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1 Overview
Healthy soils are thriving ecosystems that support a wide variety of plants and animals both
above and below ground. These plants sequester atmospheric carbon, and in turn, other
organisms return this carbon to the soil as organic matter when plant matter decomposes; these
natural processes reduce greenhouse gases and reduce the impacts of climate change. Healthy
soils also help mitigate the impacts of weather extremes to our communities by attenuating,
infiltrating and storing stormwater, which reduces runoff and improves water quality. Soil health
is therefore strongly linked with ecosystem health, climate change and water quality. Wise
management of soils ensures these essential services are maintained and enhanced.
This document provides guidelines and recommendations to protect, preserve, and restore
healthy soils in areas impacted by development or site alteration within or directly adjacent to
natural and restored features. It sets minimum standards for soil health and quantity to ensure
suitable growing conditions for vegetation. By providing healthy soils within restoration areas
there is greater success and less need for maintenance or
replacement of plant material.
Terms in bold and italics
are defined in the
Soil management decisions must be informed by an understanding
glossary in section 3.
of soil health on development and restoration sites in order to
achieve a target ecological goal. These guidelines are intended to
be applied to projects involving soil management in a natural heritage system (NHS), (e.g.
existing natural heritage features, ecological buffers and restoration areas) where an
upland treed ecosystem is the ultimate ecological community target. In instances where nontreed ecosystems or wetlands are targets (e.g. marsh) or where work is proposed on slopes
steeper than 3-to-1, further consultation with Credit Valley Conservation (CVC) is advised.
This guideline does not act as a blueprint for all projects. Proper consultation with all involved
agencies is still recommended. It is intended that the recommendations contained in this
guideline will be reflected in environmental impact studies/environmental assessments, detailed
construction drawings and project specifications. Incorporating these recommendations within a
project proposal will result in fewer revisions and a more timely review.
This guideline is not intended to address or replace soil management recommendations on
contaminated sites or sites requiring further study/action under the Ontario Environmental
Protection Act.

2 Soil Management Recommendations
Consultation with CVC and the local municipality is important at the initial phases of a project in
order to identify the affected portions of the natural heritage system. Appropriate actions can
then be taken to preserve, protect and restore sensitive features and adjacent lands throughout
subsequent phases. The flow chart shown in Figure 1 can then be used to determine which soil
management recommendations may apply to a project based on the existing and proposed
conditions on a project site. Multiple soil management recommendations may apply to any
particular project.
Figure 1: Decision matrix for determining soil management recommendations
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Recommendations are based on an on-site soil survey which allows a proponent to determine
whether existing soils within the NHS are disturbed or undisturbed and whether amendments
are necessary. An on-site soil survey should involve the following:
 Test pits in each target area of the NHS to determine the presence of soil, depth of soil
horizons, and texture of soil horizons.
 Visual inspection for signs of compaction and/or contamination (current or presumed)
 Visual inspection to determine vegetation growth and health (from a qualified person
such as a biologist or ecologist).
 Searches of historic land use changes on the site to determine the potential for
contamination and disturbance.
Where the on-site soil survey indicates or confirms the possibility of disturbance within the NHS,
soil testing – on-site and/or laboratory analysis – may be required to confirm existing soil
parameters: compaction, organic matter content, pH, and depth. Acceptable ranges/values
for each parameter are listed in Table 2 of Appendix A. Soils outside of the range/value for a
parameter may be classified as disturbed. Table 2 was developed through a review of best
practices in the field of soil health.
If laboratory testing is required, soil samples must be sent to an accredited soil testing
laboratory (see Appendix A). Existing soil should be tested via multiple samples taken at evenly
distributed locations throughout the target area (i.e. NHS). A minimum of five measurements per
hectare is recommended. If the area is smaller than 1 ha, a minimum of five samples should be
taken.

2.1 Protect and Preserve Existing Soil
Condition of Soil
Existing topsoil and subsoil
undisturbed

Management Option
Protect and preserve existing
soil

Applicable to:
 Existing natural heritage
features
 Existing buffers to natural
heritage features
 Proposed restoration
areas

General Recommendations:
1. After verifying the soils are undisturbed, a soil protection area should be delineated with
isolation fencing. This can be coordinated with other required fencing as set out by the local
municipality or CVC such as tree hoarding, erosion and sediment control or other barrier
fencing to provide design efficiencies. Fencing, as depicted in Figure 2, must encompass
the area at the greatest limit of:
a) the ecological buffer to any recognized natural heritage feature/system or natural
hazard as delineated and prescribed by a municipality, Conservation Authority or
other agency (e.g. woodland dripline, wildlife habitat, top of bank, top of slope,
etc.); or
b) the tree protection zone which may be outlined by municipal tree protection
standards (where they exist).
Page 6 of 21

Version number: 1.0 | Last Updated: June 29, 2017

CVC Healthy Soils Guideline

Figure 2: Limit of Site Isolation Fencing

2. Within the soil protection area, traffic, parking, stockpiling, staging and material storage are
not permitted.
3. Ensure fencing is coordinated among site plan, grading plans, erosion/sediment control
plans and restoration plans.
4. Fencing should be informed by/comply with Erosion and Sediment Control and/or tree
protection guidelines as set out by local municipality and/or CVC.
5. Areas within the soil protection area that are bare at the time of project initiation should be
seeded with an appropriate seed mix for the site conditions to discourage non-native plant
establishment, promote ecological function and prevent soil loss. See CVC’s Seed Mix
Guidelines: http://www.creditvalleyca.ca/wp-content/uploads/2013/05/planning-seedmixflyer-may-20131.pdf.
6. If work has been prescribed within the soil protection area that would impact existing
vegetation (e.g. invasive species removal), a mitigation plan is recommended and further
consultation with CVC and the local municipality is advised. Examples of mitigation
considerations include: appropriate timing of work to minimize compaction, using no or low
pressure machinery, using soil mats or mulch to reduce compaction, etc.
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2.2 Amend Existing Soil
Condition of Soil
Existing topsoil and/or subsoil
disturbed

Management Option
Amend existing soil

Applicable to:
 Existing buffers to natural
heritage features
 Proposed restoration
areas

Process Recommendations:
1. The results of the on-site soil survey and/or laboratory testing should be evaluated against
acceptable ranges for soil health parameters indicated in Table 2 of Appendix A. This will
determine if amendments are necessary prior to landscaping and restoration work.
2. Disturbed sites should also be evaluated against a natural feature reference site to
determine if the existing depth of topsoil is sufficient to promote the long-term growth and
establishment of the target ecological community. The selection of a natural feature
reference site should be done in consultation with CVC and the local municipality.
3. For topsoil depth deficiencies: Where deficiencies are identified, a plan must be
developed in concert with CVC and the local municipality to achieve the target. The
recommended depth will vary depending on the natural feature reference site and target
ecological community.
4. For compaction and organic matter deficiencies, incorporate compost amendments in
one of the following ways (see figure 3):
a) Where existing topsoil is compacted or deficient in organic matter:
 Amend at a default rate: Till the topsoil to just greater than the depth of the
compacted area, or the entire topsoil horizon, or 15 cm, whichever is
greatest. Spread 8 cm of organic matter compost on the surface of the tilled
soil and till the compost into the loosened soil to the same depth if possible,
or a minimum of 15 cm. This option may be pursued if a proponent decides to
forgo detailed soil analysis/testing.
 Alternatively, amend via a custom calculated rate based on the results of soil
testing to determine the depth and quantity of organic matter compost
amendments needed to make a final topsoil that meets the thresholds for
organic matter content and compaction in Table 2 of Appendix A.
b) Where topsoil is present (and not being stripped) but deficient in organic
matter and subsoil is compacted (e.g. former agricultural fields):
 Loosen subsoil by deep tilling/subsoiling/ripping to a depth greater than the
compacted subsoil depth indicated by soil sampling, or to a depth of 45 cm,
whichever is greatest. Spread 8 cm of organic matter compost on the surface
of the tilled soil and till the compost into the loosened soil.
 Alternatively, amend via a custom calculated rate based on the results of soil
testing to determine the depth and quantity of organic matter compost
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needed to make a final topsoil that meets the thresholds for organic matter
content and compaction in Table 2 of Appendix A.
Figure 3: Amending Existing Soil options a and b
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5. For pH amendments: If pH amendments are specified in the soils analysis results, the
project ecologist should review the existing soil pH against the intended restoration target
and the suitability of the proposed plantings to determine if pH amendments are required for
the target to be achieved. Results should be discussed with the local municipality and CVC.
6. Where topsoil is absent or has been stripped, see section 2.3 Import Healthy Topsoil.
General Recommendations:
7. Compost used for organic matter amendments must meet Ontario Compost Quality
Standards (MOE, 2012). Use compost that meets category AA for amending site subsoil, or
category AA or A for amending site topsoil. Compost should be obtained from a supplier
certified by the Compost Council of Canada’s Compost Quality Assurance (CQA) program
and meet the CQA program requirements for use as a soil amendment (A&L Canada
Laboratories, 2004). Consult local municipal by-laws as appropriate.
8. Organic matter used for amendments must not contain or be derived from sphagnum peat
or contain uncomposted manure.
9. Soil can be loosened by deep tilling/subsoiling/ripping. This is only effective if done under
dry conditions; it must not be done when soil is wet or frozen. Loosening should be timed to
ensure subsequent traffic does not re-compact the soil.
10. Improving soil health and planting conditions includes amending the entire planting area, not
only the immediate area around the plant material/roots.
11. In some situations tilling/subsoiling/ripping activities to amend the soil are not
recommended, such as within tree protection zones or certain natural heritage features and
ecological buffers. If plans are required for a project, they must clearly indicate areas where
soil loosening activities will and will not occur. Please consult with CVC and the local
municipality.
12. Areas that have bare soil after loosening and amendment should be seeded with an
appropriate cover crop and/or seed mix for the site and intended restoration target in order
to discourage non-native plant establishment, promote ecological function and prevent soil
loss. See CVC’s Seed Mix Guidelines: http://www.creditvalleyca.ca/wpcontent/uploads/2013/05/planning-seedmix-flyer-may-20131.pdf.
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2.3 Import Healthy Topsoil
Condition of Soil
Topsoil absent/stripped;
subsoil present only

Management Option
Import healthy topsoil

Applicable to:
 Existing buffers to natural
heritage features
 Proposed restoration
areas

Process Recommendations (see figure 4):
1. Prior to importing new topsoil, till and/or scarify the existing subsoil to address any
compaction to a depth of 45cm.
2. Import new topsoil that meets the specifications in Table 2 of Appendix A. Imported topsoil
must also meet any requirements/standards set out by the local municipality, where they
exist.
3. Spread topsoil over the entire area to a settled depth of 30 – 45 cm for a final uncompacted
soil depth of 75 – 90 cm.
4. It is recommended that topsoil be placed in lifts of 15 cm.
Figure 4: Importing Healthy Topsoil
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General Recommendations:
5. Use only low ground pressure machinery (e.g. rated to <4 PSI) to re-apply the topsoil or
compost amendments in order to avoid additional compaction.
6. Reduce machinery traffic required to re-spread topsoil or compost amendments by defining
access areas/pathways.
7. Loosening the soil can be effected by deep tilling/subsoiling/ripping. This is only effective if
done under dry conditions; it must not be done when soil is wet or frozen. Loosening should
be timed to ensure subsequent traffic does not re-compact the soil.
8. Ensure that topsoil has been wetted after machinery has ceased operation on the site.
Topsoil must be allowed to settle for at least one week prior to verification tests.
9. Depth and compaction must be verified in the field at the completion of the works, prior to
planting. Post-installation depths are best measured using soil pits. Post-installation soil
compaction is best measured on-site using cone-penetrometer tests. A minimum of five
sample locations per area should be tested to verify both depth and compaction.
10. In some situations, tilling/subsoiling/ripping activities to amend the soil are not
recommended, such as within the dripline of a tree, tree protection zones associated with
existing trees or certain natural heritage features and ecological buffers. If plans are
required for a project, they must clearly indicate areas where soil loosening activities will and
will not occur. Please consult with CVC and the local municipality.

2.4 Preserve Soil Health, Install Healthy Soil
Condition of Soil
Topsoil is or will be stockpiled

Management Option
Preserve soil health

Applicable to:
 Topsoil stockpiles
 Areas where stockpiled
soil will be re-spread

Table 1 lists the best management practices that apply to soils that have been/will be stockpiled
and ultimately will be used for restoration within the NHS. Soil that is being stockpiled for other
applications is outside the scope of this document.
Table 1: Management recommendations for stockpiled topsoil
Parameter
Selection of soil
salvage sites /
Preventing Invasive
species spread
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Page 13 of 21

Less than 1.3 m for topsoil.
Design to maximize surface area to volume ratio of the stockpile to
minimize impacts to soil microorganisms.
Stockpiles material should be dry
Soil horizons should be stripped in shallow layers.
Separate stockpiles should be created for:
o Topsoil vs. subsoil.
o Uppermost layer of topsoil (typically the most productive).
o Soils with different textures (i.e.: sandy soils vs. clay soils)
(see figure 5a).
Stockpile areas are to have appropriate erosion and sediment
controls (as dictated by local municipal standards and CVC
requirements).
Soils that are stockpiled and not actively used for a period greater
than 30 days should be stabilized with an appropriate treatment for
the time of year, intended use and site activities. Options include
stabilizing with an appropriate cover crop (Refer to CVC Seed Mixes
http://www.creditvalleyca.ca/wp-content/uploads/2013/05/planningseedmix-flyer-may-20131.pdf), or through the use of a mulch
blanket or pervious geotextile.
Minimize duration of stockpiling to reduce potential for anoxic
conditions. Topsoil should be stockpiled for no longer than one year.
If longer, further discussion with CVC is required to address the
ecological function of soil.
Conduct a test of existing soil conditions to determine the depth and
composition of topsoil and subsoil prior to stripping and stockpiling.
This will affect how the stockpiling occurs.
Evaluate the quality and quantity of stockpiled soil prior to respreading to ensure it meets the values in Table 2 of Appendix A.
Depth and compaction must be re-tested in the field at the
completion of works, prior to planting. Post-installation depths are
best measured using soil pits. Post-installation soil compaction is
best measured on-site using cone-penetrometer tests. A minimum
of five sample locations per area should be tested to verify both
depth and compaction.
Prior to re-spreading stockpiled soil, mix individual stockpiles to
inoculate interior layers with soil from the outermost levels. Do not
mix soil from different stockpiles (see figure 5b).
When re-spreading soil from multiple stockpiles, always use the
same sequence of horizons to avoid burying surface layers with
underlying material (see figure 5b).
If stockpiled topsoil meets the specifications in Table 2 of
Appendix A for organic matter: follow the recommendations in
section 2.3 for installation.
If stockpiled topsoil does not meet the specifications in Table 2
of Appendix A for organic matter content: Loosen existing
subsoil to a depth of 45 cm. Amend stockpiled topsoil with organic
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matter compost at a ratio of 3:1 and apply to the subsoil in lifts.
Each lift can be composed of 4 cm compost and 12 cm of topsoil
(see figure 5c). Incorporate the compost and topsoil through tilling to
a depth of approximately 15 cm prior to adding an additional lift.
Continue this process to produce a settled, amended topsoil depth
of 30 – 45 cm and a total depth of uncompacted soil of 75 – 90 cm.
Figure 5a: Create separate stockpiles (max. 1.3 m high) for soils of different layers or textures.

Figure 5b: Rebuild the soil profile (if topsoil is healthy).
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Figure 5c: Rebuild the soil profile when stockpiled soils are deficient in organic matter.
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3 Glossary
A horizon: Typically the upper-most layer of mineral soil closest to the surface.
Disturbed soils: Soils that do not meet the definitions of undisturbed or stripped.
Ecological Buffer: A vegetated area surrounding a natural feature in which only those land
uses permitted within the feature or area itself are permitted. A buffer protects the feature and
its functions from potential impacts and where possible, restores or enhances the feature
including its ecological and hydrological functions (adapted from CVC, 2010).
Natural Heritage Feature: A feature or area containing woodlands, wetlands, valleylands,
wildlife habitat which are important for environmental and social values (adapted from CVC,
2010).
Natural Feature Reference Site: A site within the same local geographic area and supporting
the intended target ecological or vegetation community. In the case of ecological buffers, the
reference site is typically the adjacent natural heritage feature which is associated with the
buffer, unless the conservation authority and municipality direct otherwise. A natural feature
reference site would provide information on a reference soil, which is a healthy native soil that
supports the intended target ecological or vegetation community.
Natural Heritage System (NHS): A system made up of natural heritage features and areas,
and linkages intended to provide connectivity (at the regional or site level) and support natural
processes which are necessary to maintain biological and geological diversity, natural functions,
viable populations of indigenous species and ecosystems. These systems can include natural
heritage features and areas, federal and provincial parks and conservation reserves, other
natural heritage features, lands that have been restored or have the potential to be restored to a
natural state, areas that support hydrologic functions and working landscapes that enable
ecological functions to continue. (Provincial Policy Statement, 2014)
On-site soil survey: An investigation of existing soil conditions on a site to confirm soil
presence, texture, depth, compaction, signs of contamination and any other parameter of
concern.
Restoration Area: An area of land that will receive activities that initiate or accelerate the
recovery of an ecosystem with respect to its health, integrity and sustainability (adapted from
the Society for Ecological Restoration).
Soil protection area: An area in which the existing soil will be protected in-situ. Development
and site alteration in this area is typically restricted in order to preserve soil health and physical
properties.
Stockpiled soil: Soil that has been stripped/excavated from the original grade and stored
(typically on-site) for later re-use.
Stripped soils: Soil where the A horizon (or more) has been stripped and relocated.
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Subsoil: Soils lacking in organic matter and consequently not desired for growing medium,
typically referred to as “B” horizon
Topsoil: Naturally produced and harvested soil from the A horizon or upper layers of a soil (O
horizon).
Undisturbed soils: Soils where:
 the original A horizon is intact and has not been previously stripped, excessively
compacted or otherwise contaminated;
 the A horizon is at least 15 cm deep and subsoil horizons with acceptable compaction, if
the area has been previously farmed; and,
 existing vegetation growth is supported and in good health as determined by an
ecological professional1. Soils in existing forested areas are presumed to be
undisturbed. If existing soil is functional but does not meet the acceptable range for
depth or organic matter in Table 2 of Appendix A, consideration can be made for leaving
it in place.

1

Some ecological communities may not support vegetation but do have functional soils which is why assessment
from a professional is recommended i.e.: vernal pools.
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Appendix A
The acceptable parameters for soil health are described in Table 2 for each type of soil
condition referred to in this document. Information has been adopted and adapted from multiple
sources representing local and international best practices for soil health. The table does not
represent a full suite of physical, chemical and biological parameters that affect soil health.
Specific circumstances may exist that warrant additional parameters than those in Table 2 to be
assessed (e.g. contaminated sites) which is outside of the scope of this document.
If laboratory testing is required, testing is to be performed by an accredited commercial soil
laboratory using accredited test methods. See
http://www.omafra.gov.on.ca/english/crops/resource/soillabs.htm for a list of current accredited
soil testing laboratories in Ontario.
Table 2: Acceptable Soil Health Parameters
Parameter

Undisturbed Disturbed Soils
Soils

Stripped
Soils

Stockpiled
Soils

Topsoil Depth

Retain
existing
topsoil
depth.

Maintain/restore a
topsoil depth
comparable to a natural
feature reference site.

Re-spread
30 – 45 cm
topsoil on
top of 45cm
scarified
subsoil

Re-spread
30 – 45 cm
topsoil on
top of 45cm
scarified
subsoil

Organic matter content As existing

10 – 13% by dry weight

10 – 13%
by dry
weight

10 – 13% by
dry weight

Soil pH

As existing

6.0 – 7.5

6.0 – 7.5

6.0 – 7.5

Soil Texture

As existing

No range exists. Soil treatments to be tailored to
existing or expected site conditions for the local area
and target ecological community. To be designed by
the ecological professional.

Soil
Compaction

Bulk Density or Penetration-Resistance tests are acceptable.
Bulk Density can be calculated based on a soil core taken in the
field and will vary based on soil texture which may not be consistent
over a site. This test is most accurate when samples are handled
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Parameter

Undisturbed Disturbed Soils
Soils

Stripped
Soils

Stockpiled
Soils

with care to avoid agitation during transport.
Soil Texture
Ideal Bulk Densities
for plant growth2
(g/cm3)
Sands, loamy sands
Sandy loams, loams
Sandy clay loams, clay loams
Silts, silt loams
Silt loams, silty clay loams
Sandy clays, silty clays, clay
loams
Clays (>45% clay)

<1.60
<1.40
<1.40
<1.40
<1.40
<1.10
<1.10

Alternatively, compaction can be measured in-situ as a function of
penetration-resistance.3 Penetration-resistance is the preferred
method of testing for compaction in soils that have been modified by
loosening activities, and for verifying post-installation compaction for
soils that have been stripped/stockpiled and re-spread.
Soil Texture
Surface
Surface
Surface
Resistance Resistance Resistance
PSI
kg/cm2
KPa
Sandy – loamy sand, <=260
<=18.3
<=1793
sandy laom, sandy
clay cloam and sandy
clay
Silty – loam, silty
<=260
<=18.3
1793
loam, silty clay loam,
and silty clay
Clay – clay loam
<=225
<=15.8
<=1551

2

Adapted from USDA-NRCS, 2003. Values of bulk density in existing woodlands is typically between 1 – 1.34Mg/m3 (Forests Ontario, 2015).

3

Values are as per TRCA, 2012. Penetration Resistance is a more inexpensive and rapid method of testing for compaction but it is not always
accurate and the results may be misinterpreted.
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