
REDUCING N & P LOAD IN 
WATER BODIES  

TREVOR DEERING 

 



PROGRAMS 

• DIPLOMA– LC  

• BACHELORS – U OF L 

• MASTERS – U OF L 

• INTERESTS: 

• SOIL SCIENCE 

• PRECISION AGRICULTURE 

• CROP PRODUCTION 

• WEED SCIENCE 

 



• COMPLEX MOUNTAINOUS 

TERRAIN 

• PRISTINE CONDITION 

• HIGHLY DIVERSE ORGANISMS 

• CLOSE PROXIMITY TO U OF L 

• HOT RESEARCH AREA 

 

STUDY AREA 



• THERE IS LITTLE KNOWN ABOUT THE SOIL 

IN SOUTHERN ALBERTA MOUNTAINOUS 

SOILS 

• HYDROLOGICAL STUDIES AND CLIMATE 

CHANGE 

• OTHER DISPOSITIONS  

• SOIL PROPERTY MAPPING 

 

DESCRIPTION OF RESEARCH 

• GENERALIZED SOIL SURVEY DATA  

Service Layer Credits: Sources: Esri, HERE, DeLorme, Intermap, increment P Corp., GEBCO,
USGS, FAO, NPS, NRCAN, GeoBase, IGN, Kadaster NL, Ordnance Survey, Esri Japan, METI,
Esri China (Hong Kong), swisstopo, MapmyIndia, © OpenStreetMap contributors, and the GIS

User Community

Government of Canada, 2016b & Government of Canada 2013) 



GOALS 

• TO CONFIDENTLY MAP SOIL PROPERTIES 

• GIVEN THE LARGE AREA, LIMITED # OF 

SAMPLES, AND COMPLEX LANDSCAPE 

• TO PROVIDE MORE DETAILED SOIL 

INFORMATION FOR HYDROLOGICAL 

RESEARCH 

• WATER MANAGEMENT 

• TO PROVIDE MORE DETAILED SOIL 

INFORMATION FOR OTHER PARTIES 

•  PARKS CANADA 

• HISTORICAL RESOURCES ALBERTA 

 



DIRTY WATER 

• MANY SOURCES 

• MANURE SPREADING  

• CATTLE FEEDING AND MANURE BUILD UP 

• INORGANIC FERTILIZER USE 

(Betts, 1999) 
(GAO, 2016) 



TOOLS 

• DECISION MAKING TOOLS  

• ALBERTA AGRICULTURE AND FORESTRY 

• ENVIRONMENTAL FARM PLAN 

• AFFIRM 2.0 

• PHOSPHORUS TOOL 

• WSADT  

• SWAT 

• HYDROLOGICAL INFORMATION 

 

 

 



MANURE APPLICATION 

• PROXIMITY 

• SET BACKS 

Variable Spreading Injecting 

Neighbours 150 m  No Specification 

Wells 10 m  10 m 

Waterbodies 30, 60, 90 m 10 m  

Incorporation Within 48 hrs when on 

cultivated land 

Done 

• DISTANCE FROM STORAGE 

• COST 

• TIME 

 



MANURE FOR NUTRIENTS  

• CONTENT 

• N-P-MOISTURE 

• CROP UPTAKE OF N VS P  

 

Sedimentation Cylinder 

• SOIL  

• N & P 

• TEXTURE 

 



MANURE - TIMING 

• TIMING 

• SPRING VS FALL 

 

(Ehlers T., 2006) (Jessen, R., N.D.) 

SPREADING VS INJECTION 

 



WINTER FEEDING CATTLE 

• PROXIMITY TO WATER 

• SPRING THAW 

• CHINOOKS 

• DRINKING INTENSITY 

• DELIVERY METHOD 

• OCCUPATION TIME 

• WASTAGE 

(Karine, N.D.) 

(Alberta Agriculture and Rural development Environmental Stewardship  

Division, WSDAT, 2013) 



WINTER FEEDING CONT’D 

• # OF CATTLE 

• FEED STOCK AND NUTRIENT CONTENT 

• SOIL TYPE 

• SOIL TESTING 

• ROTATION 

 

(Taylor, P., 2014) 



FACING THE PROBLEM - 
WORKFLOW 

Refine 

Decision 
Making 

Modeling 

Analysis 

Data 

Resources 

Purpose 



PURPOSES 

• REDUCING NUTRIENT LOSS 

• ROTATING CROPS 

• NUTRIENT MANAGEMENT 

• IRRIGATION MANAGEMENT 

 

 

 



CASE - WEST CASTLE WATERSHED 

• GRAZING OF CATTLE  

• SIGNIFICANT GRL RESOURCE 

• WINTER FEEDING 

• SPREADING MANURE  

• RENER’S 



RESOURCES 

• VEGETATION 

• SOIL 

• MANURE 

• CATTLE 

• FEED SOURCE 

• BALES 

• FORAGE 

• OTHER 

• WATER BODIES 

 

• CROPS 

• LAND BASE 

• MONEY 

• TIME 

• LABOUR 

 



DATA 

• SOIL 

• NUTRIENTS 

• DEM  

• LIDAR (LIGHT DETECTION AND RANGING) 

• SLOPE 

• DISTANCE TO WATER 

• VEGETATION 

• ACCOUNTING 

• WEATHER 

 



MODELING 

• ARCGIS 

• MODEL 

BUILDER 

• SWAT 

• EXCEL 



ANALYSIS 

• WHERE ARE GOOD SITES TO SPREAD MANURE 

• WHERE ARE GOOD SITES TO WINTER FEED  



DECISION MAKING 
& REFINEMENT  

 

• ACCESS 

• FEASIBILITY 

• DATABASE BUILDING 

• RECORD KEEPING 

(USDA, 2016)  



SUMMARY 

• REDUCING NUTRIENT LOADING INTO WATER BODIES IS IMPORTANT  

• BMP’S ARE AFFECTIVE 

• CAN BE ENHANCED WITH COMPUTERS 

• MANAGEMENT CAN TAKE MANY FORMS AND INCLUDE MANY METHODS 

• MODELING AND MAPPING 

 



QUESTIONS?? 


