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A B S T R AC T

River water was mostly polluted in northern China in the past decades and the major con-
taminants were organic matter and ammonia. In this study the performance of the pilot-scale 
and full-scale surface constructed wetlands for removing COD (chemical oxygen demand) and 
ammonium from polluted river water was evaluated. Results showed that the effl uent COD and 
NH4

+-N concentrations in the pilot scale wetland systems were 10.72∼19.34 mg l−1 and 0.18∼0.90 
mg l−1, respectively, which met Grade-III (COD 20 mg l−1, NH4

+-N 1 mg l−1) of national surface 
water standards in China. The maximal COD and NH4

+-N removal effi ciency was 96.18% and 
99.78%. COD and NH4

+-N removal in spring and summer were better than that in fall and win-
ter based on the k–C* model. Combined with research results of the two-year full-scale study, 
it indicated that the surface wetland system was a promising technology for treating polluted 
river water to meet the requirement of Grade-III water quality in northern China.
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1. Introduction

At present there are severe environmental problems 
especially water crisis including water shortages, water 
pollution and deterioration in China. The water crisis is 
becoming more serious because of low water use effi -
ciency and worsening man-made pollution or natural 
contamination [1]. Faced with above challenges, the 
Chinese government has adopted a series of policies to 
improve water resources management. South to North 
Water Transfer Project is designed to solve the water 

shortage problem in northern China by diverting water 
from the south of the country up to the dry north. The 
eastern route of the project is based on the existing river 
channel, lakes and the Jiang-Hang Grand Canal [1]. 
However, the water quality of these rivers and lakes can 
not reach the Grade-III (mainly COD 20 mg l−1, NH4

+-N 
1 mg l−1) national surface water standards in China, 
especially Nansi Lake in Shandong Province. The major 
contaminants of the Nansi Lake are ammonia nitrogen 
and COD from point source and non-point source along 
the main route. Thus the water pollution of Nansi Lake 
Basin has affected water quality and the viability of this 
project [2].




