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Alberta Phosphorus 
Watershed Project 
Overview and key findings: 2013 to 2017 

Project Summary 
Nutrients, such as nitrogen (N) and phosphorus (P), 
in manure and inorganic fertilizers benefit crop 
production; however, surface runoff can transport 
these valuable crop nutrients into streams and water 
bodies if not managed effectively, resulting in algae 
blooms and fish kills. Research has shown that in 
Alberta, the amount of P in streams increases with 
agricultural intensity in watersheds. 
  
Agricultural beneficial management practices 
(BMPs) are conservation practices that producers 
use to minimize nutrient loss to the aquatic 
environment, while simultaneously meeting or 
exceeding production targets. 
 
Examples of agricultural BMPs include: 
 Appropriate rate, timing and placement of 

nutrients 
 Setbacks from streams for nutrient application 
 Off-stream watering for livestock 
 Riparian and pasture management 

 
The purpose of this project was to determine if wide-
spread adoption of BMPs would improve water 
quality at the watershed scale. In the first 3 years of 
the project, the Alberta Phosphorus Management 
Tool (APMT) was developed to identify highest risks 
for P loss and propose BMPs to minimize those 
risks. 

Project Objectives 
The objectives of this project were to: 
 
1. Develop the Alberta Phosphorus Management 

Tool (APMT). 
2. Use the APMT to identify risk and implement 

BMPs on a watershed-wide scale. 
3. Evaluate the cumulative effects of the BMPs on 

reducing P loss. 
4. Evaluate the economic costs and social benefits 

of implementing the recommended BMPs. 
 

Methods 
This study used a paired watershed design, with two 
treatment watersheds (BMPs) and two control 
watershed (no BMPs). Tindastoll (TIN) Creek and 
Acme Creek were selected as treatment 
watersheds, while Threehills Creek (THC) and 
Lonepine tributary (LPT) were selected as control 
watersheds (Figure 1). Water quality was compared 
in the treatment and control watersheds to identify 
BMP effectiveness in the treatment watersheds. 

 

Figure 1. Location of treatment (TIN, Acme) and control 
(THC, LPT) watersheds. 
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Water quality samples were collected from the 
watersheds during the open-water season and were 
analysed for several parameters including total P 
and total N. Flow data were also collected, and 
mass nutrient loads were calculated at each 
watershed outlet from 2014 to 2017. 
 
Participating producers used the APMT to identify 
their P loss risk and implemented BMPs suggested 
by the tool. 
 

Alberta 
Phosphorus 
Management 
Tool 
The APMT is used to 
assess the risk of P 
loss based on the user’s response to a series of 
questions about presence, accumulation and 
release of P, as well as landscape, environmental, 
and management factors. There are four steps to 
completing the assessment: 

1. Initial assessment- Rapid assessment of land 
and farming practices 

2. Data collection- Soil test P levels, soil and 
topographical maps 

3. Detailed assessment- Identify P loss risk 
4. Review- Review assessment results and 

suggested BMPs 
 
In consultation with participating producers, BMPs 
suggested by the APMT were identified and 
implemented in the treatment watersheds.  

Key Findings 
Producer Participation 

 Nine producers in the TIN Watershed and seven 
producers in the Acme Watershed participated in 
the project. 

 Producer participation was more gradual than 
desired. It took time to build relationships and 
gain producers’ trust.  

 It was challenging to maintain producer 
commitment, due to busy schedules and BMP 
costs.  

 

Alberta Phosphorus Management Tool 

 Approximately 22% of the land base in the TIN 
Watershed and 17% of the land base in the 
Acme Watershed was assessed with APMT. 

 The main sources of P loss risk in both 
watersheds were nutrient accumulation and 
runoff.  

 
Beneficial Management Practices 

 Overall, 26 BMPs were implemented in the TIN 
Watershed, while 34 BMPs were implemented in 
the Acme Watershed. 

 The TIN Watershed had a higher overall BMP 
implementation rate from the APMT 
recommendations than the Acme Watershed. 

 About 44% of the area assessed as high risk for 
P loss by the APMT in the TIN Watershed and 
57% of the area assessed as high risk for P loss 
by the APMT in the ACME Watershed, received 
BMPs. 

 Livestock management BMPs were the most 
commonly implemented BMPs in both 
watersheds, including off-stream watering and 
livestock exclusion fencing.  

 
Water Quality 

 Average nutrient concentrations were generally 
higher in the treatment watersheds than the 
controls, suggesting the treatment watersheds 
may have had slightly higher agricultural intensity 
than the control watersheds. 

 No improvements in water quality were identified 
at the watershed scale (outlets) as a result of 
BMP implementation. This was likely due to the 
small number of BMPs, and the short amount of 
time they were implemented. 

Future Work 
Work will continue until 2023, with a focus on the 
Tindastoll Watershed only. A 10-year dataset (2013–
2023) will allow for robust trend analyses and help 
determine the cumulative effects of BMPs at the 
watershed scale. The APMT will continue to be used 
to assess P loss risk and producer feedback will be 
used to make improvements to the tool, and BMPs 
will continue to be implemented. 
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