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Design and Operation of Lakeside Wetland for Treatment of Irrigation and Drainage

LU Shao-yong, ZHANG Peng-yi, YU Gang, ZHU Wan-peng, GUI Meng, XIANG Chang-sheng

(Department of Environmental Science and Engineering, Tsinghua University, Beijing 100084, China)

Abstract: Wangjiazhuang lakeside wetland was located to the east of the Dianchi Lake, with an area of 12 000 m?, length of 300 m,
and averaged width of 80 m. It was designed to treat wastewater from five ditches from the upstream. Irrigation and drainage were an
important component of the Dianchi Lake” s non — point pollution source. Various natural plants were selected to be used as indicators
in the wetland, including Zizania caduciflora, Phragites austrails, Acrous calamus, Willow tree, Lotus root and Magic taro. The
design and the economic analysis of the wetland were made according to site investigation. The contaminant load mainly came during
rainy season, from May to September, due to a large inflow during the period. The flow and the influent pollutant exhibited signifi-
cantly daily and seasonal variance. Though acreage per ton wastewater of this wetland was larger than that of conventional activated
sludge process, gross investment and operation cost of this wetland were lower than those of conventional activated sludge process.
The high cost of this wetland construction was for the borderline construction, due to the loose ground resulted from the long — term
flooded soils near Dianchi Lake. The aim of this research was to investigate the effects of lakeside wetland in the treatment of irrigation
and drainage water used for ecological restoration. And then it can act as a demonstration model for others to design similar lakeside
wetland. Comprehensive monitoring had been in operation since August 2002. The operation result, from March 2003 to September
2003, indicated that the averaged inflow was 674.5 m® + d~', the total nitrogen (TN), ammonia, total phosphorus (TP) and
chemical oxygen demand (COD) of the wetland influent were 5. 06, 1. 60, 0. 37 and 106 mg - L.=', respectively. The monthly av-
erage hydraulic retention times in the wetland ranged from 0. 3 to 3. 7 days and the monthly average hydraulic load from 2. 7 to 36. 7
cm - d~', the average organic load 8.6 ¢ COD * m~* - d~'. The TN, ammonia, TP and COD removal rate in the wetland were
53.8%, 58.4% , 68.8% and 52. 4% , respectively. The TN, ammonia, TP and COD load reduction amounts were 5. 6, 1.9, 0.5
and 114. 7t + hm ™+ a™', respectively.
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Figure 1 Location schematic diagram of the wetland studied
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Table 1 Essential sizes and diagrams for the tested ditches
15 25 3B 49 55
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Table 2 Composition of inflow water and load

TN HA TP COD

R JKIF /mg « L~ 2.07 0. 66 0.09  45.82
i /kg + d! 0. 83 0.26 0.04  18.33

W& K /mg- L 10. 4 1.24 0.16  77.17
T kg + d! 7.28 0.87 0.11  54.02
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Figure 2 Flow diagram for the process in the present project
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Table 3 Design of the retaining wall and weir
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Table 4 Investment of the project ( x 10* yuan)
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Table 5 Comparison of the cost between Wangjiazhuang Wetland and other projects
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