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Abstract 

The loss of phosphorus (P) from agricultural land to surface water is a concern in Alberta. Studies have 

been carried out in Alberta examining P levels in soil and the outlets of watersheds, as well as the 

relationship between P in soil and P in runoff water. The purpose of this study was to analyze existing 

Alberta soil and runoff P data to (1) evaluate the performance of previously derived soil-runoff 

phosphorus relationships in Alberta, (2) calculate P export coefficients, and (3) develop P Export Risk 

categories for the Haynes Creek M1 (HM1) and 15 selected Alberta Environmentally Sustainable 

Agriculture (AESA) watersheds. The application of the soil-runoff phosphorus equations in the HM1 

watershed showed that greater than 90 and 82% of total P (TP) and 49 and 54% of total dissolved P 

(TDP) measured in 2000 and 2001, respectively, was directly related to measured soil-test P (STP) values 

in the top 15-cm soil depth. Similar evaluation of the equations for the 15 AESA watersheds was not 

possible due to a limitation of available STP data. The calculated TP and dissolved reactive P (TDP) 

export coefficients were directly related to area-specific runoff potential and average STP values, and 

they were used to develop P Export Risk categories. In the HM1 watershed, the High P Export Risk 

category accounted for 45% of area and 64% of TP to the stream. There would be very little change 

(0.3%) in total TP load in the stream if STP was maintained below the agronomic threshold of 60 mg kg-

1. There would be much higher reduction (6.4%) in TP load if runoff potential was reduced by 10% in the 

High risk area. The additional analyses at the 15 watersheds showed that Negligible and Low P Export 

Risk categories accounted for 41.8% of the total polygon area and for only 13.3% of the total amount of 

TP export. But, High and Extreme P Export Risk categories accounted for similar (40.7%) total polygon 

area and for larger (71.1%) total amount of TP exported. 


