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Why use plants as a means to 
managing stormwater?

Plants slow runoff, allowing particulates 
to settle out and increasing infiltration.

Roots provide infiltration channels.

Roots help hold soil together, reducing 
erosion.

Together with soil microbes, plants can 
remove pollutants, such as heavy 
metals.

Roots absorb water and nutrients.

Roots exude chemicals that feed the 
soil microbes.

Leaves intercept rainfall, reducing 
energy and impaction forces.

Plants add organic matter to the soil.

Plants add aesthetic value.

Plants increase biodiversity.

Plants support pollinators and wildlife.

The most effective landscape stormwater solutions 
depend on VEGETATION and INFILTRATION.



SOIL QUALIITY 
and SOIL HEALTH

describe the capacity 
of a soil to perform 

its ECOLOGICAL
functions.
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PHYSICAL PROPERTIES



PHYSICAL PROPERTIES – MINERAL PARTICLES



What happens to the air and water holding capacity 
of a soil when you add sand to clay?

PHYSICAL PROPERTIES – SOIL TEXTURE



PHYSICAL PROPERTIES – SOIL TEXTURE Clay soils: 
• Heavy soils
• High water retention
• Low air space
• Drain slowly
• Easily compacted
• Bake & crack

Sandy soils:
• Light soils
• Low water retention
• High air space
• Drain quickly
• Low in nutrients

Silt soils:
• Fertile
• Fairly well drained
• Easily compacted

Loams:
• Intermediate 
• Fertile
• Well drained
• Easily worked



PHYSICAL PROPERTIES – SOIL TEXTURE

What are the texture classes of the 
following soils?

• 0% clay        10% silt         90% sand

• 15% clay      10% silt         75% sand

• 20% clay      40% silt         40% sand

Which is most suitable for a stormwater 
installation such as a rain garden or 

vegetative swale?  Why?
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PHYSICAL PROPERTIES – SOIL TEXTURE Clay soils: 
• Heavy soils
• High water retention
• Low air space
• Drain slowly (0.04 – 0.2 in/hr)
• Easily compacted
• Bake & crack

Sandy soils:
• Light soils
• Low water retention
• High air space
• Drain quickly (>0.8 in/hr)
• Low in nutrients

Silt soils:
• Fertile
• Fairly well drained 

(0.2 – 0.4 in/hr)
• Easily compacted

Loams:
• Intermediate 
• Fertile
• Well drained (0.2 – 0.4 in/hr)
• Easily worked



PHYSICAL PROPERTIES – DETERMINING SOIL TEXTURE CLASS
Soil test report Ribbon test Jar test



PHYSICAL PROPERTIES – SOIL STRUCTURE

Aggregates are glued together 
by glomalin, a product of living 

organic matter



PHYSICAL PROPERTIES – SOIL STRUCTURE

Avoid working wet soil 
or driving on wet soil.

Improve soil structure by
- Growing plants with robust root systems
- Minimizing rainfall on bare soil
- Minimizing foot traffic and vehicles



CHEMICAL PROPERTIES

• Nutrients
• pH
• Cation exchange 

capacity (CEC)



CHEMICAL PROPERTIES – NUTRIENTS

Avoid adding 
nutrients that 

are not 
needed.



CHEMICAL PROPERTIES - pH

pH measures acidity or 
alkalinity by measuring the 
concentration of hydrogen 

ions in the solution.



CHEMICAL PROPERTIES – CATION EXCHANGE CAPACITY (CEC)

Cation exchange capacity is a 
measure of a soil’s ability to 

hold on to positively charged 
nutrients and to supply those 
nutrients to the soil solution.
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BIOLOGICAL PROPERTIES
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BIOLOGICAL PROPERTIES – ORGANIC MATTER
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BIOLOGICAL PROPERTIES – ORGANIC MATTER

Functions of Active Organic Matter

• Feeds the biomass (carbon source)

• Releases nitrogen and other plant 
nutrients

• Promotes and stabilizes soil 
aggregation

• Creates pores and channels

• Sustains diversity and suppresses 
pathogens/pests



BIOLOGICAL PROPERTIES – ORGANIC MATTER

Functions of Passive Organic Matter

• Water holding capacity

• Cation exchange capacity

• Long term nutrient storage

• Contributes to soil structure



SOIL QUALITY ASSESSMENT

Make observations: See, Smell, Feel
• Water movement
• Crusting, erosion
• Plant appearance
• Root growth
• Soil organisms
• Organic material
• Color, moisture, smell

Soil core:
• Soil texture
• Structure
• Compaction
• Rocks and debris

Simple tests:
• pH and nutrient levels
• Aggregate stability
• Percolation
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