treatment
will have large difficulty for water collection. It also needs sophisticated maintenance and management high investment and
high running cost. CW has strong impact load resistant capability low investment and running cost easy maintenance and
management but has high land use requirement. Thus CW is suitable for wastewater treatment in rural with land available.
Study and application of CW technology for AR treatment since 1982 were summarized in this paper. Some design and
technology modification have been made based on combined water quality water quantity regularity and characteristics of
rural. Effects of nitrogen phosphorus carbon insecticide and pesticide removal by CW were made by many researchers.
Operation maintenance and management of CW were focused on the accumulation of sediment water budget judge of
removal efficiency plant harvesting and cost analysis. The weigh of performance of CW should be based on the inflow and
outflow contaminants load but not on the inflow and outflow contaminants concentration. CW has sound application
foreground for control of AR. CW Appropriately designed and managed can realize the non-cost performance or revenue-

producing performance.

Key words constructed wetland ~agricultural runoff
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Table 2 Relative parameters and results of constructed wetland for pestcides herbicides and fungicides treatment 257>
Half-time d €O,
Item Concentration Ratio of mineralize First order rate constant
pe kg ! Saturation Inundated to CO, % h~!
Aterazine 84 25 ~27 175 10
Fluometuron 68 23 - - -
Aterazine 73 ~ 147 16 ~48 - - -
Chlorpyrifos - - - - 0.039
Chlorothalonil - - - - 0.295
2.3.4
AR CW
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Table 1 Carbon nitrogen phosphorus and suspend solid removal rate in constructed wetlands treating agricultural runoff

Q Land CBA
Case ;;fi:» Occu:;li()n 2 Hngm?/ d COD BOD; ™ N ON NH,-N TDN SS TP TDP
12 Inf mg/L 2 1100 329.5
n % - 97.6 71.3 93.1
22 Cin mg/L 400 ~ 1500
n % 53 74.3 23.1 39.6 34.7
33 Inf m/d 0.003 ~0.09 0.005 ~0.3
Inf mg/ m* d 0 ~270 29 ~105 0~27
Eff mg/ m> d 0 ~80 0~12 1-19
n % 30 ~91
4 Inf pg/L 107
Eff pe/L 1.5 52
3.5 29
7 23
5% Inf mg/L 1~5 1257 0.18
n % 6.4 35.5 41.2 49.9  24.4 9.8
6" Inf mg/L 242 2800 0.22 29;: 480"73 116 8.4 3.58 0.87
Eff mg/L 50.3 3.24 1.22 0.36
n % 56.5 61.4 66 59
7% Inf mg/L 252 4200 0.23 ?:Z :;gz 80.7 7.14 2.8 0.6
Eff mg/L 46.6 3.49 1.2 0.28
n % 59.7 58.5 66.4 67.8
g Inf mg/L 674.5 12000 0.67 0.3~3.7 106 5.06 1.6 0.37
2.7~36.7
Eff mg/L 50.5 2.34 0.67 0.12
n % 52.4 53.8 58.4 68.8
Inf Eff 7 HRT d HLR em/d  TDN mg/L. TDP mg/L. CBA km?

Inf means influent Eff means effluent 7 means removal rate HRT means hydraulic retention time in days HLR means hydraulic load rate c¢m/d ~ TDN means total dissolved nitrogen mg/L  TDP means
total dissolved phosphorus mg/L  CBA means controlled basin area km?
® . 2004
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