SHAP Report







Field: [Field Name]
Date sampled: [In-field: Date Sampled]
Sampled by: [Submitter Name]
Sample location: [In-field: Sample Location - coordinates]
Survey ID: [SurveyID]
[In-field: Sample Location (map image)]


Assessment Results
	Sample ID: [sampleID]
	Soil texture: [hand texture]


Analytical Summary:
Paste the image from the Scoring Calculator here
	In-field evaluations
	Result
	Score

	Soil surface quality
	 [mean ssq]
	[ssq score] 

	Soil structure quality
	[mean VESS block score]
	[VESS score]  

	 
	 
	 

	Management evaluations
	Result
	Score / Rating

	Living roots index
	[LRI cropping system]
	[LRI score]  

	Tillage Disturbance index
	 [TDI cropping system]
	[TDI score]  

	Water erosion
	[mean annual erosion rate]
	[Erosion score] 

	Compaction Risk – Spring/Planting
	[compaction risk – Spring/Planting] 
	[Compaction score – Spring] 

	Compaction Risk – Fall/Harvest
	[compaction risk – Fall/Harvest]
	[Compaction score – Fall] 




Soil Health Goal and Challenges
Challenge: [Soil Health Challenge(s)]
Goal: [Soil Health Goal]
Summary Overview
Record your observations in the process of completing the SHAP and sampling the field. Ensure that you include an evaluation of what parts of the management system are working well. Use this section to provide any further information or guidance that didn’t fit in the management plan.

Field observations 
[In-field survey: Site observations]

[In-field survey: Photo of the site]


Soil Health Management Plan
	Management actions
	Concerns addressed
	Considerations

	Early wins – high priority issues and/or low-hanging fruit (to implement next season)

	
	
	

	
	
	

	Short term recommendations – incremental improvements towards more permanent solutions (2-5 years) 

	
	
	

	
	
	

	Long-term vision (5+ years goals)

	
	 
	 

	
	
	

	
	
	






Additional Information and Module Results
Soil characteristics[Map image (from Soil Point Location)]


Soil Series: [from Soil Characteristics]
	Soil Series: [from Soil Characteristics]
Texture: [from Soil Characteristics]
Clay %: [from Soil Characteristics]
Drainage class: [from Soil Characteristics]
Hydrologic soil group: [from Soil Characteristics]
Surface Stoniness: [from Soil Characteristics]
Slope class: [from Soil Characteristics]
CLI: [from Soil Characteristics]
	Soil Fertility

	Soil Point
	Analysis date
	pH
	P (ppm)
	K (ppm)

	1
	[date]
	[pH]
	[P]
	[K]


CLI limitations 1: [from Soil Characteristics]
CLI limitations 2: [from Soil Characteristics]




Interpreting Scores
The approach to scoring individual indicators in SHAP is based on the Cornell Framework (Comprehensive Assessment of Soil Health, 3rd ed) developed by the foundational work of the Cornell Soil Health Lab. Normalized scores (converted to a 0-100 format) allow for easy interpretation of measured values. Scores for analytical indicators are calculated by scoring functions that assign a score between 0 and 100 to the indicator values and are based on Ontario data. Scores for other indicators are based on established thresholds of soil quality or degradation risk. Refer to the SHAP Guidebook for more information. 
Low scores suggest potentially limiting factors to soil health and productivity. High or very high scores indicate soils are functioning at the upper range of their potential in agricultural systems.
Soil Organic Matter (SOM)
SOM is composed of all the solid materials associated with living organisms. It has an important influence on many processes in the soil. Soils with higher OM content have better structure, supply more nutrients to crops, and support greater soil biological populations, all of which make them more resilient to weather extremes. Changes in SOM content are slow to materialize, often taking several years to respond to management.  
The percent SOM is measured by mass loss on ignition (LOI), which involves heating the soil sample in an oven at 500°C and measuring the change in mass. At this temperature, organic matter will burn off, leaving behind only the mineral soil and some ash. 
Aggregate Stability
Aggregates are the primary building block of soil structure. A well-aggregated soil has more porosity, which facilitates water and gas exchange as well as root growth. These soils will be less susceptible to erosion by water and wind, less likely to crust, and more resilient to compaction. Good structure increases plant-available water and allows crops to access water in dry weather and oxygen in wet weather.
Aggregate stability measures the resistance of dry aggregates to being destroyed by water. The aggregate stability test involves placing a sample on top of a stack of progressively finer sieves and moving it up and down in water. As aggregates break down (slake) they fall through to smaller sieves. Results are shown as the percent of stable macroaggregates (>0.25mm) and the average diameter of the stable aggregates from the sample. More, larger stable aggregates indicate better, more resilient soil structure.
Active Carbon
Active carbon represents a fraction of soil organic carbon (about 1-4%) that is not the most microbially-available (labile), but rather moderately stable and slightly processed. While it is strongly correlated to total soil organic carbon (SOC), it is most likely composed primarily of microbial metabolites including lipids and proteins that can be associated with soil minerals and thus protected from further decomposition. While this indicator is widely known as “active” C, it is not the only part of the SOC pool that is easily available to microbes. As it responds to management changes more quickly than total SOC, active carbon can be interpreted as a leading indicator of future changes in SOC. Higher levels are associated with practices that tend to stabilize SOC, as well as greater aggregate stability, probably reflecting increases in mineral-associated and aggregate-protected SOC. 
Active C measures how much of the SOM in the soil sample can be oxidized by a 0.2M concentration of potassium permanganate (KMnO4) when shaken for 2 minutes. The quantity of KMnO4 that reacts with organic matter changes the colour of the solution, which is measured with a spectrometer and compared to standards of known concentration.
Respiration
Soil respiration is a measure of potential carbon mineralization and indicates biological activity. Many soil microbes feed on SOM, releasing nutrients and other compounds that benefit plants and influence other soil processes such as aggregation. As they metabolize that SOM they respire some of it as CO2. The amount of CO2 released is related to the quantity of available carbon in SOM, as well as to the population and activity levels of microbes that consume it.
Respiration measures the amount of CO2 released from a rewetted soil sample at room temperature over four days. Rewetting a dried sample re-activates microbes and often breaks aggregates, exposing previously protected SOM. This results in an initial flush of CO2 that then tends towards an equilibrium after a few days. Measuring this equilibrium rate reduces the variability of this indicator, which can otherwise be quite high.
Potentially Mineralizable Nitrogen (PMN)
Some components of SOM (e.g. amino acids, proteins) are rich in nitrogen and are sometimes referred to as the soil organic nitrogen (SON) pool. Like SOM, some parts of this pool are more available and more easily decomposed by soil microbes. The PMN test measures the part of the SON pool that is most easily decomposed into plant-available forms of N and provides an estimate of the rate at which the soil could supply N to plants and microorganisms under standard conditions.
Potentially-mineralizable nitrogen measures the change in ammonium (NH4) content after incubating the fully saturated soil sample at 30°C for 7 days. Saturation creates anaerobic conditions that limit the conversion of NH4 to NO3 so that the difference in NH4 after 7 days can be entirely attributed to ammonification, where N-containing compounds are broken down into NH4.
Soil Structure Quality
Soil structure is an excellent indicator of soil health because it is the result of physical, biological, and chemical processes in the soil, and it has a strong and obvious relationship to crop productivity. The soil surface is the interface between the soil and the atmosphere. Its quality – roughness, porosity, stability – determines the rates of exchange of water and gases. Structure describes both the aggregates in the soil and the spaces between them.
The Soil Surface Quality and Visual Evaluation of Soil Structure (VESS) rate soil structure quality on a 5-point scale based on factors including soil surface cover and roughness, the size and shape of aggregates and the amount of porosity and roots present. [VESS photo 1]

	1
	Surface quality score
	

	
	VESS
	Layers
	Scores

	
	1
	0-10cm
	

	
	2
	10-20cm
	

	
	Block score
	





[VESS photo 3]

	2
	Surface quality score
	

	
	VESS
	Layers
	Scores

	
	Layer 1
	0-10cm
	

	
	Layer 2
	10-20cm
	

	
	Block score
	





[VESS photo 3]

	3
	Surface quality score
	

	
	VESS
	Layers
	Scores

	
	Layer 1
	0-10cm
	

	
	Layer 2
	10-20cm
	

	
	Block score
	




Living Roots Index
Roots are central to building soil health. Root exudates feed beneficial microbes in the rhizosphere that provide services to the plant and contribute to building soil carbon, and root biomass is more efficiently converted to soil organic matter than shoot biomass. Roots also contribute to improving soil structure, infiltration, and drainage. Fine roots and mycorrhizal filaments build stable macroaggregates, and channels created by roots are important conduits for water flow.
The Living Roots index (LRI) provides a measure of the average number of days per year with living roots in the soil. It is calculated for each cropping year and then averaged over the rotation.
	Year
	Crop
	Crop
	Cover Crops
	Cropping year LRI
	Cropping system LRI

	
	
	Planting date
	Harvest date
	Mix
	Type
	Term
	Planting date
	Term. date
	
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	




Tillage Disturbance Index
Tillage is the main way soil is disturbed in production systems. The primary way this disturbance affects soil health is by disrupting soil structure and reducing surface cover. Among other consequences, these effects increase the soil’s vulnerability to erosion. Reduced soil cover and weakened soil structure increase the speed of water runoff and the amount of soil that is susceptible to being carried with it. 
The Tillage Disturbance Index provides a quantitative measure of the intensity of tillage disturbance to the soil over the crop rotation. It uses the Soil Tillage Intensity Rating (STIR) system developed for the Revised Universal Soil Loss Equation (RUSLE2) to quantify the impact of different tillage tools and systems on soil erodibility. It is calculated for each cropping year and then averaged over the rotation. 
	Year
	Crop
	Spring
	Fall
	Cropping year STIR
	Cropping System STIR

	
	
	Implement
	Depth (in)
	Speed (mph)
	Passes
	Implement
	Depth (in)
	Speed (mph)
	Passes
	
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	



Water erosion risk
Mean Annual Erosion Rate (T/ac/yr): [mean annual erosion rate]
% Area at elevated risk: [% elevated risk]
Area of Moderate erosion risk: [% moderate risk]
Area of High erosion risk: [% moderate risk]
Area of Very High erosion risk: [% moderate risk]
Subsoil Compaction risk
	
	Spring/Planting
	Fall/Harvest

	Equipment Type
	 
	 

	Loaded weight (kg)
	 
	 

	Number of axles
	 
	 

	Number of wheels
	 
	 

	Axle load (kg)
	 
	 

	Wheel load (kg)
	 
	 

	Tire type
	 
	 

	Tire Make
	 
	 

	Tire Model
	 
	 

	Tire size
	 
	 

	Tire pressure (PSI)
	 
	 

	Clay content
	 
	 

	Soil Stress
	 
	 

	Soil Strength
	 
	 

	Compaction Risk
	 
	 



Compaction BMPs in use:
[compaction BMPs list]
Compaction Avoidance Options:
	Spring/Planting

	Management Option
	Result
	Soil Stress
	Soil Strength
	Compaction Risk

	Minimum recommended tire pressure (PSI)
	 
	 
	 
	 

	Reduced soil moisture
	 
	 
	 
	 

	Reduced wheel load
	 
	 
	 
	 

	Fall/Harvest

	Management Option
	Result
	Soil Stress
	Soil Strength
	Compaction Risk

	Minimum recommended tire pressure (PSI)
	 
	 
	 
	 

	Reduced soil moisture
	 
	 
	 
	 

	Reduced wheel load
	 
	 
	 
	 



