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Nitrogen and phosphorous present in runoff from agricultural land is a primary 
freshwater pollution source in southern Quebec. The goal of this project is to optimize the 
effectiveness of a constructed wetland at reducing nitrogen and phosphorous loads from 
agricultural runoff. The focus of this study is to determine if substrate type influences the 
nitrogen and phosphorous reduction capabilities of the constructed wetland. 
 
The pilot-scale constructed wetland site is located 3 km north of McGill’s Macdonald 
campus in the west of Montreal, Canada. The design consists of six open plastic tanks: 
three replicates of a sandy clay loam soil, and three replicates of a sandy soil. All six 
open tanks are planted with cattails and reed canary grass. Each tank has a volume of 
5.5m3 with 70% occupied by soil and a mean residence time of approximately 2.1 days. 
From July to September 2007, the tanks were flooded continuously with an artificial 
runoff wastewater, containing 10mg/L nitrate-N and 0.3mg/L orthophosphate. 
 
Weekly water samples from the outflow of the tanks were collected and analyzed for 
nitrate-N, orthophosphate and dissolved organic carbon during the three months of 
operation. Gas samples were collected every two weeks and tested for nitrous oxide as an 
indicator of denitrification activity. Results show that as the season progressed, the nitrate 
removal increased. The removal efficiency in the sandy soil tanks averaged 44% at the 
beginning of July and increased to 70% by the end of August. The sandy clay loam tanks 
averaged 55% at the beginning of July and increased to 80% by the end of August. The 
orthophosphate results showed an opposite trend of removal efficiency, i.e. decreasing as 
the season progressed. We found that there was no difference between the two soil types 
in orthophosphate removal. 
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