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Application of Constructed Wetland Processes for Decentralized Wastewater in Rural Areas

Wang Wendong', Zhang Xiaoni', Wang Xiaochang', Liu Rui?>, Ding Zhenzhen®

(1. School of Environmental and Municipal Engineering, Xi’ an University of Architecture and Technology, Xi’ an 710055,China;
2. Institute of Ecology and Environment, Yangtze Delta Region Institute of Tsinghua University, Jiaxing 314050,China;

3. Xi’an Research Academy of Environmental Sciences Xi’ an 710002,China)

Abstract With the implementation of new rural development policy and development of rural economic, water pollution becomes
serious in rural areas, which has been the major factor that leads to watershed quality deterioration, eutrophication and ground water
pollution. As the major technique of decentralized wastewater treatment method, constructed wetland has been widely put into opera—
tion in developed countries. Basing on current situation and characterization of wastewater discharge in rural areas, the characteriza—
tion, application and development of constructed wetland in the worldwide were reviewed. Major problems encountered in its design
and operation processes were discussed, solution measures were also given combining the actual condition in rural areas.
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Tab.1 Typical characteristics of the main wastewater treatment systems

/%
HRT
ccan”!
BOD; N F / CFU-100 mL"  / mi+cap”  / Wecap’ Lo M
0~5 ~0 ~0 ~0 <0.001 ~0 16~66 - -
35~40 10~25 10~20 30~40 0.03~0.05 ~0 165~248 0.1~0.5 0.6~1.3
75~85 30~50 20~60 60~99 2.0~5.0 ~0 82~248 15~30 -
75~90 30~50 20~60 60~99 1.3~3.5 ~0 82~206 12~24 -
75~90 30~50 20~60 60~99 0.2~0.5 1.0~1.7 82~206 4~9 -
85~93 30~40 30~45 60~90 0.2~0.3 13~2.8 496~992 0.4~0.6 1.1~1.5
93~98 15~30 10~20 65~90 0.25~0.35 23~4.0 330~661 0.8~1.2 0.7~1.2
SBR 85~95 30~40 30~45 60~90 0.2~0.3 1.5~1.0 413~661 0.4~1.2 0.7~1.5
85~93 30~40 30~45 60~90 0.5~0.7 0.2~0.6 413~744 - 0.4~0.6
80~90 30~40 30~45 60~90 0.3~0.45 0.5~1.0 330~578 - 1.1~1.5
UASB 60~80 10~25 10~20 60~90 0.05~0.1 ~0 165~330 0.3~0.5 0.07~0.1
94~99 65~95 75~99 >99 10~50 ~0 82~165 - -
86~98 10~80 30~99 >99 1~6 ~0 41~124 - -
85~95 10~80 20~50 >99 1~6 ~0 41~124 - -
80~90 20~85 30~80 >90 2~6 ~0 41~124 - -
[13]O
o US Congress USEPA 70
1987 N N °
2002 36%
2] 6 [14] N
B, 1977 100 s,
(o 2001 4
o °
12% N N 2 20
iy 70
[12]0 [1610



Vol. 29, No. 5, 2010
WATER PURIFICATION TECHNOLOGY October 25th, 2010

2 1

Tab.2 Economical analysis between constructed wetland and secondary biological treatment technique

/10* / / / m*m>
429 138 0.02 2.79 BODs SS 30 mg/L NH3-N
800 533 NA 2.0 -
3100 3100 0.649 0.571 BODs  5~6 mg/LCOD 30 mg/L, SS 12 mg/11™¥
1500 830 >0.2 1.2 BODs  12~18 mg/LCOD  25~40 mg/L
31047 1242 0.628 - -
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Tab.3 Major parameters applied in small constructed wetland design

BODy/ mg-L" / kg BODs*ha™'-d” / % / m*-ha™-d" /d
<50 15~50 <40 <1000 4~8
<100 80~120 45~85 150~5000 2~4
<100 80~120 40~80 300~10000 2~4

1 ha=10" m?
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