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GLOSSARY  108 
 109 
Beneficially reused soil: Excess soil that has been repurposed following the principles and 110 
recommendations outlined in this document. 111 
 112 
Contaminant of potential concern: Any chemical substance that may potentially occur in 113 
concentrations that have an adverse impact on human health or the environment. 114 
 115 
Contaminated site: A location at which substances occur at concentrations above background 116 
levels such that they pose an immediate or long-term hazard to human health or the environment, 117 
or exceeding levels specified in policies or regulations. 118 
 119 
Excess soil: Soil generated during site works or construction that can be beneficially reused on 120 
the source site or at a suitable receiving site that is not expected to pose any unacceptable risk to 121 
human health or the environment.  122 
 123 
Fill management plan: A plan that shows the receiving site’s soil quality characterization results; 124 
documents the quantity, quality and physical properties of excess soils that may be received; 125 
specifies their proposed reuse; and ensures that appropriate environmental protection measures are 126 
implemented during receipt, including audit sampling of received soils. 127 
 128 
Background concentration: Concentration of compounds that are expected in soils that have not 129 
been contaminated by a point source and are representative of surrounding conditions. 130 
 131 
Qualified person: There is provincial and territorial variation in the definition of a qualified 132 
person. Therefore, for the purposes of managing excess soil, the “qualified person” designation is 133 
expected to be consistent with the definition used in the province or territory in which the soil 134 
management activities are undertaken. 135 
 136 
Receiving site: A location where excess soils can be beneficially reused. 137 
 138 
Soil management plan: A plan elaborated at the source site that indicates the location of the 139 
source site, the volume of soil generated, information on contaminants of concern, the soil 140 
characterization results, instructions for handling the soil, and the purpose for which the soil will 141 
be reused at the receiving site. The locations of the receiving site or of the waste site are also 142 
indicated. The soil management plan may prescribe the conditions for soil storage at temporary 143 
soil storage sites.  144 
 145 
Source site: A location where excess soil is generated. 146 
 147 
Stringency of land use: Refers to CCME (or equivalent) generic land use guidelines (e.g., 148 
residential quality is more stringent than commercial or industrial quality). 149 
 150 
Temporary soil storage site: Site at which soil is stored on a temporary basis, before being sent 151 
to a receiving site for beneficial reuse. 152 
 153 
Waste soil: Soil that cannot be beneficially reused due to a lack of a receiving site or to one or 154 
more substance concentrations above those specified in policies or regulations.  155 
 156 
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LIST OF ACRONYMS  157 
 158 
APEC  area of potential environmental concern  159 
CCME  Canadian Council of Ministers of the Environment 160 
CEQG  Canadian Environmental Quality Guideline 161 
COPC  contaminant of potential concern 162 
CWS  Canada-wide standards 163 
DNAPL dense non-aqueous phase liquid 164 
EC  electrical conductivity 165 
ESA  environmental site assessment 166 
FMP  fill management plan 167 
MAC  maximum allowable criteria 168 
MWMP Meteoric Water Mobility Procedure 169 
LNAPL light non-aqueous phase liquid  170 
P1ESA  phase 1 environmental site assessment 171 
P2ESA  phase 2 environmental site assessment 172 
PCA  potentially contaminating activity 173 
PFAS  per- and polyfluoroalkyl substances  174 
QP  qualified person 175 
RS  receiving site  176 
RU  reasonable use 177 
SAR  sodium adsorption ratio 178 
SMP  soil management plan 179 
SPLP  Synthetic Precipitation Leaching Procedure  180 
SS  source site 181 
TCLP  Toxicity Characteristic Leaching Procedure  182 
WS  waste site  183 



1 

1. PURPOSE OF THE GUIDANCE DOCUMENT 184 
185 

The purpose of this guidance document is to provide a reference tool for jurisdictions 186 
implementing excess soil management policies. It includes principles that should be considered in 187 
such a policy, circumstances under which they might be applied, and pros and cons related to the 188 
application of these principles. The guidance document provides elements that should be included 189 
in a traceability protocol intended to track beneficially reused soil and discusses the responsibilities 190 
of both source and receiving sites in projects involving the reuse of excess soils. An illustration of 191 
the document framework is provided in Figure 1. 192 

The guidance may be adopted in its entirety by jurisdictions. Government organizations—such as 193 
ministries of transportation, ministries of environment, ministries involved in territorial 194 
development, ministries of natural resources—and municipalities may have an interest in excess 195 
soil management guidance. In the private sector, environmental consultants working in site 196 
remediation, brownfields redevelopment and general construction may also have an interest in 197 
such guidance. The guidance document may also be of use to Indigenous communities that are 198 
moving excess soil to and from their lands. In anticipation of potential implementation questions, 199 
a document map is provided in Table 1 to guide the reader through potential excess soil 200 
management implementation. 201 

The movement of excess soil may be subject to permits or approvals from multiple orders of 202 
government and agencies. Compliance with these requirements would be in addition to the 203 
concerns about excess soil quality that this document is meant to address. Potential concerns that 204 
may require approval could include construction work within aquatic habitats, shore infilling, 205 
invasive species, geotechnical considerations and soil fertility. Examples of federal legislation that 206 
may apply to the movement of excess soil include the Impact Assessment Act, the Migratory Birds 207 
Convention Act, the Species at Risk Act, the Fisheries Act and the Great Lakes Water Quality 208 
Agreement legally binding treaty. 209 

For the purpose of this document, excess soils include materials generated during site works that 210 
can be beneficially reused on the source site (SS) or at a suitable receiving site (RS). This document 211 
does not address soils that are considered waste (i.e., cannot be beneficially reused) as separate 212 
guidance and legislation exist for waste management. 213 
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 214 

 
Figure 1: Excess soil management framework 215 
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Table 1: Excess soil implementation document roadmap 217 
Question, query or 
action Comment or resolution Who is 

responsible? 
Document 
reference 
section 

Determine if excess soil 
will be generated 

Evaluate SS project scope and options:  
• Have the design team complete a soil balance calculation to estimate the net 
difference between the amount of soil generated and the amount required to 
achieve the final site grading plan.  
• Identify the areas of the site that will generate excess soil and determine the 
volume from each area.  
• Determine if excess soil is of suitable quality for reuse on SS. 
• Separate work to address contamination/remediation; this should be done under 
the direction of a QP. 

SS owner 4.0, 4.3, 
5.1 

Determine if the volume of 
excess soil requiring 
removal can be reduced  

Work with project design team to optimize soil conservation. This can be done by 
reducing the soil requiring excavation or by identifying opportunities for on-site 
reuse.  

SS owner, 
contractor 
or consultant 

5.1 

Consider whether to retain 
a qualified person (QP) 

Retain a QP whenever excess soil is moved from an SS to a RS in order to be 
reused. The extent of the QP’s review is project-specific, based on past site use, 
PCA and APEC. 
• The SS QP is responsible for characterizing the soils (determining what is 
representative of the quality on site) and identifying the applicable site condition 
guidelines. This forms the basis of a SMP.  
• The RS QP characterizes soil at the RS and determines the appropriate RS 
condition guidelines. This forms the basis of an FMP. 

SS owner 5.1, 5.2, 
5.3, 5.4 

Evaluate soil quality Characterize the SS and RSs based on current best practices applicable to your 
jurisdiction: 
• Submit the soil to the laboratory for environmental analyses 
• Compare the results to the applicable soil quality guidelines 
• Assess the representativeness of the results including considerations of variability 
in soil quality across the site.  

SS QP 4.1, 4.2, 
4.4, 5.0, 
5.1 

Identify environmental 
concerns 

Review the soil characterization results and current or previous environmental 
testing of the SS.  

SS QP 4.0, 5.0 

Prepare an SMP The SMP should include information on COPCs, soil characterization results, 
source of the soil, instructions for handling the soil, and location of RS(s), 
temporary soil storage sites and WSs. 

SS QP 4.0, 4.4, 
7.0 

Identify suitable RS(s) The RS(s) should be certain how the quantity and quality of soil being provided 
from the SS will be used. 

SS QP 3.0, 4.2, 
4.3, 5.0, 
6.0, 8.0 



  

4 

 

Question, query or 
action Comment or resolution Who is 

responsible? 
Document 
reference 
section 

Prepare an FMP at the RS  The FMP should characterize the RS soil quality; document the quantity, quality 
and physical properties of excess soils that may be received; specify their proposed 
reuse; and ensure appropriate environmental protection measures are 
implemented during receipt, including audit sampling of received soils. 

RS QP  
or RS owner 

4.1, 4.2, 
4.3, 4.4, 
5.2, 7.0, 
11.0 

Implement traceability 
protocol 

The traceability protocol comprises auditable documents intended to record 
information regarding the movement of excess soils from SS to RS for beneficial 
soil reuse and should also note any use of any temporary soil storage sites (if 
applicable). 

SS QP 
or SS owner 

7.0 

Confirm the soil hauling 
contractor (trucking 
company) in the SMP 

Review the plan with the hauling contractor: 
• Confirm partitioning or management areas of SS soil (if it is not all of uniform 
quality) to ensure that the contractor recognizes differing handling requirements 
across the site (if applicable).  
• Confirm the identity of temporary soil storage site and/or RS(s) (if chosen by the 
contractor) and ensure that the supporting documentation and analytical data 
support the receipt of soils from the SS.  
• Understand the RS audit requirements to ensure that the SS soil is properly 
characterized (i.e., number of samples and type of analysis per given volume).  

SS QP 
or SS owner 

4.1, 4.2, 
4.3, 4.4, 
5.1, 7.0, 
11.0 

Track the soil loads 
leaving the site and their 
destination(s) 

Monitor the contractor’s work in progress to ensure that the SMP is being followed 
and to confirm that trucks are delivering soil to approved temporary soil storage site 
and/or RSs. 

SS owner 
or SS QP 

5.1, 5.2, 
5.3, 5.4, 
7.0, 11.0 

Retain records and 
prepare for audit 

Both the SS and RSs should prepare summaries of soil volumes removed and 
received with supporting documentation (i.e., bills of lading, results of lab analyses). 
Information may be managed as follows: 
• Retained on file by SS and RS owners and QPs.  
• Submitted to a government agency or other third party (where applicable). 

SS QP 7.0 

Notes: SS = source site; QP = qualified person; RS = receiving site; PCA = potentially contaminating activity; APEC = area of potential environmental concern; SMP = soil management 218 
plan; FMP = fill management plan; COPCs = contaminants of concern; WSs = waste sites.219 
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2. INTRODUCTION 220 
 221 
This guidance document provides a set of tools that are intended to promote the responsible and 222 
beneficial reuse of excess soils. Good stewardship of excess soils can promote resource conservation, 223 
reuse, recycling and recovery. The proposed hierarchy of excess soil management, promoting these 224 
principles, is summarized in Figure 2.  225 

Poor management of excess soils may lead to increased human and ecological health risks, as well as 226 
liability for SS and RS owners. An incomplete understanding of excess soil options can cause projects 227 
to incur unnecessary costs and can impact their financial feasibility.  228 

In many cases, practitioners and site owners generating excess soils are hesitant to reuse soil due to 229 
perceived current or future risk (changing guidelines1, emerging contaminants of concern) and the 230 
associated potential liability. These current practices contribute to the suboptimal use of landfill 231 
capacity when soils are sent to landfill instead of being beneficially reused. Secondary impacts, such 232 
as increased greenhouse gas emissions and infrastructure deterioration, may occur as licensed 233 
landfills are often located relatively distant from urban areas where most excess soil is generated.  234 

With proper evaluation, management and testing, excess soil may be beneficially reused for landfill 235 
cover, as fill at development sites or to meet a functional need at existing properties (swale or berm 236 
creation, site levelling) rather than using quarry-derived materials.  237 
 238 
 239 
2.1 Objectives of the Guidance 240 
 241 
Soil conservation and management should be considered at every stage of a project. All aspects of 242 
the planning and development process, from the initial concept through permitting, construction, 243 
transportation and reuse of excess soil, should consider soil conservation and sustainability.  244 

 245 

  246 

 

 

1 For the purpose of this document, the term guideline refers to both standards and criteria, among others when referring to CCME 
Canada-Wide Standards.  
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 247 
Figure 2: Proposed hierarchy of excess soil reuse  248 
Notes: EC = electrical conductivity; SAR = sodium adsorption ratio. 249 
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The main objectives of the excess soil reuse guidance of the Canadian Council of the Ministers of the 250 
Environment (CCME) are to facilitate beneficial soil reuse and expand options for soil management 251 
to improve the efficiency of resource utilization. Other objectives of this guidance include:  252 

• Avoid the creation of new contaminated sites. The guidance will ensure that excess soil is 253 
reused in a way that protects human and ecological health and prevents the occurrence of soil, 254 
air and water (i.e., groundwater and surface water) pollution, notably by disallowing the reuse 255 
of contaminated soil over the guideline value applicable to a given site. 256 

• Manage soil in a sustainable manner in order to maintain a healthy economy (cost-effective 257 
approach) while protecting the environment. Reusing excess soil: 258 

o Is potentially more cost-effective than the use of pristine soil.  259 
o Promotes soil conservation by providing an alternative to disturbing pristine sites (i.e., 260 

pits and quarries) to obtain fill materials. 261 
o May reduce greenhouse gas emissions by reducing the distance soil is transported.  262 
o Preserves landfill capacity for waste materials that have no potential for reuse.  263 

• Protect parties acquiring land from unknowingly purchasing contaminated land. The guidance 264 
recommends elements to include in a tracking system (traceability protocol) for excess soil 265 
movement, so the current and future owners of a given site are aware that such soil was placed 266 
on their property. 267 
 268 
 269 

3. PRINCIPLES 270 
 271 
The principles for this document are based on the concepts of conserving resources, especially soil 272 
quality and landfill space, and reducing environmental impacts, which means protecting the 273 
environment by controlling the distribution of toxins when they occur in soil and reducing greenhouse 274 
gas emissions by reducing the unnecessary trucking of soils. Excess soils should be reused while 275 
respecting the three main principles, presented below along with their implications.  276 

Principle 1. The reuse of excess soils should provide a benefit and not be a way of getting rid of 277 
waste.  278 

This principle implies that:  279 
• The application of excess soil at an RS will fulfill a specific function. To do this, the soil must 280 

have a certainty of use (i.e., it will be used within a predetermined timeline) and be of a 281 
quantity that is consistent with the needs of the RS project. This will help avoid waste burial 282 
or depositing in disguise.  283 

• The excess soil should be utilized as a substitute for material that would otherwise be imported 284 
to the site from a pit or quarry to fulfill a specific function. Among other things, this may 285 
include berming, infilling and geotechnical material uses where applicable.  286 

• Mixing the excess soil with higher quality soils for the purpose of dilution is not acceptable.  287 
 288 

Principle 2. Excess soil should be managed without endangering human health or harming the 289 
environment, and in particular without imposing risk to water, air, soil, plants, animals and humans.  290 
 291 
 292 
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This principle implies that: 293 
• The guidance is not a “pollute up to” permission and should not result in the creation of new 294 

contaminated sites. 295 
• Pathways for which generic soil quality guidelines are not available (e.g., soil-to-groundwater 296 

pathways for inorganics), if present, may need to be assessed through other means such as 297 
leachate testing or groundwater monitoring to ensure they are protected. Groundwater 298 
monitoring may be required in situations where the addition of the soil represents a significant 299 
alteration of a site setting (e.g., depositing excess soils as fill in a pit or quarry). 300 

• Soil movement should not cause a nuisance in the form of noise, dust or odours. 301 
  302 
Principle 3. The soil quality (i.e., the physical and chemical properties) should be consistent with the 303 
current and future use of the site. This principle implies that: 304 

• Soil reuse must not prevent any permitted land use on a given site, and the quality of the site 305 
receiving the excess soil should not be negatively affected (see Section 4). As such, depending 306 
on the situation, the applied soil should be of equal (i.e., within a reasonable variation; see 307 
Section 4.3) or better quality than the current soil quality or natural background soil quality 308 
at the RS. 309 

 310 
Where it is determined necessary to disregard any of these principles, jurisdictions or proponents 311 
should have a full understanding of the potential environmental and legal implications of doing so 312 
and should document this understanding as part of the project record. 313 
 314 
 315 
4. EVALUATING SOIL TRANSFER POSSIBILITIES  316 
 317 
Any evaluation of a soil transfer should begin with characterization of the source and RS conditions. 318 
Site characterization should be overseen by a QP (see Section 5.4 following existing best practices 319 
that include existing CCME documentation (1994 and 2016) and draw from provincial or territorial 320 
guidance as well. In addition, some jurisdictions may have legislative and regulatory requirements. 321 
Site characterization provides important information about potential contaminants of concern and 322 
areas of an SS that may contain soils unsuitable for reuse due to their chemical or physical properties.  323 
 324 
As further described in the subsections that follow, the movement of excess soil requires 325 
consideration of soil quality and quantity. The location and volume of soil to be moved, and variations 326 
in soil quality across a site, must be considered in evaluating the risks associated with soil reuse and 327 
the type and volume of sampling required. Ultimately the goal is to develop a conceptual site model 328 
and to be confident that the results of sampling are representative of soil conditions within the areas 329 
that will be managed under an SMP. Soil taken to an RS should have a planned reuse before it arrives 330 
at the RS.  331 
 332 
 333 
4.1 Use of Numeric Guidelines 334 
 335 
CCME has developed numeric Canadian Environmental Quality Guidelines (CEQGs) and Canada-336 
Wide Standards (CWS) for contaminants of concern in soil based on available toxicological data. The 337 
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guidelines were developed to guide the management and clean-up of contaminated sites and as such 338 
they should not be considered pollute-up-to values. Further, the guidelines were developed using a 339 
specific set of assumptions and models and these should be considered to confirm that applying the 340 
guidelines is appropriate. One assumption used for both the CEQGs and CWS is a source volume of 341 
10 m x 10 m x 3 m, which may be much smaller than the volume of excess soil brought to an RS. 342 
The guideline values calculated for the soil-to-groundwater protection pathways will vary depending 343 
on source size, and care should be taken in an excess soil context to ensure these pathways are 344 
protected.  345 
 346 
The CEQGs represent generic guidelines which are modelled to be protective of the most sensitive 347 
receptors based on a given site use and based on currently available science that is subject to change. 348 
CCME defines four generic site uses: agricultural, residential or parkland, commercial and industrial. 349 
The generic guidelines also consider soil texture—fine-grain (< 75μm) and coarse-grain (> 75μm). 350 
The generic guidelines (CCME 2006) make several assumptions about contaminant pathways 351 
associated with coarse- and fine-grain soils. These assumptions should be understood when applying 352 
the guidelines in situations where coarse-grain soils are placed on a fine-grain site or vice versa.  353 
 354 
CCME has also facilitated the development of Canada-wide standards for petroleum hydrocarbons in 355 
soil that have been developed to balance human and ecological risk with technical and economic 356 
feasibility (CCME 2008). These guidelines have been adopted by most jurisdictions. Like the 357 
CEQGs, they were developed to guide the management and clean-up of contaminated sites and as 358 
such are not considered pollute-up-to values.  359 
 360 
 361 
Risk management measures and site-specific guidelines considerations 362 
 363 
In addition to generic guidelines, site-specific guidelines may be derived through a risk assessment 364 
process that considers contaminants of concern as well as site-specific pathways and receptors. This 365 
process may also require the use of risk management measures. If such measures are required as part 366 
of a site-specific guideline to manage or remove a pathway or receptor, additional regulatory 367 
requirements within jurisdictions (e.g., instruments, or site-specific approvals) should be considered. 368 
Guidelines derived through a site-specific risk approach should consider provincial and territorial 369 
legislation, be consistent with the current and future use of the property and consider the ongoing 370 
operational measures that will be required to mitigate risk. 371 
 372 
If a jurisdiction considers allowing excess soil reuse at sites that went through a risk assessment 373 
process, it must be aware that there is a risk associated with the abuse of the site-specific risk 374 
management or guidelines in that context. To ensure that the excess soils are reused appropriately, 375 
jurisdictions should ensure that they have: 376 

• Regulations in place governing if, how and when excess soils can be reused at such sites. 377 
• A policy regarding excess soil beneficial reuse that describes how it relates to site-specific 378 

guidelines and risk managed properties. 379 
Jurisdictions may want to consider pre-defined acceptable risk-based scenarios for soil transfer in 380 
circumstances where a SS soil exceeds a generic RS guideline. For example, many jurisdictions use 381 
road salt to keep roadways and parking lots free of ice. This commonly results in exceedances of the 382 
guidelines for conductivity and sodium adsorption ratio (SAR). Under current practices these 383 
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materials are often considered contaminated soil and can neither be reused at the SS nor transferred 384 
to another roadway or parking lot. An exemption promoting the reuse of SAR and conductivity-385 
impacted soils beneath roadways and parking lots in non-potable areas would prevent the 386 
contamination of imported clean fill by road salting practices and would promote beneficial reuse 387 
with minimal risk. Salt poses a risk to plant health and growth, but plants are not likely to be exposed 388 
to salt-contaminated material that has been placed under roadways and parking lots.  Consideration 389 
should also be made to avoid impacting potable groundwater supplies.  390 
 391 
Depending on the circumstances and the intended use of the site, it is important to be aware of the 392 
appropriate provincial or territorial numeric guidelines or standards and methodologies. Some 393 
provincial and territorial legislation includes generic guidelines or standards and requirements for 394 
determining site-specific standards, in addition to or instead of those identified by CCME, for sites 395 
that are in areas of potable or non-potable water use, shallow soil conditions and proximity to surface 396 
water bodies. These regulations may also identify minimum sampling requirements for fill imported 397 
to a site; this has implications for RSs that may require certification (e.g., record of site condition).  398 
 399 
 400 
4.2 Types of Guidelines  401 
 402 
CCME generic guidelines are effects-based (CCME 2006) and consider land use. Effects-based 403 
guidelines are based on toxicological data for each parameter and the frequency of effects, from no 404 
effects to serious ones, observed at varying concentrations of a given parameter. CCME generic 405 
guidelines list four categories of land use as follows:  406 

• Agricultural,2 where the primary activity is growing crops or tending livestock and includes 407 
farm residences as well as agricultural land providing habitat for resident and transitory 408 
wildlife as well as native flora. 409 

• Residential or parkland, where the primary activity is residential or recreational. Parkland 410 
includes urban parks and recreational areas and excludes wild lands such as national and 411 
provincial parks.  412 

• Commercial, where the primary activity is commercial (e.g., shopping mall), not residential 413 
or manufacturing, and does not include zones where food is grown.  414 

• Industrial, where the primary activity involves the production, manufacture or construction of 415 
goods, and public access to the property is restricted.  416 

The ecological component of the agricultural, residential and parkland land use guidelines is based 417 
on thresholds at which only minimal effects on ecological function would be observed (CCME 2006). 418 
The commercial and industrial land use guidelines are based on low-level effects and assume that 419 
adverse effects would be expected to occur in less than half of the species of the terrestrial community 420 
(CCME 2006). The human health component is based on tolerable risk and hazard (deemed 421 
essentially negligible) and conservative exposure assumptions. 422 

 

 

2 Note for wildlands and for national and provincial parks, application of the agricultural guidelines is recommended as a conservative 
approach; alternatively, site-specific exposure scenarios should be considered (CCME 2006).  
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Generic guidelines are based on pre-defined exposure scenarios. Where the ecological health and 423 
human health receptor guidelines vary, the more conservative value is applied (CCME 2006). Soil 424 
concentrations that exceed generic site condition guidelines may be considered as part of a site-425 
specific risk-based approach (e.g., controlling length of exposure or the presence or absence of a 426 
sensitive receptor on which the generic guideline is based). Further explanation of this specific 427 
application is provided in Section 5.0.  428 
 429 
Background site conditions are concentrations of compounds that are expected in soils that have not 430 
been contaminated by a point source and are representative of surrounding conditions. For some 431 
contaminants of concern there can be considerable variation in background concentrations due to 432 
regional variations in geology or generalized industrial or urban activity. Some provincial and 433 
territorial legislation defines regional background concentrations for sites that are not impacted by 434 
anthropogenic activities but defining background conditions in an urban or industrial area has 435 
traditionally required a site-specific assessment.  436 
 437 
In evaluating a SS for soil reuse or potential RSs, in most circumstances it is anticipated that 438 
background or land use guidelines would be applied as follows: 439 

• Land use guidelines would be applied in the case of reuse of soil on an impacted site (e.g., 440 
soils respecting the residential or parkland guidelines could be used on an RS impacted up to 441 
commercial guidelines). 442 

• Background (local, regional, provincial or territorial) conditions would be applied in the case 443 
of reuse of soil that are at the local background or to confirm that soils removed from a site 444 
can safely be placed at any other type of site within the locale, region, province or territory.  445 

 446 
 447 
4.3 Suitability of Types of Guidelines for Differing Scenarios 448 
 449 
Classification of the source and receiving sites, and characterization of their soils, should draw on the 450 
best practices for site characterization (Section 4.0) which is consistent with a Phase 1 and 2 451 
environmental site assessment (ESA). The professional judgement of a QP should be applied (see 452 
Section 5.3) in classifying the source and receiving sites.  453 
 454 
Wherever possible and practical, excess soil should be reused on the SS as this is typically the most 455 
sustainable approach, both environmentally and economically, and the lowest-risk in terms of 456 
liability.  457 

When movement to an off-site RS is required, soils may be moved according to the quality (Section 458 
4.1) of the SS and RS soils, as summarized in Table 2. Quality of soil in Table 2 is determined with 459 
respect to CCME Soil Quality Guidelines.  460 
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Table 2: Summary of soil transfer scenarios 461 

 462 
In an ideal scenario the physical properties and environmental quality of source and receiving sites 463 
would be an exact match, as this would optimize beneficial reuse while minimizing the risk of future 464 
impact. However, this expectation is impractical considering the number of parameters which would 465 
need to be matched and the probability of finding a local site that is an exact match. In the absence 466 
of an agreed-upon policy or mechanism for defining equal quality, practitioners will either 467 
conservatively transfer higher-quality soils to lands where less stringent guidelines apply or rely 468 
solely on existing guidelines and pollute up. Neither of these outcomes is desirable as they do not 469 
promote the most efficient use of soil resources.  470 

The concept of reasonable land use is introduced as a mechanism for moving soils between similarly 471 
classified sites (e.g., commercial to commercial) to promote soil reuse and discourage polluting up to 472 
a guideline. Ideally the SS soils should be of equal or better quality than the RS soils; however, in 473 
circumstances where an SS parameter falls below the target guideline but exceeds the concentrations 474 
of the RS, some variation is permitted, recognizing that there is inherent variability in soil quality 475 
data. The reasonable use concept is based on an Ontario guideline (MOEE 1994) that was developed 476 
to protect groundwater quality and mitigate the potential of certain land uses (septic waste disposal, 477 
solid waste disposal) to impact or limit downstream users.  478 

 479 

 480 
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Reasonable use could be based on the following calculation used in evaluating reasonable use of 481 
groundwater in Ontario (MOEE 2008):  482 

Cm = Cb + x(Cr-Cb) 483 

Where:  484 

Cm is the maximum concentration of a particular parameter that would be acceptable. 485 

Cb is the background or existing concentration of a particular parameter at the RS. This 486 
number would be the lowest observed concentration of a parameter at the RS based on the 487 
available information and must be below the generic guideline (Cr).  488 

Cr is the generic guideline concentration of a particular parameter.  489 

x is a constant that reduces the target concentration to a level that will only have a negligible 490 
effect on the use of the site. As an example, the Ontario Reasonable Use Calculation 491 
(MOEE 2008) uses 0.25 for health-based guidelines and 0.5 for aesthetic guidelines in 492 
groundwater.  493 

An example of application of the reasonable use calculation is as follows:  494 

In a scenario where movement of commercial quality soils from one site to another (i.e., 495 
both meet commercial guidelines), assume that the lowest observed concentration of 496 
nickel at the RS is 57 mg/kg (Cb) and the SS soils have a concentration of 60 mg/kg. The 497 
CEQG is 89 mg/kg (Cr) for commercial sites. Therefore:  498 

Cm = 57 + 0.25 (89 - 57) 499 

Cm = 65 mg/kg 500 

Based on the information above, the RS could reasonably receive soils with a nickel 501 
concentration of up to 65 mg/kg and the SS soils are below this threshold. One would 502 
conclude that the transfer of soils to the proposed RS is acceptable based on the available 503 
information.  504 

However, it is acknowledged that if a concept such as reasonable use or a similar approach is used to 505 
discourage movement of soil up to an applicable standard (generic or site-specific), this may limit the 506 
potential reuse of the soil. Jurisdictions will need to consider many factors when assessing whether 507 
to apply additional precautionary constraints on soil quality.  508 

The generic land use guidelines are suitable as an initial screening tool for an RS as these guidelines 509 
are generally conservative with respect to assumed pathways and receptors. A simplistic 510 
consideration is that soils from an agricultural or residential land use would generally be considered 511 
to meet commercial or industrial land use guidelines. Characterization of the RS and SS is 512 
recommended to confirm that the condition of SS soils is consistent with the land use (e.g., a 513 
residential site may have historically received fill that exceeds residential soil quality guidelines). 514 
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Similarly, simply because an undeveloped site is zoned for commercial or industrial use, this does 515 
not provide permission to “pollute up” soils. An example of these considerations applied to 516 
anticipated common scenarios is provided in Table 7 (see Section 7.0). However, some pathways are 517 
not protected for certain chemicals through the use of the generic soil guidelines, such as the transport 518 
of inorganics from soil to groundwater. The protection of these pathways may need to be assessed 519 
through other means (e.g., leachate tests or groundwater monitoring).  520 
 521 
 522 
4.4 Failure Policies and Their Implications in Excess Soil Management 523 
 524 
The previous sections discuss the identification of an applicable numerical guideline when 525 
characterizing soil. Soil characterization must also consider whether the samples collected are 526 
representative. A failure policy is used to identify the number of samples required to represent a 527 
specific volume of soil, and the criteria by which a volume of soil meets or fails the numerical 528 
guideline.  529 
 530 
A failure policy should at a minimum describe:  531 

• The guidelines the soil must meet. 532 
• The number of soil samples that must be collected for a given volume of soil and the number 533 

of soil samples that must meet the guidelines (see Section 4.4.1). 534 
• The process for managing soils that do not meet the guidelines. 535 

 536 
The implications of failure policies, meaning the process by which a volume of soil is deemed to meet 537 
or exceed a guideline, and anticipated implementation challenges are discussed further below.  538 
 539 
 540 
4.4.1 Implications of Failure Policies 541 
 542 
Soil is inherently heterogeneous, which can contribute to considerable variation in soil chemistry. In 543 
determining how soil can be used, the representativeness of the soil samples and their results are 544 
critical in ensuring that soil is properly characterized. Soil characterization ensures that the core 545 
principles of excess soil management (Section 3.0) are supported.  546 

A number of statistical methods and failure policy approaches may be employed. A discussion of 547 
various approaches to soil characterization and the collection of representative samples is provided 548 
in documentation prepared by CCME (2016), the Interstate Technology Regulatory Council (ITRC 549 
2012) and the United States Environmental Protection Agency (USEPA 1991). A summary of the 550 
various methods available is provided in Appendix A. Across Canada, a commonly used protective 551 
trigger is one in which any single parameter exceeding the guideline for the RS results in the failure 552 
of the batch or volume of soil in question. When applying this failure policy, several jurisdictions 553 
have identified minimum numbers of samples for a given volume of soil (see Table 3). These policies 554 
generally consider stockpile composite sampling (ex situ), but minimum sample requirements could 555 
also be applied for in situ sampling of soil that is intended for reuse. 556 
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Table 3: Example soil sample failure policies 557 
Jurisdiction  Type of 

policy 
Summary of policy 

British 
Columbia 

Mean or single 
number fails 
batch 

Technical Guidance on Contaminated Sites: Site Characterization and Confirmation Testing (MOEBC 2009a): 
 
In situ sampling is preferred. One discrete in situ sample is considered to represent a volume of 10 m3 of material 
designated as waste, industrial or commercial quality, or 5 m3 of material designated as hazardous waste. 
Generally, material that has been tested in situ cannot be reclassified with ex situ sampling unless the batch 
testing protocol for the ex-situ testing is statistically more rigorous than for the in-situ protocol.  
 
The proposed ex situ sampling protocol is as follows: for suspect hazardous waste, collect one sample for each 
10 m3 (i.e., a representative cell). For suspect waste, collect one sample for each 30 m3, and for industrial quality 
material, collect one sample for each 50 m3. The maximum stockpile size for suspect hazardous waste is 50 m3, 
150 m3 for suspect waste and 250 m3 for industrial-quality material.  
 
In determining how to manage stockpiles, a combination of representative cell analyses and a calculated value are 
used to determine whether or not the stockpile meets the numerical quality criterion. The calculated value is the 
composite sample value plus the absolute value of the difference between the composite value and the mean of 
the representative cell samples analyzed. 
 
British Columbia’s statistical approach for failure policy can be found in the technical guide “Statistical Criteria for 
Characterizing a Volume of Contaminated Material” (MOEBC 2009b). 
 

Ontario  
 

Single point 
compliance or 
statistical 
method 

On-Site and Excess Soil Management Regulation (O.Reg. 406/19; MECP 2022): 

Ontario’s excess soil regulation provides two methods for meeting an excess soil quality standard, single point 
compliance or the statistical method. For single point compliance the applicable excess soil quality standard must 
be met at each sampling point. The regulation allows the results of two or more in situ soil samples taken from the 
same sampling location (as defined in regulation) to be averaged. To use the statistical method a minimum of 20 
discrete soil samples are required and the following statistical tests must be met: the 90th percentile of the data set 
and the upper 95% confidence limit of the mean concentration must be less than or equal to the applicable excess 
soil quality standard; and no single sample concentration can exceed the corresponding ceiling value.   

The excess soil regulation requires minimum soil sampling frequencies under certain conditions. For in situ soil 
characterization the required minimum sampling frequencies are: for soil volumes of 600 m3 or less 3 samples, for 
soil volumes > 600 and < 10,000 m3, 1 sample for each 200 m3, for soil volumes >10,000 m3, at least one soil 
sample for each additional 450 m3, for soil volumes > 40,000 m3, at least one soil sample for each additional 2000 
m3. For characterization of soil in stockpiles, the regulation requires minimum sampling frequencies of 3 samples 
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558 

Jurisdiction  Type of 
policy 

Summary of policy 

for 130 m3 or less, 4 samples for > 130 to 220 m3, 5 samples for > 220 to 320 m3, 6 samples for > 320 to 430 m3, 7 
samples for > 430 to 550 m3 etc. up to 32 samples for > 4700 to 5000 m3 (as shown in Table 2 of Schedule E of 
O.Reg 153/04  (Ontario Ministry of the Environment [MOE] 2011)). For stockpile volumes greater than 5000 m3, 
the minimum number of samples is determined in accordance with the following formula N = 32 + (V – 5000) / 300. 
A reduced sampling frequency is allowed for stormwater pond sediment that is segregated by zone from within the 
stormwater pond (e.g., inlet, outlet). 

Vancouver 
Park Board 

Single number 
fails batch 

Best management practice for importing fill material (VPB 2015):  
• one sample per 250 yd3 (191 m3) up to 1,000 yd3 (765 m3)  
• one sample for each additional 500 yd3 (382 m3) up to 5,000 yd3 (3,824 m3)  
• one sample for each additional 1,000 yd3.  
 
If there are detectable concentrations of compounds of concern, the material should be evaluated by the 
consultant for risk in accordance with city or province’s environmental assessment guidelines.  

Québec Single number 
fails batch 

In Québec, soils must, if possible, be characterized in situ (i.e., not in pile) in order to be managed in or off-site 
once excavated (MENV 2003). The minimum accepted frequency for sampling a site under characterization is one 
sample every 625 m2 (25 m x 25 m).  
 
If excavated soils must be characterized in piles, the sampling frequency for excavated soils in piles (CEAEQ 
2010) is:  
• one soil sample for each 30 m3, up to 60 m3  
• three samples for more than 60 m3, up to 100 m3 
• four samples for 100 m3, up to 200 m3; plus one sample every 100 m3, up to 1000 m3 
• 12 samples plus one sample for every 250 m3 up to 2,000 m3  
• 16 samples plus one sample for every 500 m3 for volumes greater than 2,000 m3. 
 
Best management practices for soil management are presented in Annexe 5: Grille de gestion des sols excavés 
(Appendix 5, excavated soil management grid) of the “Guide d’intervention – Protection des sols et réhabilitation 
des terrains contaminés” (the Québec government’s guide to soil protection and contaminated site rehabilitation, 
Beaulieu 2021). The management grid identifies four contaminant levels with varying management options that 
range from unrestricted use to optimal decontamination in an authorized treatment site, requiring management 
according to the level reached or final disposal at a secure landfill.  
 
In general, the failure policy in Québec for soil placement is that the placed soil, whether on the SS or off-site, has 
to be of equal or better quality than the receiving soil. This is applied on a contaminant-contaminant and 
concentration-concentration basis (i.e., no new contaminant can be brought onto the RS). 
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Jurisdictions may also consider allowances for QP judgement, for instance in evaluating whether 559 
environmental site characterization data are representative in the undertaking of a Phase 1 and 2 ESA. 560 
QP judgement is particularly important when evaluating potential RSs and in defining a site-specific 561 
background concentration such as in a reasonable use type application (Section 4.3).  562 
 563 
 564 
4.4.2 Anticipated Implementation Challenges 565 
 566 
Many provincial and territorial regulations identify minimum sampling requirements for excess soils 567 
and soils associated with remedial excavation or backfill. There also may be separate sampling 568 
requirements under waste management regulations. A successful excess soil management policy will 569 
need to complement and integrate with these existing regulations.  570 
 571 
Current regulations have poorly defined policies and verification procedures for evaluating soil for 572 
emerging contaminants of concern and for considering potential daughter products that may emerge 573 
in treated soils or lightly contaminated soils. Presently, it is up to site owners and QPs to be familiar 574 
with current science and emerging contaminants of concern in order to make a judgement about the 575 
potential risks of new or changing soil quality guidelines.  576 
 577 
 578 
5. RESPONSIBILITIES OF THE PERSON IN CONTROL OF THE SITE 579 
 580 
The sites in question in this section include both the SS and RS. These responsibilities relate to the 581 
three principles defined in Section 3.0.  582 
 583 
 584 
5.1 Source Site 585 
 586 

• Ensure that the soil to be reused is well characterized using methods and personnel acceptable 587 
to the jurisdiction. 588 

• Ensure that the analyses include all of the contaminants reasonably expected to be present in 589 
the soil that is to be reused, with respect to the activities that take place or took place on the 590 
site. This evaluation should consider potential emerging contaminants of concern.  591 

• Prepare an SMP that includes the following: 592 
o a rationale for selecting contaminants of concern  593 
o a summary of the soil’s physical characteristics (i.e., texture, organic matter content, 594 

moisture content) 595 
o sampling methodology and locations  596 
o environmental quality results  597 
o a figure clearly depicting the location of all the excess soil to be managed and, where 598 

applicable, describing the dimensions of the excess soil volume(s) (length, width and 599 
depth or height)  600 

o a summary of the volume of soil that is excavated and intended for reuse 601 
o instructions for handling the soil, including a summary of appropriate RSs based on 602 

the quality of the soil and how the soil will be tracked and records kept.  603 



  

18 

 

• Separate work may be required to address contamination/remediation under the direction of a 604 
QP, where applicable 605 

• Prior to the transfer of excess soils, ensure that the following information is transmitted to the 606 
RS:  607 

o rationale for selecting contaminants of concern, and the applicable guidelines 608 
o physical characteristics of the soil  609 
o sampling methodology  610 
o environmental quality results  611 
o source of the soil (i.e., site location and area(s) from within the SS).  612 

• Know the RS address(es) for each load of soil removed from the site. 613 
• Ensure that the RS provides documentation confirming quantity and quality of soil it is able 614 

to receive, what it will be used for and where on the RS it will be placed.  615 
• Ensure that the hauler only transports soils to RSs approved by the SS owner. As a best 616 

practice the transfer of soil from the SS to the RS should include a manifest system which 617 
tracks information such as truck number and hauler to confirm that the soil is accounted for. 618 

• Information on temporary soil storage sites and movements through off-site soil processors 619 
and soil banks (if applicable).  620 

• Confirm that the RS is operating under the guidance or supervision of a QP and confirm the 621 
intended use of the soil to ensure that it is consistent with the quality of the soil. The SS can 622 
confirm this by asking for a copy of the FMP and documentation confirming where and how 623 
the excess soils will be placed and used.  624 

 625 
 626 
5.2 Receiving Site 627 
 628 

• Demonstrate the utility of the soil reuse project (i.e., define the volume needed, purpose and 629 
certainty of use). 630 

• Know the quality of the existing soil at the RS. 631 
• Know the identity of the reused soil’s site of origin (the SS) and where on the RS the reused 632 

soil has been placed. 633 
• Know the quantity and quality of the soil to be received at the site in advance (e.g., obtain 634 

certificates of analysis and ensure that geotechnical requirements are met), and confirm that 635 
principle 3, placed soil quality, is respected (see Section 3.0). Provide documentation 636 
confirming quantity and quality of soil suitable for RS to the SS. 637 

• Where appropriate, undertake audit sampling of received soils to validate the SS results and 638 
to ensure the integrity of the soil transportation process. Ensure that the received soils are 639 
reused for the purpose that was authorized. 640 

• Ensure that appropriate environmental protection measures are implemented at the site, 641 
including but not limited to dust control measures, runoff and erosion control measures, noise 642 
control measures and the prevention of adverse effects at the RS and neighbouring properties.  643 
 644 
 645 
 646 
 647 
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5.3 Temporary Soil Storage Responsibilities 648 
 649 

• Confirm the level of contamination of the excess soil to be stored at the site based on the 650 
chemical analysis certificates provided by the soil owner. 651 

• Store excess soil with respect to level of contaminations (e.g., < residential guidelines, < 652 
industrial guidelines). 653 

• Ensure that excess soil is stored in such a way that it cannot transfer contaminants to the 654 
surrounding environment (i.e., storage on impermeable pads, cover the soils with tarps, runoff 655 
collection/treatment, etc.). 656 

• Avoid proximity to sensitive receptors (human health and ecological). 657 
 658 
 659 
5.4 Responsibilities of the Qualified Person  660 
 661 
There is provincial and territorial variation in the definition of a QP3 across Canada. Therefore, for 662 
the purposes of managing excess soil, the QP designation is expected to be consistent with the 663 
provincial or territorial definition in which the soil management activities are undertaken. A QP’s 664 
primary responsibility is to ensure that there is no harm to human or ecological health. A QP must 665 
have the proper training and experience to apply professional judgement for the purpose of managing 666 
the movement of excess soils such that the public may have confidence that this work is being 667 
undertaken with appropriate care and control for protection of human health and the environment. 668 
 669 
The QP should confirm the appropriateness of reuse and that the people in control of the RS and SS 670 
understand the implications of soil transfer and receipt (i.e., potential for liability to arise). A QP 671 
should see to the design and implementation of the SS characterization (in the SMP) and RS 672 
characterization (in the FMP). 673 
 674 
Jurisdictions may consider whether movement of excess soil is governed by a permit process, a peer 675 
review process or some hybrid of the two. The pros and cons of each approach are summarized in 676 
Table 4. In addition, jurisdictions may want to consider whether they want to provide any exemptions 677 
for certain types of soil transfers, such as small volumes. 678 
 679 
In a peer review process, the SS and RS each retain a QP to confirm the appropriateness of soil 680 
transfer and to assume care and control of the source and RS responsibilities (Sections 5.1 and 5.2). 681 
The QPs then review each other’s site documentation (i.e., the SS QP confirms the RS is appropriate 682 
based on the information provided and the RS QP confirms that the source soil can be received based 683 
on the information provided).  684 
 685 
In a permit-style process, an existing government agency, or one to be established, receives a formal 686 
application to move soil supported by a SMP and FMP(s) and determines whether or not to grant a 687 

 

 

3 The involvement of a QP is recommended but may not be practical in every situation. Jurisdiction may determine the circumstances 
under which a QP would not be necessary.  
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permit for transfer of the soils. A permit process may or may not require QP involvement based on 688 
how much control and liability a jurisdiction chooses to assume. Online registries and permit-by-rule 689 
processes may also be used to facilitate the responsible relocation of excess soil.  690 
 691 
A hybrid approach can include elements of both options. For example, a peer review process might 692 
be considered below a minimum threshold or have less stringent site characterization requirements 693 
than a permit process imposed on movements of larger quantities of soil. Some low-risk excess soil 694 
movements could be managed using permit by rule, combined with an online publicly accessible 695 
registry for tracking excess soil movements (reuse site locations, volume of soil received and hauling 696 
records) to provide transparency. 697 
 698 
Table 4: Pros and cons of permit vs peer review 699 

Approach Pros  Cons 
Peer 
review  

• No government staffing or document or permit 
tracking; this reduces implementation costs for 
jurisdictions.  
• Peer review process encourages technical 
rigour.  
• Shares liability and responsibility amongst SS 
and RS.  

• Lack of oversight may lead to a 
lack of accountability.  
• Lack of resources and centralized 
tracking system make it difficult to 
monitor soil movement. 

Permit • Government oversight promotes accountability 
through a formal permit process that is auditable.  
• Centralized tracking of soil movement ensures 
transparency for future site owners and 
neighbouring properties.  
• May reduce the need for QP involvement, which 
will reduce costs for source and receiving site 
owners.  

• Imposes costs on enacting 
jurisdictions due to staffing needs 
and to maintain a permit tracking 
and enforcement system. 
• May limit innovation if the permit 
process is too restrictive or lengthy, 
negating the desired benefits of 
promoting excess soil reuse. 

Hybrid • Required resources for permit process can be 
mitigated by limiting government involvement in 
permit process to higher risk soil transfers (e.g., 
commercial- and industrial-quality soils).  
• QPs submit documentation to a centralized 
registry, promoting traceability. A registry would 
also facilitate periodic auditing to promote 
accountability. 

• Exemptions may promote 
“gaming” of the system to bypass 
the need for permits.  
• Some cost incurred by 
jurisdictions based on the level of 
involvement and the volume of the 
permit process.  

 700 
 701 
5.5 Anticipated Implementation Challenges 702 
 703 
The characterization of the source and receiving sites can be financially costly and lead to extended 704 
project timelines. This may reduce the availability of appropriate RSs and dissuade SSs from 705 
choosing excess soil reuse options.  706 
 707 
The retention of a QP may lead to increased project costs but could generate substantive cost savings 708 
if local beneficial reuses are identified. This may provide flexibility of judgement that reduces the 709 
regulatory burden through the assignment of responsibility, analogous to the process that is employed 710 
by current brownfield legislation in many provinces. More specifically, legislation and regulation do 711 
not have to predict every potential scenario. Jurisdictions may promote excess soil reuse on smaller-712 
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scale projects by considering the implementation of a risk-based approach that only requires QP 713 
involvement in soil movements exceeding a specified volume.  714 
 715 
In the absence of a clear framework of best practices for excess soil reuse and relocation, QPs may 716 
be hesitant about the potential liabilities associated with excess soil reuse, which may lead to the 717 
ongoing disposal of excess soil at landfills. This is due to an inability to predict changing guidelines 718 
and emerging contaminants. It may also lead to inappropriate dumping at environmentally sensitive 719 
sites, especially if QP oversight is not required in a particular jurisdiction.  720 
 721 
 722 
6. RECORD-KEEPING AND TRACEABILITY 723 
 724 
Record-keeping and traceability are necessary components of any excess soil movement to reduce 725 
future liability for both the source and receiving sites, confirm compliance with local rules and 726 
regulations, and facilitate identification when operational controls are required. Table 5  lists general 727 
information to include in a traceability document as well as issues and considerations related to 728 
traceability protocols. 729 
 730 
Table 5: Elements to be included in an excess soil reuse traceability protocol 731 

Document Elements to include  

Traceability document – 
general information 

• Identification of the site from which the soil was excavated, or of the 
treatment facility  
• Nature of the contaminants found in the excavated soil 
• Level to which the excavated soil is contaminated 
• Volume of soil to be reused 
• Identification of the site where the soil is to be reused and the exact 
location of the placed soil on the site 
• Land use at the RS 
• Soil quality guideline applicable for the RS 
• Names of the people responsible for the SS and RS 
• Approval for the soil reuse project from the relevant authority in the 
jurisdiction concerned (where applicable). 

Traceability document – 
possible further 
information 

• Presence of invasive species 
• Content of stones, stony material and other non-soil material 
• Consideration for soil that is made into products for sale and how that 
fits or does not fit into excess soil management.  

Transport document • Full addresses of both source and receiving sites 
• Volume and weight of soil 
• Carrier (trucking) information 
• Pollutant-tabulated concentrations of SS COPCs, presented with 
comparison to applicable guidelines.  

 732 
 733 
 734 
 735 
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The traceability protocol should be auditable and should include a mechanism to retain audit records. 736 
This may be implemented by requiring the involvement of an independent QP or a registration or 737 
permit through a regulator. Examples of auditable records include: 738 

• Bills of lading or a transfer ticket process. This process would identify the hauler, truck-739 
specific details (e.g., truck number, license plate), volume, SS and RS. One copy of the ticket 740 
would be associated with the SS and one copy with the RS.  741 

• A summary of load volumes and a description of the site area where each load was deposited 742 
or the associated use.  743 

• Laboratory certificates of analyses associated with verification sampling at the source or 744 
receiving site. These data should be associated with figures depicting the location of 745 
verification samples (at the source or receiving site) or describing a unique stockpile or truck 746 
load identifier.  747 

• Summary of inspection procedures and results at the SS and RS.  748 
 749 

The traceability protocol should be managed by a QP who will prepare a document summarizing the 750 
auditable records and confirming inspection procedures and the soil’s compliance with the applicable 751 
guidelines. 752 
 753 
When considering a traceability protocol, consideration should also be given to records keeping. A 754 
summary of pros and cons for records-keeping options is provided in Table 6.  755 
 756 
Some jurisdictions may consider situations in which soil traceability is unnecessary. Exemptions to 757 
a traceability protocol could include: 758 

• Soil used in waste management facilities, such as daily cover in landfills. Many jurisdictions 759 
have regulations regarding soil eligible to be used for such purposes. 760 

• Soil with concentrations lower than the most stringent guidelines in the jurisdiction (e.g., 761 
background or agricultural guidelines.  762 

• Soil with naturally occurring concentrations higher than typical background which meet 763 
appropriate guidelines or are used at a site with a similarly elevated background. 764 

• Soil reused on the site of origin. 765 
• Cut-off volume of soil under which the traceability protocol would not be required, in order to 766 

reduce the reporting burden and costs for excess soil reuse that is considered low-risk. 767 
 768 
 769 
7. POTENTIAL SOIL REUSE SCENARIOS 770 
 771 
The previous sections describe excess soil reuse principles, list potential approaches for managing 772 
excess soil source and receiving sites, and outline site owners’ responsibilities. Table 7 provides 773 
examples of excess soil reuse. 774 
 775 
If excess soils are transferred to an RS that is under site-specific risk assessment or risk management, 776 
the quality and quantity of the imported soil must be consistent with the risk assessment or risk 777 
management plan assumptions or subjected to local oversight. 778 
 779 
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Table 6: Summary of records-keeping approaches  780 
Approach Pros  Cons 
Government 
agency 

• Many jurisdictions already have 
environmental agencies equipped to 
issue permits, receive and review 
records and enforce legislation.  
• Managing excess soil is 
complementary to other activities such 
as site remediation and waste 
management, which promotes 
integration.  

• Potentially a significant increased 
demand on government resources as 
environmental agencies are typically 
managing many different activities.  
• Competing demands for resources may 
lead to delays in the approvals process, 
which may dissuade site owners from 
applying an excess soil reuse approach.  

Not-for-profit 
organization 

• A not-for-profit can have a board 
comprised of private- and public-sector 
stakeholders allowing the organization to 
respond and adapt quickly to ensure that 
excess soil reuse remains a viable 
option.  
• Minimal financial and human resource 
burden on existing government 
agencies.  

• A not-for-profit will require start-up 
funding or, depending on their scope, a 
consistent source of funding. Could be 
annual grants from a government agency 
or subsidized in part by user fees, which 
may limit excess soil reuse if the financial 
burden is too high.  
• The structure must consider records 
accessibility, meaning whether or not the 
public will be guaranteed access to 
records the way it would be with a 
government agency.  

No 
centralized 
records 

• Legislation or regulations could be 
developed to require formal preparation 
of documents in support of excess soil 
management, which could then be 
required by existing environmental 
protection agency officers to ensure 
compliance.  
• Largely driven by complaints and 
concerns. This would require minimal 
resources to implement and would also 
reduce barriers (time and expense) for 
the private sector to undertake excess 
soil management activities. 

• Lack of a centralized permit or records 
repository may make it difficult for future 
property owners to evaluate a potential 
liability associated with a site that has 
received excess soil or to evaluate the 
degree of contamination, which 
contradicts one objective of this excess 
soil guidance document.  
• In the absence of a centralized body 
monitoring excess soil reuse, illegal or 
harmful soil movement may occur.  

 781 
 782 
8. ISSUES SPECIFIC TO DREDGE MATERIAL REUSE ON LAND 783 
 784 
Dredging is undertaken to remove sediment and debris from locations that are either partially 785 
underwater or in shallow marine or freshwater environments or stormwater ponds, typically in order 786 
to install or maintain infrastructure and maintain navigable waterways. CCME (1995) defines 787 
sediment as “the bottom deposits in aquatic environments that are composed of particulate matter (of 788 
various sizes, shapes, mineralogy) from various sources (e.g., terrigenous, biogenic, authigenic).”  789 
 790 
 791 
 792 
 793 
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8.1 Dredge Material Characterization 794 
 795 
Natural and anthropogenic processes concentrate background elements and contaminants into 796 
sediment; many different potential parameters of the sediment must be tested. A list of potential 797 
contaminants of concern must be developed based on the potential contaminant sources up gradient 798 
from the dredge site. For example, characterization should specifically consider that sodium and 799 
chloride may be contaminants of concern for marine sediment deposited on land. Sediment testing 800 
should consider analyzing for the presence of persistent contaminants in the environment, such as 801 
metals, long-chain or multi-ring organics (polychlorinated biphenyls [PCBs], polycyclic aromatic 802 
hydrocarbons [PAHs] and halogenated pesticides) and tributyltin, among others. Depending on the 803 
source of the dredged material, additional parameters may need to be considered.  804 
 805 
CCME (2016) has provided guidance on the characterization of sediment and has developed 806 
recommended generic guidelines for marine and freshwater sediment. These guidelines suit an 807 
aquatic environment which is generally considered to be more ecologically sensitive than a terrestrial 808 
environment.   809 
 810 
Sediment may be excavated and reused in terrestrial environments. However, the material should be 811 
considered in the context of the generic guidelines for the soil and of the potential impacts that may 812 
arise specifically from the physical or chemical properties of sediment (e.g., salt leaching from marine 813 
sediment) when placed on land. Functionally, sedimentary material becomes soil when it is removed 814 
from an aquatic environment, dried and deposited in a terrestrial environment.  815 
 816 
The following should be considered when evaluating the reuse of sediment as a soil:  817 

• Appropriate sediment sampling methods must be used to pre-characterize the dredge material.  818 
• Dredged material must be dewatered and desalinated (marine sediment). 819 
• The material’s organic content may require treatment. 820 
• Additional characterization or assessment may be required following dewatering 821 

(geotechnical, contaminant concentrations). 822 
• Composition, grain size distribution and geotechnical properties must be considered as key 823 

factors in determining options for beneficial use. 824 

• If desalination is not undertaken, precautions must be taken to avoid salt contamination of 825 
freshwater resources. 826 

 827 
 828 
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Table 7: Examples of soil reuse scenarios 829 
Contaminant 
concentrations 
at SS 

Soil quality at 
RS 

Restrictions 
on use 

Tracking  QP 
involvement 

Notes 

Falls within the 
province’s 
typical 
background 
concentration 
range and does 
not exceed 
health-based 
guidelines  

RS has 
background 
conditions 
consistent with 
SS. 

No restriction Not required, 
but could be 
recommended 

Optional Jurisdiction may provide typical background 
concentration range, e.g., Ontario’s typical range. 

Falls within site-
specific 
background 
concentration 
range  

RS has 
background 
concentrations 
consistent with 
SS  

No restriction Not required, 
but 
recommended 

Yes  Jurisdiction may have protocols for determining site-
specific background concentrations. Concentrations 
may vary with depth. In some cases, background 
concentration may be higher than health-based 
guidelines and may required input from the health 
authority.  

Meets most 
stringent soil 
quality 
guidelines of 
agricultural or 
residential land 
uses.  
 
 
 
 
 

Agricultural 
and residential 
– single family 
dwellings with 
yards or 
gardens 

Apply 
reasonable 
use concept 

Yes Yes The receiving site is considered to be sensitive and 
comes with increased liability if the SS is 
mischaracterized. 

Residential – 
apartment or 
condominium 
towers 

Apply 
reasonable 
use concept 

Yes Yes Less sensitive than a single-family dwelling or 
agricultural use from liability perspective. Guidelines 
may change. Tracking would allow problems to be 
traced.  

Urban 
parkland 

Apply 
reasonable 
use concept 

Yes Yes Operational controls possible to limit liability. Changing 
guidelines possible. Tracking would allow problems to 
be traced. 
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Contaminant 
concentrations 
at SS 

Soil quality at 
RS 

Restrictions 
on use 

Tracking  QP 
involvement 

Notes 

Meets most 
stringent soil 
quality 
guidelines of 
agricultural or 
residential land 
uses 
(continued). 

Commercial 
and industrial 

No restriction Yes Yes Changing guidelines unlikely to result in exceedance of 
C/I guidelines. Potential risk associated with emerging 
contaminants of concern.  

Meets 
commercial or 
industrial 
guidelines 

Commercial 
and industrial 

Apply 
reasonable 
use concept 

Yes Yes Future remediation may be needed if redeveloped to a 
more sensitive land use. Guidelines may change. 
Tracking would allow problems to be traced.  

Exceeds soil 
quality guideline 

 
 

Road 
construction 

Encapsulate 
within road 
base, must 
ensure 
contaminants 
will be 
immobile 

Yes Yes Road authority must take responsibility to manage the 
site appropriately if excavation is required. Restrictions 
may apply on where the material is placed, e.g., avoid 
wetland crossings. 

Landfill daily or 
intermediate 
cover 

Must be non-
hazardous and 
meet required 
landfill waste 
characteristics 

Yes Optional—as 
required by 
jurisdictional 
waste 
management 
regulations 

Relatively straightforward to manage provided that the 
soil meets the landfill permit requirements for cover 
material.  

Landfill final 
cover 

Must meet soil 
quality 
guidelines for 
final land use 

Yes Optional—as 
required by 
jurisdictional 
waste 
management 
regulations 

Relatively straightforward to manage provided that the 
soil meets the landfill permit requirements for cover 
material.  

830 
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8.2 Dredge Material Reuse Scenarios 831 
 832 
Assuming that project-specific physical and chemical quality requirements are met, the options for 833 
beneficial reuse of sediment may include near-shore land creation (shore protection, berm creation, 834 
wharves), beach nourishment and wetlands restoration. Other reuse applications may include 835 
adding sediment as an organic-rich amendment to low-organic soil to improve plant growth or as 836 
cover over highly mineralized areas (e.g., tailings impoundments). 837 
 838 
 839 
9. CONDITIONS REQUIRING LEACHING TESTS TO BE PERFORMED 840 
 841 
For most applications, analyses of the bulk chemistry of soil quality should allow for protective 842 
reuse of soils as outlined in the preceding sections. In situations where leaching of inorganic 843 
contaminants into groundwater is an issue (e.g., shallow groundwater, particular use of 844 
groundwater), leaching tests should be undertaken on a case-by-case basis. When excess soil 845 
exceeds its relative maximum allowable criteria (MAC) for different specific contaminants, a QP 846 
may review the impact of migrating those contaminants by performing a leachate extraction test 847 
on the soil. A number of static and kinetic leachate testing methods are currently in practice to 848 
evaluate the rate of contaminant desorption under different physical and chemical conditions. 849 
Examples of these methods are summarized in Table 8.  850 
 851 
The selection or design of an appropriate leachate testing method should consider the source of 852 
the materials, regional and local regulatory requirements and acceptability of reference criteria in 853 
the jurisdictions, the nature of the materials and the final placement. The QP may then make a 854 
professional judgement based on the presence or absence of COPCs in the leachate produced from 855 
the soil and recommend appropriate reuse applications before considering the soil to be waste for 856 
disposal at a licensed site. In all cases, the QP must follow the precautionary principle to ensure 857 
that soil reuse remains protective of the receiving environment and human users at the RS.  858 
 859 
 860 
 861 
 862 
 863 
 864 
 865 
 866 
 867 
 868 
 869 
 870 
 871 
 872 
 873 
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Table 8: Commonly used leaching procedures  874 
Method Summary 

Static testing 
Toxicity Characteristic 
Leaching Procedure 
(TCLP) – USEPA Method 
1311a 

The TCLP is designed to determine the mobility of both organic and 
inorganic analytes present in liquid, solid and multiphasic wastes. The 
TCLP is designed to simulate material sitting inside a landfill. The liquid, if 
any, is separated from the solid phase and stored for later analysis. The 
solid-phase leachate is extracted with an extraction fluid at a ratio of 20:1 
(20 parts liquid to one part solid) by weight. The extraction fluid employed 
is a function of the alkalinity of the solid phase of the waste. If compatible 
(i.e., multiple phases will not form on combination), both liquids are 
analyzed together. If incompatible, the liquids are analyzed separately, 
and the results are mathematically combined to yield a volume-weighted 
average concentration. 

Synthetic Precipitation 
Leaching Procedure 
(SPLP) – USEPA Method 
1312a 

– ASTM D6234 – 13 
 

The SPLP is designed to determine the mobility of both organic and 
inorganic analytes present in liquid, soil and waste. The SPLP is 
designed to simulate material sitting in situ. The liquid phase, if any, is 
separated from the solid phase and stored for later analysis. The solid-
phase leachate is extracted with an extraction fluid at a ratio of 20:1 (20 
parts liquid to one part solid) by weight. The extraction fluid employed is a 
function of where the soil sample site is located. If incompatible, the 
liquids are analyzed separately, and the results are mathematically 
combined to yield a volume-weighted average concentration. Ontario has 
adopted a modified version of the SPLP for use when leachate analysis is 
required as part of the excess soil quality standards developed for 
Ontario Regulation 406/19, On-Site and Excess Soil Management. 

Meteoric Water Mobility 
Procedure (MWMP) b  
ASTM E2242 – 13 

The MWMP is designed to evaluate the potential for the dissolution and 
mobility of constituents from a mine rock sample by using meteoric water. 
The procedure consists of a single-pass column leach over a 24-hour 
period using a 1:1 solids-water ratio. The extraction fluid Type II reagent 
grade water (i.e., simulated meteoric water). The leachate is collected for 
analysis. 

Shake flask extractionc 

ASTM D3987 – 12  
 

The shake flask extraction test is designed to determine the mass of 
soluble constituents in solid materials and is the procedure 
recommendedc for higher water-to-solids ratios. The test material is mixed 
with water at a ratio of 3:1 (three parts liquid to one part solid) by weight. 
The water-solid ratio may be adjusted on a case-by-case basis. It is 
recommended to use water that is characteristic of the site, if available; 
otherwise, the standard procedure is to use deionized water. The sample 
is gently agitated for 24 hours and allowed to settle for at least three 
hours. The leachate is extracted for analysis.  

United States Geological 
Survey (USGS) Field 
Leach Test (FLT)d 

The USGS FLT is designed to determine the potential for material to 
release metals and acid when exposed to natural waters. The test 
material is mixed with deionized water at a ratio of 20:1 (20 parts liquid to 
one part solid) by weight. The mixture is shaken vigorously for five 
minutes and allowed to settle for approximately 10 minutes. The leachate 
is extracted for analysis. 

Colorado Division of 
Minerals and Geology 
(CDMG) Leach Testd 

The CDMG leach test is designed to determine the potential for soils to 
release metals when exposed to natural waters. The test material is 
mixed with deionized water at a ratio of 2:1 (two parts liquid to one part 
solid) by weight. The mixture is stirred vigorously for 15 seconds and 
allowed to settle for approximately 90 minutes. The leachate is extracted 
for analysis. 
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Method Summary 
Compliance Test for 
Granular Waste Materials 
and Sludgese EN 12457 

The compliance test is designed to assess leachability under mild 
extraction conditions for waste disposal or material reuse options. The 
test has four different procedures depending on the nature of the material 
and the site. The liquid-solid ratios range between 2:1 and 10:1, with the 
latter being more commonly applied.  

MA.100-Lix.com.1.1f The procedure is designed to evaluate the mobility of both organic and 
inorganic analytes present in liquid, soil and waste. The procedure uses a 
combination of other methods, namely the TCLP and SPLP listed above, 
outlining their appropriate usage in Québec.  

Kinetic testing 
Humidity cell testingc 

ASTM D5744 – 13e1 
The humidity cell test procedure is designed to predict primary reaction 
rates under aerobic weathering conditions, providing data on the rates of 
elemental release, acid generation and acid neutralization for 
geochemical conditions encountered in the test. Approximately 1 kg of 
test material is placed in the humidity cell. The test material should be 
analyzed pre- and post-testing. The humidity cell is subjected to seven-
day cycles, with three days of dry air, three days of humid air and flushing 
with 500 ml of deionized water on the seventh day. The rinse water is 
allowed to interact with the sample for at least two hours before being 
drained for analysis. The cycles repeat until the sample is geochemically 
stable, which often takes 40 weeks but may take more than 60 weeks. 

Trickle leach columnsc Trickle leach columns are designed to measure the impact of weathering 
and secondary mineral formation on drainage chemistry. Subaerial leach 
columns may be used to predict the drainage chemistry from well-drained 
materials, while subaqueous columns may be used to predict the 
drainage chemistry from submerged materials. Trickle leach column test 
procedures are created to be site-specific and should match field 
conditions as much as possible (e.g., rate of precipitation, pH of 
leachate). Test materials placed in the column should be analyzed pre- 
and post-testing. 

 875 
* It is recommended that all chemical analyses be undertaken by a laboratory certified with an internationally recognized accreditation 876 
body (e.g., Standards Council of Canada (SCC) or Canadian Association for Laboratory Accreditation (CALA)) and in accordance with 877 
the International Standard ISO/IEC 17025 General Requirements for the Competence of Testing and Calibration Laboratories. 878 
 879 
Table notes: 880 
a United States Environmental Protection Agency (USEPA). 2015. Test Methods for Evaluating Solid Waste, Physical/Chemical 881 
Methods, EPA publication SW‐846, Third Edition, Final Updates I (1993), II (1995), IIA (1994), IIB (1995), III (1997), IIIA (1999), IIIB 882 
(2005), IV (2008) and V (2015). 883 
b ASTM. (2013). Standard Test Method for Column Percolation Extraction of Mine Rock by the Meteoric Water Mobility 884 
Procedure. ASTM Int. 885 
c  Price, W. A. 2009. Prediction Manual for Drainage Chemistry from Sulphidic Geological Materials. MEND Report 1.20.1. CANMET 886 
– Mining and Minerals Sciences Laboratories, Natural Resources Canada, Smithers. Available online: http://www.abandoned-887 
mines.org/pdfs/MENDPredictionManual-Jan05.pdf (viewed 2018-11-28).  888 
d Hageman, P.L., Smith, K.S., Wildeman, T.R. and Ranville, J.F. 2005. Comparison of Mine Waste Assessment Methods at the Rattler 889 
Mine Site, Virginia Canyon, Colorado. 2005 National Meeting of the American Society of Mining and Reclamation, Breckenridge, CO. 890 
June 19-23, 2005. ASMR, Lexington.  891 
e Washington State Department of Ecology. 2003. An Assessment of Laboratory Leaching Tests for Predicting the Impacts of Fill 892 
Material on Ground Water and Surface Water Quality. Publication No. 03-09-107. WSDE, Washington. Available online: 893 
https://fortress.wa.gov/ecy/publications/documents/0309107.pdf (viewed 2018-11-28) 894 
f Centre d’Expertise en Analyse Environnementale du Québec (CEAEQ). 2012. Protocole de lixiviation pour les espèces inorganiques, 895 
MA. 100 – Lix.com. 1.1, Rev. 1. Ministère du Développement durable, de l'Environnement, de la Faune et des Parcs du Québec, 896 
07(1), 1-17. Québec city. Available online:http://www.ceaeq.gouv.qc.ca/methodes/pdf/MA100Lixcom11.pdf (viewed 2022-03-17).   897 
 898 
 899 
 900 

http://www.abandoned-mines.org/pdfs/MENDPredictionManual-Jan05.pdf
http://www.abandoned-mines.org/pdfs/MENDPredictionManual-Jan05.pdf
https://fortress.wa.gov/ecy/publications/documents/0309107.pdf
http://www.ceaeq.gouv.qc.ca/methodes/pdf/MA100Lixcom11.pdf
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10. CONSIDERATIONS RELATED TO SITE LIABILITY 901 
 902 
Risk management plays, and will continue to play, a significant ongoing role in the development 903 
and adoption of any excess soil policy. We anticipate that in the absence of clear legislative or 904 
regulatory guidance for source and receiving sites, the following common concerns will limit the 905 
adoption of an excess soil reuse approach and the availability of RSs:  906 

• Poor SS characterization may result in unevaluated contaminants of concern or biased 907 
results. The representativeness of verification samples must be considered. For example, 908 
sampling method bias can occur when soil samples are collected from below a smear zone 909 
at a light non-aqueous phase liquid (LNAPL) site. Conversely, only shallow soils may be 910 
collected at a dense non-aqueous phase liquid (DNAPL) site. Poorly characterized soils 911 
may lead to increased liability at the SS or the RS.  912 

• Potential daughter (breakdown) products associated with imported soil fill may arise. For 913 
example, even if soil meets the guidelines at a given point in time, daughter product 914 
exceedances may occur as a result of changes in physical chemistry, bio-transformation or 915 
interactions with other compounds (e.g., oxidants or reductants) after the soil is relocated. 916 
This may impose a liability on the SS or RS and limit future site use at the RS.  917 

• Regulatory guidelines may change. For instance, if the current guideline is 150 µg/kg and 918 
soil meets the guideline with an upper range concentration of 140 µg/kg, a contaminated 919 
site may result if the guideline changes to a lower maximum concentration. This would 920 
create a liability for the RS and may limit future site use.  921 

• Soil arriving at an RS may be poorly controlled. Some materials, such as quarry- or pit-922 
derived materials, can be traced with a bill of lading and the material is traditionally 923 
relatively consistent, which allows for relatively simple visual confirmation that the 924 
material is from the expected source. In circumstances where soil is being received from 925 
excess soil sites, the material may be non-homogeneous, creating challenges when it comes 926 
to meeting chemical and physical specifications. There are also concerns with traceability 927 
(i.e., receipt of unwelcome loads from unknown sites) and accountability (i.e., that SS 928 
characterization was properly completed, and the SS chemistry provided is representative 929 
of all the soil being delivered). This can be addressed with proper operational controls; 930 
however, the additional cost of managing such a process may limit the adoption of an 931 
excess soils approach.  932 

• Emerging contaminants of concern for which there are no generic guidelines present a risk 933 
that a site might be later designated contaminated as guidelines evolve. Emerging 934 
contaminants of concern are a particular issue at sites with anthropogenic activities that 935 
result in a discharge to the environment (e.g., per- and polyfluoroalkyl substances 936 
substances (PFAS) associated with fire-fighting foam). It is not possible to predict all 937 
potential future contaminants or concentrations of concern; therefore, the RS bears some 938 
risk of future liability as a direct result of the potential future contaminants of concern. A 939 
QP or an SS may also assume some liability and may be hesitant to assume this risk if a 940 
contaminant is measurable but there is not yet an accepted guideline. A QP may use 941 
judgement to balance the benefits of an excess soil application and landfilling. One risk 942 
mitigation strategy might be to prioritize SS reuse of the highest-risk soils or to identify 943 
RSs with activities that generate similar contaminants of concern.  944 

 945 
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11. CONCLUSION 946 
 947 
The objective of this guidance is to cover the many aspects for jurisdictions to consider in the 948 
implementation of an excess soil policy or guidance. It highlights that excess soil reuse should not 949 
be a “pollute up to” permission, and that it has to be done without endangering human health, 950 
harming the environment or removing any permitted land use on a given site. The quality of the 951 
site receiving the excess soil should not be negatively affected. Applying the principles of this 952 
guidance will help ensure that excess soil reuse will not cause problems and will be done in a 953 
beneficial way. From a sustainable development perspective, excess soil reuse can be very 954 
beneficial when soil is used as a substitute for material that would otherwise be imported to the 955 
site from a pit or quarry for such purposes as berming, infilling, or geotechnical material uses. 956 
 957 
Excess soil reuse projects should include both an SMP and an FMP, produced at the SS and the 958 
RS respectively. These plans, completed under the supervision of a QP, will ensure that the excess 959 
soil is reused in a proper way, given its level of contamination, the contamination level of the soil 960 
at the RS, the permitted land uses at the RS and the proposed use of these soils. Soil traceability 961 
and site liability are also very important aspects to consider in order to ensure that the soil is sent 962 
to the proper site for the proper use, that the excess soil is carefully handled, and that the RS owner 963 
is fully aware of both the conditions under which the soil should be reused and of its 964 
responsibilities related to excess soil reuse. 965 
 966 
 967 



  

32 

 

12. REFERENCES 968 
 969 
Beaulieu, M. 2021. Guide d’intervention – Protection des sols et réhabilitation des terrains contaminés. Ministère de 970 

l’Environnement et de la Lutte contre les changements climatiques, Québec, mai 2021, 326 p. 971 
https://www.environnement.gouv.qc.ca/sol/terrains/guide-intervention/guide-intervention-protection-972 
rehab.pdf. 973 

 974 
CCME (Canadian Council of Ministers of the Environment). 1994. Subsurface Assessment Handbook for 975 

Contaminated Sites. CCME, Winnipeg. Available online: www.ccme.ca (viewed on September 6, 2018). 976 
 977 
CCME. 1995. Protocol for the Derivation of Canadian Sediment Quality Guidelines for the Protection of Aquatic Life. 978 

CCME, Winnipeg. Available online: www.ccme.ca (viewed on September 6, 2018). 979 
 980 
CCME. 2006. A Protocol for the Derivation of Environmental and Human Health Soil Quality Guidelines. CCME, 981 

Winnipeg. Available online: www.ccme.ca (viewed on September 6, 2018).  982 
 983 
CCME. 2008. Canada-Wide Standards for Petroleum Hydrocarbons (PHC) in Soil. CCME, Winnipeg. Available 984 

online: www.ccme.ca (viewed on September 6, 2018). 985 
 986 
CCME. 2016. Guidance Manual for Site Characterization in Support of Environmental and Human Health Risk 987 

Assessment, Volume 1. CCME, Winnipeg. Available online: www.ccme.ca (viewed on September 6, 2018). 988 
 989 
CEAEQ (Centre d’expertise en analyse environnementale du Québec). 2010. Guide d’échantillonnage à des fins 990 

d’analyses environnementales, cahier 5 échantillonnage des sols. CEAEQ, Québec city. Available online: 991 
http://www.ceaeq.gouv.qc.ca/documents/publications/echantillonnage/solsC5.pdf (viewed on September 6, 992 
2018). 993 

 994 
ITRC (Interstate Technology Regulatory Council). 2012. Incremental Sampling Methodology. ITRC, Washington. 995 

Available online: https://www.itrcweb.org/ism-1/pdfs/ISM-1_021512_Final.pdf (viewed on September 6, 996 
2018). 997 

 998 
MECP (Ontario Ministry of Environment Conservation and Parks). 2022. Ontario Regulation 406/19: On-Site and 999 

Excess Soil Management. MECP, Toronto. Available online: O. Reg. 406/19: ON-SITE AND EXCESS SOIL 1000 
MANAGEMENT (ontario.ca) (viewed on September 23, 2022). 1001 

 1002 
MENV (Ministère de l’Environnement). 2003. Terrains contaminés, guide de caractérisation des terrains. MENV, 1003 

Québec city. Available online: http://www.mddelcc.gouv.qc.ca/sol/terrains/guide/guidecaracterisation.pdf 1004 
(viewed on September 6, 2018).  1005 

 1006 
MOEBC (British Columbia Ministry of the Environment). 2009a. Technical Guidance on Contaminated Sites: Site 1007 

Characterization and Confirmation Testing. MOEBC, Environmental Management Branch, Vancouver. 1008 
Available online: http://www2.gov.bc.ca/assets/gov/environment/air-land-water/site-1009 
remediation/docs/technical-guidance/tg01.pdf (viewed on September 6, 2018). 1010 

 1011 
MOEBC. 2009b. Statistical Criteria for Characterizing a Volume of Contaminated Material. MOEBC, Environmental 1012 

Management Branch, Vancouver. Available online: http://www2.gov.bc.ca/assets/gov/environment/air-land-1013 
water/site-remediation/docs/technical-guidance/tg02.pdf  (viewed on September 6, 2018). 1014 

 1015 
MOE (Ontario Ministry of the Environment). 2011. Ontario Regulation 153/04: Records of Site Condition – Part xv.1 1016 

of the Act. MOE, Toronto. Available online: https://www.ontario.ca/laws/regulation/040153 (viewed on 1017 
September 6, 2018). 1018 

 1019 
MOEE (Ontario Ministry of the Environment and Energy). 1994. Guideline B-7: Incorporation of the Reasonable Use 1020 

Concept into MOEE Groundwater Management Activities.  MOEE, Toronto. Available online: 1021 

http://www.ccme.ca/
http://www.ccme.ca/
http://www.ccme.ca/
http://www.ccme.ca/
http://www.ccme.ca/
http://www.ceaeq.gouv.qc.ca/documents/publications/echantillonnage/solsC5.pdf
https://www.itrcweb.org/ism-1/pdfs/ISM-1_021512_Final.pdf
https://www.ontario.ca/laws/regulation/190406?search=excess+soil
https://www.ontario.ca/laws/regulation/190406?search=excess+soil
http://www.mddelcc.gouv.qc.ca/sol/terrains/guide/guidecaracterisation.pdf
http://www2.gov.bc.ca/assets/gov/environment/air-land-water/site-remediation/docs/technical-guidance/tg01.pdf
http://www2.gov.bc.ca/assets/gov/environment/air-land-water/site-remediation/docs/technical-guidance/tg01.pdf
http://www2.gov.bc.ca/assets/gov/environment/air-land-water/site-remediation/docs/technical-guidance/tg02.pdf
http://www2.gov.bc.ca/assets/gov/environment/air-land-water/site-remediation/docs/technical-guidance/tg02.pdf
https://www.ontario.ca/laws/regulation/040153


  

33 

 

https://www.ontario.ca/document/guideline-b-7-incorporation-reasonable-use-concept-moee-groundwater-1022 
management-activities (viewed on September 6, 2018). 1023 

 1024 
MOEE. 2008. Procedure B-7-1: Determination of Contaminant Limits and Attenuation Zones. MOEE, Toronto. 1025 

Available online: https://www.ontario.ca/document/b-7-1-determination-contaminant-limits-and-attenuation-1026 
zones (viewed on September 6, 2018). 1027 

 1028 
USEPA (United States Environmental Protection Agency). 1991. Removal Program Representative Sampling 1029 

Guidance, Volume 1: Soil. USEPA, Office of Emergency and Remedial Response, Washington. Available 1030 
online: 1031 
https://nepis.epa.gov/Exe/ZyNET.exe/P100FTVY.TXT?ZyActionD=ZyDocument&Client=EPA&Index=19911032 
+Thru+1994&Docs=&Query=&Time=&EndTime=&SearchMethod=1&TocRestrict=n&Toc=&TocEntry=&Q1033 
Field=&QFieldYear=&QFieldMonth=&QFieldDay=&IntQFieldOp=0&ExtQFieldOp=0&XmlQuery=&File=1034 
D%3A%5Czyfiles%5CIndex%20Data%5C91thru94%5CTxt%5C00000029%5CP100FTVY.txt&User=ANON1035 
YMOUS&Password=anonymous&SortMethod=h%7C-1036 
&MaximumDocuments=1&FuzzyDegree=0&ImageQuality=r75g8/r75g8/x150y150g16/i425&Display=hpfr&1037 
DefSeekPage=x&SearchBack=ZyActionL&Back=ZyActionS&BackDesc=Results%20page&MaximumPages1038 
=1&ZyEntry=1&SeekPage=x&ZyPURL (viewed on September 6, 2018).  1039 

 1040 
VPB (Vancouver Park Board). 2015. Best Management Practices: Importing Fill Material. VPB, Vancouver. 1041 

Available online: http://vancouver.ca/files/cov/Park-Development-Standards-BMP-Importing-Fill-Material-1042 
VPB.pdf (viewed on September 6, 2018). 1043 

  1044 

https://www.ontario.ca/document/guideline-b-7-incorporation-reasonable-use-concept-moee-groundwater-management-activities
https://www.ontario.ca/document/guideline-b-7-incorporation-reasonable-use-concept-moee-groundwater-management-activities
https://www.ontario.ca/document/b-7-1-determination-contaminant-limits-and-attenuation-zones
https://www.ontario.ca/document/b-7-1-determination-contaminant-limits-and-attenuation-zones
https://nepis.epa.gov/Exe/ZyNET.exe/P100FTVY.TXT?ZyActionD=ZyDocument&Client=EPA&Index=1991+Thru+1994&Docs=&Query=&Time=&EndTime=&SearchMethod=1&TocRestrict=n&Toc=&TocEntry=&QField=&QFieldYear=&QFieldMonth=&QFieldDay=&IntQFieldOp=0&ExtQFieldOp=0&XmlQuery=&File=D%3A%5Czyfiles%5CIndex%20Data%5C91thru94%5CTxt%5C00000029%5CP100FTVY.txt&User=ANONYMOUS&Password=anonymous&SortMethod=h%7C-&MaximumDocuments=1&FuzzyDegree=0&ImageQuality=r75g8/r75g8/x150y150g16/i425&Display=hpfr&DefSeekPage=x&SearchBack=ZyActionL&Back=ZyActionS&BackDesc=Results%20page&MaximumPages=1&ZyEntry=1&SeekPage=x&ZyPURL
https://nepis.epa.gov/Exe/ZyNET.exe/P100FTVY.TXT?ZyActionD=ZyDocument&Client=EPA&Index=1991+Thru+1994&Docs=&Query=&Time=&EndTime=&SearchMethod=1&TocRestrict=n&Toc=&TocEntry=&QField=&QFieldYear=&QFieldMonth=&QFieldDay=&IntQFieldOp=0&ExtQFieldOp=0&XmlQuery=&File=D%3A%5Czyfiles%5CIndex%20Data%5C91thru94%5CTxt%5C00000029%5CP100FTVY.txt&User=ANONYMOUS&Password=anonymous&SortMethod=h%7C-&MaximumDocuments=1&FuzzyDegree=0&ImageQuality=r75g8/r75g8/x150y150g16/i425&Display=hpfr&DefSeekPage=x&SearchBack=ZyActionL&Back=ZyActionS&BackDesc=Results%20page&MaximumPages=1&ZyEntry=1&SeekPage=x&ZyPURL
https://nepis.epa.gov/Exe/ZyNET.exe/P100FTVY.TXT?ZyActionD=ZyDocument&Client=EPA&Index=1991+Thru+1994&Docs=&Query=&Time=&EndTime=&SearchMethod=1&TocRestrict=n&Toc=&TocEntry=&QField=&QFieldYear=&QFieldMonth=&QFieldDay=&IntQFieldOp=0&ExtQFieldOp=0&XmlQuery=&File=D%3A%5Czyfiles%5CIndex%20Data%5C91thru94%5CTxt%5C00000029%5CP100FTVY.txt&User=ANONYMOUS&Password=anonymous&SortMethod=h%7C-&MaximumDocuments=1&FuzzyDegree=0&ImageQuality=r75g8/r75g8/x150y150g16/i425&Display=hpfr&DefSeekPage=x&SearchBack=ZyActionL&Back=ZyActionS&BackDesc=Results%20page&MaximumPages=1&ZyEntry=1&SeekPage=x&ZyPURL
https://nepis.epa.gov/Exe/ZyNET.exe/P100FTVY.TXT?ZyActionD=ZyDocument&Client=EPA&Index=1991+Thru+1994&Docs=&Query=&Time=&EndTime=&SearchMethod=1&TocRestrict=n&Toc=&TocEntry=&QField=&QFieldYear=&QFieldMonth=&QFieldDay=&IntQFieldOp=0&ExtQFieldOp=0&XmlQuery=&File=D%3A%5Czyfiles%5CIndex%20Data%5C91thru94%5CTxt%5C00000029%5CP100FTVY.txt&User=ANONYMOUS&Password=anonymous&SortMethod=h%7C-&MaximumDocuments=1&FuzzyDegree=0&ImageQuality=r75g8/r75g8/x150y150g16/i425&Display=hpfr&DefSeekPage=x&SearchBack=ZyActionL&Back=ZyActionS&BackDesc=Results%20page&MaximumPages=1&ZyEntry=1&SeekPage=x&ZyPURL
https://nepis.epa.gov/Exe/ZyNET.exe/P100FTVY.TXT?ZyActionD=ZyDocument&Client=EPA&Index=1991+Thru+1994&Docs=&Query=&Time=&EndTime=&SearchMethod=1&TocRestrict=n&Toc=&TocEntry=&QField=&QFieldYear=&QFieldMonth=&QFieldDay=&IntQFieldOp=0&ExtQFieldOp=0&XmlQuery=&File=D%3A%5Czyfiles%5CIndex%20Data%5C91thru94%5CTxt%5C00000029%5CP100FTVY.txt&User=ANONYMOUS&Password=anonymous&SortMethod=h%7C-&MaximumDocuments=1&FuzzyDegree=0&ImageQuality=r75g8/r75g8/x150y150g16/i425&Display=hpfr&DefSeekPage=x&SearchBack=ZyActionL&Back=ZyActionS&BackDesc=Results%20page&MaximumPages=1&ZyEntry=1&SeekPage=x&ZyPURL
https://nepis.epa.gov/Exe/ZyNET.exe/P100FTVY.TXT?ZyActionD=ZyDocument&Client=EPA&Index=1991+Thru+1994&Docs=&Query=&Time=&EndTime=&SearchMethod=1&TocRestrict=n&Toc=&TocEntry=&QField=&QFieldYear=&QFieldMonth=&QFieldDay=&IntQFieldOp=0&ExtQFieldOp=0&XmlQuery=&File=D%3A%5Czyfiles%5CIndex%20Data%5C91thru94%5CTxt%5C00000029%5CP100FTVY.txt&User=ANONYMOUS&Password=anonymous&SortMethod=h%7C-&MaximumDocuments=1&FuzzyDegree=0&ImageQuality=r75g8/r75g8/x150y150g16/i425&Display=hpfr&DefSeekPage=x&SearchBack=ZyActionL&Back=ZyActionS&BackDesc=Results%20page&MaximumPages=1&ZyEntry=1&SeekPage=x&ZyPURL
https://nepis.epa.gov/Exe/ZyNET.exe/P100FTVY.TXT?ZyActionD=ZyDocument&Client=EPA&Index=1991+Thru+1994&Docs=&Query=&Time=&EndTime=&SearchMethod=1&TocRestrict=n&Toc=&TocEntry=&QField=&QFieldYear=&QFieldMonth=&QFieldDay=&IntQFieldOp=0&ExtQFieldOp=0&XmlQuery=&File=D%3A%5Czyfiles%5CIndex%20Data%5C91thru94%5CTxt%5C00000029%5CP100FTVY.txt&User=ANONYMOUS&Password=anonymous&SortMethod=h%7C-&MaximumDocuments=1&FuzzyDegree=0&ImageQuality=r75g8/r75g8/x150y150g16/i425&Display=hpfr&DefSeekPage=x&SearchBack=ZyActionL&Back=ZyActionS&BackDesc=Results%20page&MaximumPages=1&ZyEntry=1&SeekPage=x&ZyPURL
https://nepis.epa.gov/Exe/ZyNET.exe/P100FTVY.TXT?ZyActionD=ZyDocument&Client=EPA&Index=1991+Thru+1994&Docs=&Query=&Time=&EndTime=&SearchMethod=1&TocRestrict=n&Toc=&TocEntry=&QField=&QFieldYear=&QFieldMonth=&QFieldDay=&IntQFieldOp=0&ExtQFieldOp=0&XmlQuery=&File=D%3A%5Czyfiles%5CIndex%20Data%5C91thru94%5CTxt%5C00000029%5CP100FTVY.txt&User=ANONYMOUS&Password=anonymous&SortMethod=h%7C-&MaximumDocuments=1&FuzzyDegree=0&ImageQuality=r75g8/r75g8/x150y150g16/i425&Display=hpfr&DefSeekPage=x&SearchBack=ZyActionL&Back=ZyActionS&BackDesc=Results%20page&MaximumPages=1&ZyEntry=1&SeekPage=x&ZyPURL
http://vancouver.ca/files/cov/Park-Development-Standards-BMP-Importing-Fill-Material-VPB.pdf
http://vancouver.ca/files/cov/Park-Development-Standards-BMP-Importing-Fill-Material-VPB.pdf


  

34 

 

APPENDIX A: ALTERNATE FAILURE POLICY APPROACHES  1045 
 1046 
Possible Types of Failure Policies 1047 
 1048 
Based on a single parameter: 1049 

• Any single parameter exceeding the guideline results in the failure of the batch or volume 1050 
of soil in question. 1051 

• Any single parameter exceeding the guideline results in the failure of the volume of soil 1052 
represented by that sample up to the next sample point that passes.  1053 

• A statistical representation of the material volume exceeding the guideline results in 1054 
failure of the volume of soil in question. Examples of statistical representations are: 1055 

o Mean or average 1056 
o An upper confidence level of the mean 1057 
o An upper percentile value, whether non-parametric or parametric. For instance, 1058 

the 95th percentile of site distribution must be lower than guideline or mean 1059 
plus two (or three) guideline deviations must be lower than guideline.  1060 
 1061 

Based on multiple parameters: 1062 
 1063 

• Use of any of the above with additional leniency added for every additional parameter 1064 
reported:  1065 
 1066 

o When one parameter is measured, all samples must meet the guideline.  1067 
o When two are measured, one sample can fail one parameter for every 10 1068 

samples taken, but by no more than 10%.  1069 
o When three are measured, there can be two failures of parameters, one by no 1070 

more than 20% and one by no more than 10%.  1071 
 1072 

• Same as above but with additional limits on leniency (e.g., no sample can fail a 1073 
guideline focused on human health effects). 1074 
 1075 

A brief discussion of the pros and cons of example failure policies is provided in Table A.  1076 
 1077 
 1078 
 1079 
 1080 
 1081 
 1082 
 1083 
 1084 
 1085 
 1086 
 1087 
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Table A: Pros and cons of failure policy scenarios  1088 
Policy Pros Cons 
Based on single parameter only 
 

Reasonably simple and easy to 
administer. 

Can be more stringent than 
anticipated if there are multiple 
chemicals measured. For 
background-based numbers, failure 
rate increases along with the number 
of parameters measured. 

Single number fails batch Very protective. Too stringent where actual exposure 
is an average over an area. 

Mean More representative than a single 
number failing a batch where 
exposures are an average of the 
area in question. 

Not suitable for the protection of 
sessile organisms or where 
exposure is not well represented by 
a mean value. 
Does not account for errors of mean 
estimate. 

Upper confidence limit of mean 
(UCLM) 

Same benefit as mean, but 
accounts for error of estimate of 
mean. Available on spreadsheets 
(Excel, LibreOffice).  

Same as mean, but more 
complicated to calculate.  

Upper percentile Appropriate where exposure is 
not averaged over the area of 
sampling (e.g., for sessile 
organisms). Reasonably simple 
and available on spreadsheets 
(Excel, LibreOffice).  

Stringent where exposure is 
averaged over the area of sampling.  

Based on multiple parameters Can maintain roughly the same 
failure rate with an increasing 
number of parameters. Good for 
background-based numbers.  

More complicated to determine. May 
be difficult to incorporate into 
regulations and to enforce.  

Based on a single parameter 
with additional leniency per 
parameter added 

Can keep overall failure rate in 
line with background.  

May not be sufficiently protective if 
numbers are based on meaningful 
adverse effects levels. 

Based on a single parameter 
with limits on leniency 

Can be designed to protect for all 
meaningful adverse effects.  

May not keep failure rate at the 
desired level where background 
levels are the drivers of the 
numbers.  

 1089 
 1090 
Discussion  1091 
 1092 
Ideally, a failure policy would vary with the type of guideline against which the sampling results 1093 
are being compared.  1094 
 1095 
Where guidelines are background-based, use an upper percentile and account for multiple 1096 
parameters being measured by allowing a limited number of results to be slightly above the 1097 
guideline when there is more than one parameter measured. The degree of leniency should be 1098 
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designed to keep the failure rate at the desired level in comparison to the background sampling 1099 
regardless of the number of parameters measured.  1100 
 1101 
Where guidelines are effects-based (e.g., based on generic or site-specific soil quality guidelines) 1102 
and not driven by background, use a single-parameter approach that is appropriate for the exposure 1103 
scenario of the receptor driving the guideline. That is, for sessile receptors, use a maximum 1104 
measured value, or at least an upper percentile, and for mobile receptors where exposure will be 1105 
an average exposure over the area of concern, use a UCLM or similar statistic. However, this may 1106 
be highly impractical, as there could be different approaches used for different contaminants at the 1107 
same site and would therefore be extremely difficult to track and to enforce. As a result, a practical 1108 
compromise specific to the requirements and principles of the policy will likely be needed. 1109 
 1110 


	TABLE OF CONTENTS
	GLOSSARY
	LIST OF ACRONYMS
	1. PURPOSE OF THE GUIDANCE DOCUMENT
	2. INTRODUCTION
	2.1 Objectives of the Guidance

	3. PRINCIPLES
	4. EVALUATING SOIL TRANSFER POSSIBILITIES
	4.1 Use of Numeric Guidelines
	4.2 Types of Guidelines
	4.3 Suitability of Types of Guidelines for Differing Scenarios
	4.4 Failure Policies and Their Implications in Excess Soil Management
	4.4.1 Implications of Failure Policies
	4.4.2 Anticipated Implementation Challenges


	5. RESPONSIBILITIES OF THE PERSON IN CONTROL OF THE SITE
	5.1 Source Site
	5.2 Receiving Site
	5.3 Temporary Soil Storage Responsibilities
	5.4 Responsibilities of the Qualified Person
	5.5 Anticipated Implementation Challenges

	6. RECORD-KEEPING AND TRACEABILITY
	7. POTENTIAL SOIL REUSE SCENARIOS
	8. ISSUES SPECIFIC TO DREDGE MATERIAL REUSE ON LAND
	8.1 Dredge Material Characterization
	8.2 Dredge Material Reuse Scenarios

	9. CONDITIONS REQUIRING LEACHING TESTS TO BE PERFORMED
	10. CONSIDERATIONS RELATED TO SITE LIABILITY
	11. CONCLUSION
	12. REFERENCES
	APPENDIX A: ALTERNATE FAILURE POLICY APPROACHES

