
Creating More Absorbent 
Landscapes Through Soil 
Management Best Practices

Dean Young
Toronto and Region Conservation Authority

Sustainable Technologies Evaluation Program

2016 Latornell Conservation Symposium
Nottawasaga Inn, Alliston

November 15, 2016



Sustainable Technologies Evaluation Program

• Multi-agency program led by TRCA

• Main program objectives: 

 Evaluate clean water and energy technologies; 
 Assess barriers to/opportunities for widespread 

implementation;
 Develop knowledge transfer tools, guidelines 

and policy alternatives;
 Education, advocacy, and technology transfer.

• Program web site:
www.sustainabletechnologies.ca



Impacts of urbanization on the water cycle

 High 
infiltration 
and ET;

 Low runoff

vs.

 Low 
infiltration 
and ET;

 High runoff 
(2x to 6x)



Conventional soil management practices on 
Ontario construction sites

• Topsoil stripped, stockpiled 
in mounds and stored 6 
months or more;

• Stockpiled topsoil is 
reapplied on pervious areas 
(≤ 30% of what was 
stripped) at depths of 10 to 
15 cm over compacted 
subsoil;

• Can produce landscaped 
areas that function more 
like impervious surfaces.



Stormwater Management
Potential environmental impacts are mitigated through a “treatment train”
of best management practices (BMPs) that can include:

Lot Level Controls Conveyance Controls End-of-Pipe Controls

Source: Clarifica Source: TRCA

• Hydrodynamic separators
• Superpipes
• Enhanced swales
• Dry swales (Bio-swales)
• Perforated pipe storm 

sewer systems

• Wet ponds
• Dry ponds
• Constructed wetlands
• Embayments
• Chambers/Tanks

• Cisterns
• Soakaways/infilt. trenches
• Permeable pavements
• Bioretention/Rain gardens
• Soil amendments
• Green roofs

Source: ICPI

Vegetated SWM BMPs



• Trees are a major 
component of the 
hydrologic cycle

• Trees reduce runoff 
through processes 
of:
 Interception/ 

Evaporation
Transpiration
 Infiltration

Urban tree canopy and SWM



For trees to provide these benefits 
they require…

• Soil of sufficient quality and 
volume to allow them to 
reach maturity;

• Organic matter and soil 
structure are key to a fully 
functional (healthy) soil;

• Similar benefits and 
requirements apply to lawns 
and planting beds.



This planting site contains…

• Compacted fill;
• Crushed limestone;
• Concrete washouts;
• Gravel;
• Anaerobic topsoil;
• 1 to 2% organic matter;
• Bulk density that is 

approaching concrete.



Soil Management Best Practices Guide

Key Benefits of Preserving and 
Restoring Healthy Soils

• Restores soil porosity and water 
holding capacity;

• Increases infiltration and decreases 
runoff;

• Improves filtration and trapping of 
contaminants;

• Allows for the re-establishment of 
vigorous vegetative cover and deep 
root growth;

• Creates more marketable buildings 
and healthier, drought tolerant and 
aesthetically pleasing landscapes Available at sustainabletechnologies.ca



Benefits of preserving and restoring 
healthy soils during construction

• Property owners/managers:  
easier/cheaper to maintain, 
drought-tolerant landscaping.

• Regulators: landscapes that 
absorb more rain & snowmelt = 
less stress on receiving waters & 
less risk of flooding, erosion & 
damage to infrastructure; healthier 
urban trees = SWM & urban heat 
island benefits.

• Land developers: reduced GHG 
emissons & costs to 
transport/manage excess topsoil 
off-site; LEED®/green building 
cert. sys. credits.



Soil management best practices for 
preserving and restoring healthy soils 

• Leaving native trees, 
vegetation and soil 
undisturbed;

• Stripping, stockpiling and 
preserving existing topsoil 
on-site for reapplication;

• Restoring or amending 
site/base topsoil in areas 
to be landscaped to meet 
minimum soil quality and 
depth standards.



Soil management best practices

1. Leave native veg. and soil undisturbed and 
protect during construction.

2. Strip, stockpile and preserve site topsoil for re-
use during construction, 

3. Place stockpiled site or other base topsoil and 
amend with compost before planting to meet 
the standard.

4. Import and install planting soil mixture that 
meets the standard.



Topsoil stripping and storage
• Stockpile topsoil from 1st pass of 

stripping equipment separately from 
material obtained from subsequent 
passes;

• Store undisturbed on-site or locally, 
or process/blend locally for re-use;

• Keep the height of topsoil stockpile 
mounds 4 m or less and mix (turn) 
mounds prior to spreading or 
blending;

• Sample and lab test topsoil 
stockpile/base topsoil material prior 
to spreading to determine if 
amendment is needed and calculate 
the compost amendment rate.



Soil amendments
• Reverse effects of compaction in 

top 45 cm of sub-soil through 
scarification (i.e., ripping with sub-
soiler or single-shank ripper);

• Restore a minimum of 75 cm of 
uncompacted soil that includes 
30 cm of planting soil to all 
landscaped areas;

• Incorporate compost  through 
tilling to produce topsoil with 5 to 
10% organic matter by dry wt. or 
greater;

• Apply to all landscaped areas, 
especially those receiving 
stormwater runoff.



Limitations to soil restoration practices
• Should not be implemented on slopes greater than 3:1;
• On slopes between 4:1 and 3:1, slope stabilization practices 

such as turf reinforcement grids or erosion control matting 
recommended;

• Should not be undertaken within tree/vegetation protection 
zones, within 3 metres of building foundations, nor on wet or 
frozen soil;

• Consider presence of shallow underground utilities (e.g., 
natural gas, hydro, cable lines) when specifying the areas 
for sub-soil scarification and compost incorporation/tilling;

• Undertaken only once mass grading and utility installation 
activities are done, and prior to final grading of sub-soil in 
areas to be landscaped.



Verifying soil quality and depth

Step 1:  Compare site conditions with 
approved Soil Management Plan (e.g. 
native vegetation and soil preservation 
areas remain undisturbed)

Step 2:  Inspect delivery tickets for compost, 
imported topsoil, mulch

Step 3:  Verify depth of topsoil and l 
uncompacted soil by digging test holes

Step 4:  Check soil compaction through 
Cone Penetration Tests with static or 
dynamic cone penetrometer

Step 5:  Check mulch depth

Step 6:  Record results on Inspection Form



Developing Standard Specifications for 
Compost Amended Topsoil in Ontario 

• Accelerate widespread implementation of compost amended 
topsoil on landscape construction projects in Ontario for 
stormwater management, water conservation & urban tree canopy 
health benefits;

• Produce template specification documents and detail 
drawings for implementing compost amended topsoil that can 
easily be incorporated into construction contract tender documents;

• Disseminate the project outcomes to regulators, engineering 
and landscape designers, construction industry and composting 
industry stakeholders via STEP website;

• Update the TRCA’s 2012 soil management best practices 
guidance document, “Preserving and Restoring Healthy Soil: 
Best Practices for Urban Construction” to incorporate the 
specifications and template documents into it.



Project supporters

• City of Ottawa
• Gro-Bark
• Miller Compost
• Filtrexx Canada



Standard specifications and details

• Materials specifications for the base 
topsoil, compost, and finished or 
imported planting soil product);

• Installation instructions for sub-soil 
scarification depth, default and custom 
calculated base topsoil to compost 
amendment ratios/depths, placement, 
incorporation & consolidation, field 
inspection;

• Maintenance instructions over  typ. 
2 year establishment/warranty period 
for plantings);

• Typical detail drawings for lawn, 
garden bed and tree pit contexts.



Materials specifications for Compost 
Amended Topsoil (CAT) - DRAFT

Parameter Compost Base Topsoil Compost Amended Topsoil as 
Planting Soil

Source

Compost Quality Alliance (CQA) 
certified supplier; Meets OMOECC 

mandatory standards for Category AA 
or A and CQA standards for use as 

landscaping planting soil amendment

Stockpiled site topsoil or 
imported material that meets 
project-specific soil texture 
requirement as specified by 

the design professional 

Produced on-site through 
volumetric mixing, in-situ 

through base topsoil spreading 
and compost incorporation, or 
imported planting soil product

Depth
3:1 by volume (default) or custom rate calculated based on knowledge of 
the bulk density and organic matter content of base topsoil and compost 

and specified organic matter content of the finished planting soil

Restore pre-construction depth 
or 30 +/- 3 cm

Organic 
Matter >30% 2 to 4.9% 5 to 10% or higher, as specified 

by the design professional

Screen Size <12.7 mm (1/2“) <50 mm (2”) N/A

pH 5.5 to 8.5 6.0 to 7.8 6.0 to 7.8

Soluble Salts 
(EC) <5.0 mS/cm <1.5 mS/cm ≤2.0 mS/cm

SAR <5 meq/L <15 meq/L <15 meq/L

C:N Ratio 12 to 22 Not specified As specified by the design 
professional



Installation instructions - preparation

1. Scarify sub-soil in area to be 
landscaped to 45 cm and 
finish grading with LGP 
equipment (<4 PSI);

2. Excavate garden beds and 
tree pits to specified depth 
and area;

1. Diameters of tree pits and shrub 
holes twice the diameter of the 
root ball;  

2. Roughen sides and bottom of 
the excavation to eliminate 
smearing;

3. Place caliper trees or shrubs on 
mound of compacted sub-soil 
suited to site conditions.  



Installation instructions – placement
1. Use LGP equipment (<4 PSI) 

for placement of Base Topsoil 
or Planting Soil and blower 
truck or manure spreader for 
Compost;

2. Method No. 1 – Import
1. Place imported Planting Soil 

product in maximum 15 cm lifts.
2. Consolidate after each lift to 75 to 

85% maximum dry density by hand 
tamping or rolling with a lawn roller 
to achieve a final installed depth of 
30 + 3 cm (expect 10% settling).

3. Thoroughly wet and allow one 
week to settle before depth and 
compaction testing and planting.



Installation instructions – placement
1. Method No. 2 – Layer and 

Incorporate (3:1 default ratio)
1. Spread 1st layer of Base Topsoil to 

15 cm or custom calculated depth;
2. Consolidate to 75 to 85% 

maximum dry density by hand 
tamping or rolling with a lawn roller 
to achieve a final installed depth of 
12 cm or custom calculated depth;

3. Spread 1st layer of Compost  to 4 
cm or custom calculated depth;

4. Incorporate compost to 15 cm 
depth through tilling (e.g., rototiller)

5. Repeat steps 1 to 4 to achieve 
final installed depth of 30 + 3 cm;

6. Thoroughly wet and allow one 
week to settle before depth and 
compaction testing and planting.



US research on benefits of compost

• Collection of 25 years of research on the 
performance and application of compost for 
environmental benefits.

• Second edition (2014) written by Dr. Britt 
Faucette.

• Available from US Composting Council’s 
Research and Education Foundation 
(http://compostfoundation.org)

“Every one percent of organic matter in a one 
square metre area of 30 centimetre deep 
topsoil can hold up to 16 litres of plant 
available water.”



STEP Evaluation: Runoff Reduction 
Benefits of Increased Topsoil Depth (ITD)

Box Grove community, Markham, ON



• Soil test boxes were 2.1 m2 in 
surface area;
– Standard topsoil depth (STD), 

10 cm
– Increased topsoil depth (ITD), 

30 cm
– Increased topsoil depth with 

compost blanket (ITDCB), 25 
cm topsoil, 5 cm compost

• Exposed to natural rainfall
• Monitored runoff and infiltration 

volume, evapotranspiration loss 
and change in topsoil moisture. 

STEP Evaluation: Runoff Reduction 
Benefits of Increased Topsoil Depth (ITD)



• ITD catchment consistently 
produced less runoff than CTL;

• Benefits observed primarily during 
large storm events (≥ 15 mm);

• Runoff reduction of ITD approx. 5% 
over the monitoring period;

• During intense storms, ITD provided 
substantial reduction in runoff depth 
and peak flows (20 to 60%);

• Soil moisture at 10 cm depth was 
consistently higher for ITDCB boxes;

• Compost blanket amendment would 
create more drought-tolerant lawns.

Available at sustainabletechnologies.ca

STEP Evaluation: Runoff Reduction 
Benefits of Increased Topsoil Depth (ITD)



Evaluating the Stormwater Benefits of 
Compost Amended Topsoil  

• STEP 2014-16 project to quantify 
runoff reduction benefits of 
draining roofs to lawns & effects of 
topsoil depth and compost 
amendments (incorporation vs. 
blanket applications);

• Constructed 4 test plots (4 x 5 m 
ea.) that receive roof runoff from 
33 m2 roof areas (133 m2 roof) + 
4,000 L cistern;

• Monitoring inflow, outflow (interflow 
& runoff), interflow quality 
(nutrients), and soil moisture, for 
natural and simulated rain events



Next STEPs…
• Continue evaluation of  effects 

of CAT on runoff & interflow 
volume, interflow quality and 
soil moisture of  lawns (2017);

• Prepare model standard 
specifications, section details 
and template for CAT (2016);

• Publish model construction 
contract/tender specification 
template and compost 
amendment calculator tool on 
STEP website (2016);

• Update of 2012 best practice 
guide (2017).



Healthy soil is the foundation of all 
green infrastructure

Tianjin Eco-city, Singapore



Thank You

Dean Young
Phone: 289-268-3904
Email: dyoung@trca.on.ca
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www.sustainabletechnologies.ca
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www.trca.on.ca


