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Soil Health Principles

Carbon Flow Context



Bulk Density
Gravel Content
Texture
Aggregate Stability
pH
Carbon (TC &TOC) + Organic Matter 
(% combustion) 
Root Depth
Soil Colour
Nitrogen (Total) 
EC  
Compaction
Infiltration

Metagenomics
Nitrogen (Available) P available K available
- Water Extraction and Weak Acid Extraction
Micro Nutrients (Ca, Mg, Na, S04-S, Zn, Fe, 
Mn, Cu, B, CI)
Spectral Data - Hyperspectral/NIR
Soil Moisture
Soil Temperature 

Lab Analysis
Holistic Picture of Carbon Dynamics + Soil Health   



Resources | Regenerative Alberta Living Lab (regenlivinglab.org)

https://www.regenlivinglab.org/


Dust Storms  - When – 1900s or 2000s



Erosion

Country

Mean 

Erosion 

Rate (t ha-1

yr-1) Arable Land (ha) Soil Loss (t yr-1)

# railcars 

(100 t per car)

Length of  

Train (0.017 

km per car)

Number of 

Times 

Circling 

Earth 

(40,075 km)

USA 11.44 148,600,000 1,700,000,000 17,000,000 289,000 7.21



US ships out 1.7 billion 
tonnes of topsoil per 
year requiring a train 
circle the Earth more 
than 7 times.



Hendricks, MN 2022

East Side

East Side

West Side

SN
IRT

~ 28 times more
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Soil Porosity

Healthy Soil Unhealthy Soil

45% greater porosity increases infiltration  by 167% for the first 
inch and 650% for the second inch - Karlen et al., 1998



1-2 mm 

Aggregates

Soil Aggregation and Porosity





Well Aggregated Soil Not Well Aggregated Soil

Weight of soil is the same but volume is different. 

Note plant debris in well aggregated sample.



Well Aggregated Soil Not Well Aggregated Soil



Well Aggregated Soil Not Well Aggregated Soil



Well Aggregated Soil Not Well Aggregated Soil



Organic Matter vs Percent TOC vs Carbon Stocks

%OM

Bulk 

Density 

(g/cm3)

% 

Carbon in 

SOM % TOC

Stock 

TOC 

(t/acre)

Stock 
CO2eq

Porosity 

estimate

7.1 0.66 58 4.12 16.47 60.38 75

8.6 1.42 58 4.99 42.92 157.36 46

12.2 0.73 58 7.08 31.30 114.76 72



Sponge and Bucket

Infiltration, Water Holding Capacity, and Porosity

Sponge with more porosity is saturated first

Gravitational water or water 

which flows out of pores

Pore space holds more water 



CT, SW-F NT, SW-WW-SF Moderately-grazed pasture

WSA = 14% WSA = 47%  WSA = 93% 

AGGREGATE STABILITY

Dry Aggregates (above) with Water (below)



Slake Test/clod test/
aggregate stability test



Slake Test/clod test/
aggregate stability test



Slake Test/clod test/
aggregate stability test

A group of glass jars

Description automatically generated with medium confidence

https://www.youtube.com/watch?v=TAxDfAUgGcY&list=PL9jy9UbYV7EzHXC9m7j6srMWaUlF7YQhd&index=41


Soil Clod or 

Slake Test

Above shows how to 

put the jars and screens 

together. On the right 

shows soil filtering 

through the screen from 

the CT, corn sample as 

soon as the clod is 

placed on the screen.



To the left, the swirling 

of the jars containing 

soil clods from NT, SW-

F; CT-corn; and a 

grazed grassland (from 

left to right) is depicted.

To the right is the 

amount of soil which 

filters through the 

screen after gently 

swirling the jar about 

four times.



Soil pH and Soil Nitrates



Root of the Problem is the Root of the Solution

+ 6H2O
Light

6CO2

C6H12O6 +  6O2



Who’s Who in 

the Zoo vs 

What Do They 

DO?



Soil Your Undies



It really boils down to this: that all life is interrelated. 

We are all caught in an inescapable network of 

mutuality, tied into a single garment of destiny. 

Whatever affects one destiny, affects all indirectly.  
Martin Luther King Jr., Christmas Eve Sermon, 1967

Questions, Comments, 
Criticisms, Concerns



February 22, 2025 - Alberta, 

Canada
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