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DOCUMENT OVERVIEW 98 
 
This document is divided into three sections: (1) a summary of the protocol used to derive the 99 
Canadian Soil Vapour Quality Guidelines (CSVQGs), (2) separate guideline tables for 40 organic 100 
compounds and the sub-fractions of petroleum hydrocarbon (PHC) fractions F1 and F2 as defined 101 
by the Canadian Council of Ministers of the Environment (CCME) (2008) and (3) references. In 102 
addition, Appendix A describes the revised approach to the use of dose-averaging for the indoor 103 
air quality pathway. Substance-specific chemical property information used to derive the 104 
guidelines is provided in the Canadian Groundwater Guidelines for the Protection of 105 
Environmental and Human Health, Appendices C and D (CCME 2026). Detailed guiding 106 
principles and guideline development processes are available in A Protocol for the Derivation of 107 
Environmental and Human Health Soil Quality Guidelines (CCME 2006), referred to herein as the 108 
soil protocol, and A Protocol for the Development of Soil Vapour Quality Guidelines for Protection 109 
of Human Exposures via Inhalation of Vapours (CCME 2014), referred to herein as the soil vapour 110 
protocol. 111 
 
 
1.0  SUMMARY OF THE SOIL VAPOUR QUALITY GUIDELINE 112 

PROTOCOL 113 
 
CCME has established a framework for assessing and remediating contaminated sites in Canada 114 
and has developed scientific tools to provide guidance and promote consistency across the country. 115 
The CSVQGs are a part of the suite of Canadian Environmental Quality Guidelines (available at 116 
https://ccme.ca/en/resources/canadian-environmental-quality-guidelines). These soil vapour 117 
guidelines may be used at contaminated sites in conjunction with the Canadian Soil Quality 118 
Guidelines (CSoQGs) and Canadian Groundwater Quality Guidelines (CGWQGs) and other 119 
relevant CEQGs, as determined by the applicable jurisdictional regulatory framework.  120 
 
The CSVQGs are intended to protect human health. Procedures for deriving SVQGs are 121 
documented in the soil vapour protocol, which is based on the soil protocol. The soil vapour 122 
protocol represents a separate and abbreviated version of the soil protocol, presenting key policy 123 
and technical elements needed to derive soil vapour-specific guidelines. 124 
 
SVQGs are developed to maintain indoor and outdoor air quality for the protection of human 125 
health. At this time, methods for evaluating the potential exposures of ecological receptors (e.g., 126 
wildlife exposure to soil vapour in underground burrows) are not considered sufficiently developed 127 
to allow for the derivation of SVQGs to protect environmental health. 128 
 
CSoQGs and CGWQGs are developed using the soil protocol and A Protocol for the Derivation 129 
of Groundwater Quality Guidelines for Use at Contaminated Sites (CCME 2015; referred to herein 130 
as the groundwater protocol), and include a consideration of the protection of indoor air for 131 
chemicals that are sufficiently volatile to exceed an inhalation toxicity benchmark. However, the 132 
derivations include the calculation of a soil vapour concentration as an intermediate step prior to 133 
partitioning back to a soil or groundwater concentration. The partitioning calculation from soil 134 
vapour to soil or groundwater includes significant assumptions that can result in the soil or 135 
groundwater concentration being poorly representative at many sites. SVQGs have been developed 136 
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to allow for the direct screening of soil vapour data without the need for partitioning equations and 137 
their associated uncertainties. While this approach limits uncertainties related to partitioning, soil 138 
vapour samples are associated with a high degree of spatial and temporal variability and soil 139 
vapour intrusion assessments should take this into consideration, including through the use of 140 
multiple lines of evidence, as discussed in Section 1.4. 141 
 
Figure 1 shows the receptors and exposure pathways considered for the development of the soil 142 
vapour quality guidelines. While the soil and groundwater protocols only include consideration of 143 
the indoor air pathway, the soil vapour protocol includes the migration of soil vapour into outdoor 144 
air as a potential exposure pathway to be considered in the development of the SVQGs. While 145 
there is a lack of validation for the outdoor air pathway model and the pathway does not drive any 146 
of the SVQGs, it is included in case the soil to indoor air pathway is removed in Tier 2 or as 147 
allowed by a jurisdiction. The soil to outdoor air pathway should not be managed without 148 
consideration of the preservation of ecological functioning.  149 
 
The migration of soil vapours into trenches or excavations and inhalation by construction or utility 150 
workers is also considered to be an operative exposure pathway in the soil vapour protocol. 151 
However, due to the highly site-specific nature of this pathway, it is not included in the derivation 152 
of generic or Tier 1 guidelines. Soil vapours in trenches and excavations should be addressed in a 153 
Tier 2 or Tier 3 risk assessment. 154 
 
 155 
 156 
 157 
 158 
 159 
 160 
 161 
 162 
 163 
 164 
 165 
 166 
 167 
 168 
 169 
 170 
 171 
 172 
 173 
 

The lower of the SVQGs for the protection of indoor air quality (SVQGIAQ) and for the protection 174 
of outdoor air quality (SVQGOAQ) becomes the final generic soil vapour guideline (SVQGF) unless 175 
a non-toxicity consideration or management limit is considered appropriate. These guidelines are 176 
considered generic or Tier 1 guidelines, as default or “generic” assumptions are used. The generic 177 
guidelines can be adjusted to account for a limited number of site-specific conditions to develop 178 

Soil vapour contamination

Outdoor vapour inhalation

Figure 1: Exposure Pathways Considered in Soil Vapour Quality Guideline Development

Indoor vapour inhalation

Vapour inhalation
in trench or excavation
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SVQGIAQ: soil vapour quality guideline for the protection of indoor air quality 
SVQGOAQ: soil vapour quality guideline for the protection of outdoor air quality 

Figure 1: Key receptors and exposure pathways for soil vapour quality guidelines 
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Tier 2 objectives. Finally, if required, a site-specific risk assessment may be conducted to develop 179 
Tier 3 site-specific objectives.  180 
 
SVQGs for sub-slab or shallow soil vapour samples (i.e., vapour collected directly below or within 181 
1 m of a building foundation) (SVQGSS) are also provided in the guideline tables, but they are for 182 
convenience only and are not included in the derivation of the final guideline. 183 
 
One method of modifying guidelines at Tier 2 based on site-specific conditions is the elimination 184 
of guidelines for exposure pathways that are not operative at or near a contaminated site. Individual 185 
jurisdictions may specify requirements for the elimination of specific pathways. Tier 2 guidelines 186 
may also be established by re-calculating guidelines with site-specific values substituted for certain 187 
default model parameters. The derivation of Tier 2 guidelines could result in equivalent protection 188 
provided by numerically higher guidelines. For more information on setting Tier 2 site-specific 189 
objectives, see Section 1.1 of the soil protocol, suggestions presented in the soil vapour protocol, 190 
and Guidance Manual for Developing Site-Specific Soil Quality Remediation Objectives for 191 
Contaminated Sites in Canada (CCME 1996). 192 
 
 
1.1 Chemicals of Concern 193 
 
The chemical properties and human health benchmarks used to develop the CSVQGs are the same 194 
as those used to develop the CGWQGs for the protection of indoor air (CCME 2026). 195 
 
As detailed in the soil vapour protocol, the vapour inhalation pathway is considered for any 196 
chemical for which vapour concentrations can exceed risk-based concentration limits after 197 
accounting for a de minimis amount of attenuation from the subsurface to the breathing zone (as 198 
described in Appendix D of CCME 2014). This definition accounts for the fact that some chemicals 199 
with low vapour pressures and Henry’s law constants are nevertheless capable of posing a potential 200 
risk because of their high toxicity, while some highly volatile compounds are not capable of posing 201 
a risk via inhalation because of their insufficient toxicity.  202 
 
 
1.2 Environmental Fate and Behaviour in the Sub-surface 203 
 
Chemicals will exhibit different fate and transport characteristics in the environment by virtue of 204 
different physical and chemical properties. Four primary processes control the fate and behaviour 205 
of a chemical in the sub-surface: (1) ability to form a dissolved phase into groundwater; (2) 206 
adsorption to soil and sediment affecting chemical mobility; (3) volatilization into the gas phase, 207 
coupled with diffusive and advective transport; and (4) biodegradation and chemical persistence. 208 
 
The tendency to partition between water and air (represented by Henry’s law constant) is 209 
approximated as the ratio of a chemical’s abundance in the gas phase (i.e., vapour pressure) to that 210 
in the aqueous phase (i.e., solubility) at equilibrium. Henry’s law constants provide an indicator 211 
of a chemical’s tendency to volatilize from water to air. Chemicals with a relatively higher Henry’s 212 
law constant are usually more volatile, such as n-hexane and benzene, toluene, ethylbenzene and 213 
xylenes (BTEX) compared to polycyclic aromatic hydrocarbons (PAHs). As stated by 214 
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Environment Canada (EC) (2005), temperature significantly influences the partitioning of a 215 
chemical between the air and water phases. As the Henry’s law constant increases with increasing 216 
temperature, the loss of dissolved-phase chemicals in groundwater to the vapour phase in soil 217 
through volatilization also increases. However, groundwater temperature does not fluctuate as 218 
much as ambient air temperature and therefore cold ambient air temperatures may not be an 219 
accurate indicator of subsurface conditions and the potential for subsurface vapour transport. 220 
 
Chemicals with a high organic carbon partition coefficient (KOC) tend to sorb strongly to soil 221 
organic matter and therefore can be less mobile in the environment relative to chemicals with a 222 
lower KOC, given the same soil organic matter content. The reported KOC values for soluble organic 223 
chemicals of concern span a few orders of magnitude. PAHs with greater than two rings are an 224 
example of high-KOC, low-mobility compounds, while trihalomethanes and BTEX are examples 225 
of relatively high-mobility, low-KOC compounds. 226 
 
Certain contaminants may potentially degrade into chemicals which are more toxic or mobile than 227 
the parent compound. The rate and extent of degradation of the parent compound may be affected 228 
by site-specific factors, such as electron acceptor availability and redox conditions. Currently there 229 
is no formal method for adjusting SVQGs to reflect degradation to more toxic or mobile 230 
compounds. However, where data support doing so, accounting for degradation to more toxic 231 
compounds could be considered on a chemical-specific basis and jurisdictions could recommend 232 
additional assessment of the degradation products.  233 
 
 
1.3 Guideline Derivation 234 
 
The development of SVQGs is based on both scientific and management considerations that may 235 
impact potential risks to human receptors. Where appropriate, separate guidelines are developed 236 
for coarse- and fine-textured soils.1 Detailed guideline development processes are discussed in the 237 
soil vapour protocol.  238 
 
 
1.3.1 Soil Vapour Quality Guidelines for Human Health 239 
 
SVQGs for the protection of human health are developed to ensure that contaminants present at 240 
the guideline concentration will result in no appreciable human health risk. For Tier 1 guideline 241 
development, CCME assumes a chronic exposure scenario at the guideline value (i.e., lifetime 242 
exposure). Human health guidelines for non-threshold carcinogenic chemicals are derived based 243 
on specified incremental risk above background exposure for vapour inhalation. Canadian 244 
jurisdictions generally employ a 10-5 or 10-6 incremental lifetime cancer risk as a de minimis risk 245 
level. For convenience, CCME provides guidelines for the protection of human health at both the 246 
10-5 and 10-6 incremental risk levels. Individual jurisdictions may apply guidelines based on either 247 
one of these risk levels.  248 
 

 
1 Coarse-grained soil contains greater than 50% by mass particles greater than 75 µm mean diameter (D50 > 75 µm). Fine-grained 
soil contains greater than 50% by mass particles equal to or less than 75 µm mean diameter (D50 ≤ 75 µm).  
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SVQGIAQs are calculated using a model developed by Johnson and Ettinger (1991) (the J&E 249 
model), which is based on a number of assumptions that, if not met, can invalidate the use of the 250 
model and, thus, the SVQGIAQ. A list of limitations (or precluding conditions) that may invalidate 251 
model assumptions is presented in Section 1.4 as well as in the soil vapour protocol. Guideline 252 
users should assess whether limiting conditions are present at a site prior to using the SVQGIAQ. If 253 
limitations are present, it may be possible to evaluate the indoor air pathway using the SVQGSS 254 
values calculated using the default attenuation factors of 0.01 for a commercial building and 0.03 255 
for a residential building, if appropriate (e.g., no earthen basement or preferential pathways or 256 
presence of gas under pressure). Sub-slab or shallow soil vapour guideline values are provided for 257 
convenience on the SVQG factsheets. However, some sites may require building specific human 258 
health risk assessment and/or alternative models to assess site conditions. Health Canada (HC) has 259 
published a vapour intrusion assessment guidance (HC 2023) to support site-specific evaluation of 260 
the vapour intrusion pathway. 261 
 262 
SVQGs are derived separately for buildings with a basement and for buildings with a foundation 263 
built as a concrete slab directly on the ground surface with no basement (slab-on-grade). For 264 
commercial land uses, only slab-on-grade construction is considered (CCME 2014).  265 
 
SVQGs are derived based on chemical-specific toxicological reference values (TRVs). If a 266 
threshold inhalation TRV is available, a tolerable concentration (TC) is used to evaluate chemical 267 
toxicity to humans; if a non-threshold inhalation TRV is available, a risk-specific concentration 268 
(RSC) is used. If a TC or RSC is not available, they can be extrapolated from a tolerable daily 269 
intake (TDI) or a risk-specific dose (RSD), respectively, if the mode of toxicity supports the 270 
extrapolation of an inhalation TRV from an oral TRV (CCME 2006, 2014). Human health TRVs 271 
developed or endorsed by HC or CCME are preferred for guideline derivation purposes, if 272 
available; however, when not available, TRVs from other reliable sources are used, such as the 273 
United States Environmental Protection Agency (US EPA). SVQGs are calculated separately for 274 
two land use scenarios: a combined agricultural/residential guideline reflecting an individual 275 
residing at the site full-time, and a combined commercial/industrial guideline reflecting a typical 276 
occupancy for these land uses, as described in the soil vapour protocol and as modified in the 277 
Canadian Groundwater Quality Guidelines for the Protection of Environmental and Human 278 
Health (CCME 2026). If toxicity is evaluated using a TC or RSC, receptor characteristics are 279 
unnecessary. If a TC or RSC is extrapolated from a TDI or RSD, characteristics for a toddler are 280 
used for all land uses. Some jurisdictions may allow the indoor air exposure pathway to be 281 
eliminated if there are no potential existing or future receptors within the vicinity of the 282 
contamination (CCME 2014).  283 
 
 
1.3.2 Non-Toxicity Considerations and Management Limits 284 
 
The development of soil vapour quality management considerations is required to reflect any 285 
additional concern associated with the chemical of concern beyond toxicity to human receptors. 286 
As discussed in the soil vapour protocol, for chemicals that are potentially explosive, the SVQG 287 
for management consideration (SVQGM) should include a consideration of safety; 50% of the 288 
lower explosive limit (LEL) is recommended. Where available the 50% LEL is provided in the 289 
SVQG factsheets; however, final guideline values are not capped at the 50% LEL. Risk 290 
managers/site assessors should use their professional judgement and knowledge of the site to 291 



 
 

6 
Draft for Review – do not cite or distribute 

assess whether the potential for fire and explosion hazards is present. In addition, some 292 
jurisdictions may use a different % LEL to define an explosive or hazardous condition (e.g., HC 293 
[2023] identifies 10% LEL). Where available, aesthetic objectives (AO) for odour could also be 294 
considered as management limits. 295 
 
 
1.4 Use of Canadian Soil Vapour Quality Guidelines 296 
 
The intended use of the CSVQGs is to assess in-place contaminants in soil vapour. They represent 297 
“clean down to” levels at contaminated sites and should not be interpreted as “pollute up to” levels 298 
for less contaminated sites. They are not intended to evaluate discharges to air or for application 299 
at the point of exposure (e.g., indoor air).  300 
 
The guidelines should be used in combination with acceptable sampling and analytical methods. 301 
Guidance documents on sampling methods, site characterization, and analytical guidance have 302 
been published by CCME (CCME 2016a, 2016b, 2016c, 2016d).  303 
 304 
Multiple lines of evidence are recommended to assess the soil vapour to indoor air pathway.  305 
 306 
This means that sample results for various environmental media (e.g., groundwater, soil vapour, 307 
sub-slab or shallow soil vapour, indoor air and outdoor air) should be considered and analysed in 308 
conjunction with information regarding subsurface and building conditions. Guidance for 309 
completing soil vapour intrusion assessments using multiple lines of evidence is provided in 310 
CCME (2016a) and HC (2023). 311 
 
SVQGs are developed using a specific set of assumptions and models. In some cases, the 312 
assumptions used to derive these guidelines may not be protective for particularly sensitive sites. 313 
Any of the following conditions may invalidate some of the assumptions used to develop the 314 
SVQGs: 315 
  

• The source-to-building separation distance (for indoor air) or source-to-ground surface 316 
separation distance (for outdoor air) is less than 1 m. For indoor air, soil vapour screening 317 
may be done through sub-slab or shallow soil vapour samples and compared to the SVQGSS 318 
for sub-slab/shallow soil vapour values instead of the SVQGF. 319 

• Preferential pathways (e.g., wet basements, highly permeable and atypical utility conduits, 320 
fractured media immediately below the building, etc.) are present in the subsurface that 321 
provide a direct conduit from the vapour source to the inside of the building over and above 322 
that of a typical residential building. 323 

• Building features, such as earthen floors or unusually low air exchange rates, that are not 324 
consistent with the assumptions of the model.  325 

• Methanogenic conditions (or anaerobic conditions) are observed in close proximity to the 326 
building foundation (possible gas pressure-driven flow or explosion risk).  327 

If limitations specific to the J&E model for the indoor air quality pathway are present, information 328 
regarding assumptions and what to do is available in Part C, section 3.2 of the groundwater 329 
protocol; Part A, section 3.3, Part C, section 3.1 and Appendices C and E of the soil vapour 330 
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protocol; Appendix E of the soil protocol, as well as HC (2023) and British Columbia Ministry of 331 
Environment and Climate Change Strategy (BC ENV) (2023).  332 
 
There are additional limitations to consider for PHC fractions F1 and F2 (excluding aviation fuel), 333 
BTEX, naphthalene and hexane which utilize a bioattenuation factor (BAF). A BAF = 10 was 334 
selected for development of Tier 1 guidelines for these substances; however, the BAF is only 335 
applicable if soils beneath the building are unsaturated and biologically active (i.e., oxygen levels 336 
are >5% by volume and soil moisture content is >4% dry weight) (CCME 2014, HC 2023). If site 337 
conditions suggest low oxygen levels, data to demonstrate oxygen distribution is recommended. 338 
For example, size of the contaminant source should be considered as large sources may have a 339 
greater oxygen demand (HC 2023) which could result in lower biodegradation. Presence of an 340 
impermeable surface cover or cap might impact both oxygen levels and moisture content (BC ENV 341 
2023, HC 2023). Furthermore, for F2, naphthalene and hexane for which there is greater 342 
uncertainty in their biodegradation compared to F1 and BTEX, jurisdictions may require additional 343 
supporting evidence. This could include soil vapour data from nested wells demonstrating 344 
attenuation along with indoor air data showing that indoor air concentrations are below what is 345 
predicted without consideration of biodegradation (HC 2023). Part C, section 3.1.1 and Appendix 346 
E of the soil vapour protocol and section 7.6 and 7.7 of HC (2023) provide further information on 347 
factors affecting biodegradation and the use of a BAF = 10 for these chemicals. Use of a higher 348 
BAF may be acceptable when deriving Tier 2 or Tier 3 guidelines if additional site-specific 349 
information is available, however the applicable jurisdiction should be consulted.  350 
 351 
The SVQGs for PHC F1 and F2 are provided separately for each of the aromatic and aliphatic 352 
subfractions. It is recommended that analysis of soil vapour samples be completed for individual 353 
subfractions to better represent the composition of the petroleum product and environmental 354 
conditions at the site. Soil vapour analysis is discussed in CCME 2016a. However, when 355 
interpreting soil vapour data, results for PHC subfractions which rely on the same TRVs should 356 
be summed and compared to the SVQG. Due to differences in background indoor air 357 
concentrations, subfractions using the same TRV have minor variations in SVQG values. 358 
Therefore, to facilitate the recommended approach, the lowest SVQG for each of the subfractions 359 
using the same TRV is selected as the guideline for all subfractions using the TRV.   360 
 361 
Similarly, the concentration of all PHC subfractions within each of PHC F1 and F2 should be 362 
summed prior to comparison to the 50% LEL, as it applies to the full fraction. 363 
 364 
PHC F1 and PHC F2 do not include BTEX and naphthalene, respectively (CCME 2008). BTEX 365 
and naphthalene should be analyzed separately as target chemicals and results compared to their 366 
individual soil vapour guidelines. It is not mandatory to subtract these target chemicals from the 367 
results of their associated PHC subfraction results, but if the subtraction is completed it should be 368 
clearly documented by the laboratory in the certificate of analysis and in the assessment report. 369 
 370 
Below are some deviations from the soil protocol associated with the development of SVQGs: 371 
 
• SVQGs are not developed separately for the four land uses defined in the soil protocol. Instead, 372 

a single guideline is developed for land uses with the same exposure scenario and building 373 
characteristics (i.e., agricultural/residential and commercial/industrial). Jurisdictions may allow 374 
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for the exclusion of certain exposure pathways based on land use, potentially subject to offset 375 
distances to more sensitive land uses. 376 

• The outdoor air pathway is not considered in the development of the SoQGs but is considered 377 
in the development of the SVQG. 378 

• Certain input parameters for the fate and transport models were updated to reflect recent 379 
improvements in the science and research, as noted in the Canada-wide Standard for Petroleum 380 
Hydrocarbons in Soil (CCME 2008) and in the soil vapour protocol (e.g., fixed soil gas flow 381 
rate [Qsoil] values of 10 L/minute for coarse-textured soil and 1 L/minute for fine- and medium-382 
textured soils are used instead of the perimeter crack model).  383 

• The approach to dose-averaging of threshold TRVs for the commercial and industrial land use 384 
exposure scenario was updated to reflect the approach recommended by HC (2021) and as 385 
described in Appendix A and used in the CGWQGs (CCME 2026). This approach limits the 386 
use of dose averaging in certain situations. 387 

1.5 Final Soil Vapour Quality Guidelines 388 
 
The lower of the guidelines established for human health becomes the SVQGF for a given 389 
chemical. Professional judgement is used at the time of guideline development on whether to adjust 390 
the SVQGF based on a management limit.  391 
 
Occasionally, a calculated guideline may be lower than background concentrations or practical 392 
quantitation limits (PQL). It is expected that for most volatile chemicals, background 393 
concentrations in soil vapour will not be available and the default soil vapour background 394 
concentration is assumed to be 0 mg/m3. If background soil vapour concentrations are available, 395 
jurisdictions have the option to set site-specific or regional guidelines that consider naturally 396 
occurring background concentrations. A candidate SVQGF should also be checked against the 397 
current PQL of available analytical methods achievable. Where the SVQGF is below the limit of 398 
practical quantitation available, jurisdictions will have to consider how to incorporate PQLs in 399 
their implementation of the guideline. 400 
 
 
2.0 CANADIAN SOIL VAPOUR QUALITY GUIDELINES  401 
 402 
CSVQGs for 40 chemicals of concern and for the sub-fractions of PHC fractions F1 and F2 (CCME 403 
2008) are presented in the following tables. Each table presents the CSVQGs for an individual 404 
chemical or PHC subfraction for two sets of land use scenarios, one or two building types and two 405 
soil textures. In addition, human health guidelines for non-threshold carcinogenic chemicals are 406 
presented at both the 10-5 and 10-6 incremental risk levels.  407 
 
The SVQGF is presented in the top row of each table. As noted previously, SVQGsss are also noted 408 
in factsheets, but they are provided for convenience only and are not included in derivation of the 409 
SVQGF. A final guideline may be labelled as provisional to reflect uncertainty in the guideline 410 
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development process, such as when the final guideline is based on an inhalation guideline 411 
developed using an oral TRV.  412 
 
At a site, both indoor and outdoor pathways (represented as pathway-specific guidelines in the 413 
table) are considered applicable at Tier 1. It may be possible to exclude or modify certain pathways 414 
at Tier 2. Due to the mobility of soil vapour, particular care should be applied when excluding 415 
exposure pathways based on the location of existing buildings or on land use. Consult the 416 
jurisdiction for specific requirements for offset distances from more sensitive land uses and 417 
potential future buildings. The soil vapour protocol provides an introduction to potential Tier 2 418 
adjustments. More detailed Tier 2 guidance can be found in the Guidance Manual for Developing 419 
Site-Specific Soil Quality Remediation Objectives for Contaminated Sites in Canada (CCME 420 
1996).  421 
 
CCME has not developed scientific criteria documents specifically for this large suite of SVQGs. 422 
Background information for many chemicals in this document may be found in the existing 423 
scientific criteria documents for various CSoQGs or Canadian water quality guidelines. This 424 
section and Appendices C and D of the CGWQGs (CCME 2026) contain the input parameters 425 
needed to derive the SVQGs. Readers may consult the equations in the soil vapour protocol to 426 
understand how these physical and chemical parameters contribute to the guideline calculation, or 427 
they may replicate the individual guideline values presented here. Additionally, the footnote 428 
section of individual guideline tables may contain information on specific features or decisions 429 
related to the chemicals. By documenting the most essential elements of guideline derivation, 430 
CCME has been able to produce a large suite of SVQGs. For more detailed information on 431 
derivation of the guidelines, including models and assumptions, refer to the soil and soil vapour 432 
protocols.  433 
 
Additional information that is needed for guideline derivation but not presented above is as 434 
follows: 435 
 

• Certain input parameters and methods unique to PHC fractions F1 and F2 can be found in 436 
the Canada-wide Standard for Petroleum Hydrocarbons (PHC) in Soil: Scientific 437 
Rationale Supporting Technical Document (CCME 2008) and Table C-10 of the Alberta 438 
Tier 1 Soil and Groundwater Remediation Guidelines (AEP 2019). 439 

• Allocation Factor (AF) (unitless) = 0.5 for PHC F1 and F2 subfractions, consistent with 440 
the soil AF for F1 and F2 in the Canada-wide Standard for PHC in soil (CCME 2008). For 441 
all other chemicals, AF = 0.2, which is consistent with the default value in the soil vapour 442 
protocol. 443 

 
The SVQGs are presented alphabetically, with some chemicals placed in groupings: chlorinated 444 
benzenes (10 chemicals), chlorinated ethanes (three chemicals), chlorinated ethenes (three 445 
chemicals), chlorinated phenols (four chemicals), halogenated methanes (five chemicals), 446 
subfractions of PHC fractions F1 and F2, and polycyclic aromatic hydrocarbons (five chemicals).447 
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Canadian Soil Vapour Quality Guidelines        Aniline 448 
for the Protection of Human Health      449 

 
 
 
 
 
 Soil Vapour Quality Guidelines for Aniline (CAS RN 62-53-3) (mg/m3)  450 

Land use and soil texture 451 
Agricultural/Residential  Commercial/Industrial 452  

 Coarse Fine Coarse Fine 

Guideline: 10-5 incremental risk (provisional*) 0.13 0.95 0.39 2.8 

Guideline: 10-6 incremental risk (provisional*) 0.13 0.95 0.39 2.8 

Human health guidelines: 10-5 incremental risk     

Protection of indoor air quality (basement) ◊ 0.13 ♦ 0.95 ♦ -- -- 

Protection of indoor air quality (slab on grade) ◊ 0.17 ♦ 1 ♦ 0.39 ♦ ● 2.8 ♦ ● 
Protection of outdoor air quality ◊ 31 ♦ 39 ♦ 31 ♦  39 ♦ 

Human health guidelines: 10-6 incremental risk     

Protection of indoor air quality (basement) ◊ 0.13 ♦ 0.95 ♦ -- -- 

Protection of indoor air quality (slab on grade) ◊ 0.17 ♦ 1 ♦ 0.39 ♦ ● 2.8 ♦ ● 
Protection of outdoor air quality ◊ 31 ♦ 39 ♦ 31 ♦ 39 ♦ 

Management considerations 
 
 

    

Lower explosive limit (50%) †   23,000   

Protection of indoor air quality (sub-slab/shallow) 
10-5 incremental risk ◊ 

 
0.007 ♦ 

 

0.020 ♦ ● 
10-6 incremental risk ◊ 0.007 ♦ 0.020 ♦ ● 

      
Notes: 453 
Multiple lines of evidence are recommended to assess the vapour intrusion pathway (see Section 1.4).  454 
-- = the pathway is not considered for the selected land use. 455 
* Provisional guideline: A soil vapour quality guideline developed using an inhalation toxicological reference value (TRV) extrapolated 456 
from an oral TRV is considered provisional. 457 
◊ Value represents the lowest of either carcinogenic or non-carcinogenic guidelines, if available. 458 
♦ Presented value is based on the non-carcinogenic risk. 459 
● A high-level screening was not completed as no air quality benchmark was available; therefore, dose averaging was not used (see 460 
Appendix A). 461 
† This management limit is an alert to the lowest concentration (percentage) of vapour in air capable of producing a flash of fire in 462 
presence of an ignition source (arc, flame, heat). 463 
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Canadian Soil Vapour Quality Guidelines                 Benzene 464 
for the Protection of Human Health     465 

 
 
 
 
 

 Soil Vapour Quality Guidelines for Benzene (CAS RN 71-43-2) (mg/m3)  466 
Land use and soil texture 467 

Agricultural/Residential  Commercial/Industrial 468  
 Coarse Fine Coarse Fine 

Guideline: 10-5 incremental risk 4.1 30 12 90 

Guideline: 10-6 incremental risk 0.41 3 1.2 9 

Human health guidelines: 10-5 incremental risk 
 
Protection of indoor air quality (basement) ◊ 

 
 

4.1 

 
 

30 

 
 

-- 

 
 

-- 

Protection of indoor air quality (slab on grade) ◊ 5.1 32 12 90 

Protection of outdoor air quality ◊ 910 1700 910 1700 

Human health guidelines: 10-6 incremental risk 
 
Protection of indoor air quality (basement) ◊ 

 
 

0.41 

 
 
3 

 
 

-- 

 
 

-- 

Protection of indoor air quality (slab on grade) ◊ 0.51 3.2 1.2 9 

Protection of outdoor air quality ◊ 91 170 91 170 

Management considerations 
 
 

    

Lower explosive limit (50%) †  21,000 

Protection of indoor air quality (sub-slab/shallow) 
10-5 incremental risk ◊ 

 
0.021 

 
0.063 

10-6 incremental risk ◊ 0.002 0.006 

 
Notes: 469 
Multiple lines of evidence are recommended to assess the vapour intrusion pathway (see  Section 1.4). 470 
- = the pathway is not considered for the selected land use. 471 
◊ Value represents the lowest of either carcinogenic or non-carcinogenic guidelines, if available. 472 
† This management limit is an alert to the lowest concentration (percentage) of vapour in air capable of producing a flash of fire in 473 
presence of an ignition source (arc, flame, heat). 474 
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Canadian Soil Vapour Quality Guidelines         Monochlorobenzene 475 
for the Protection of Human Health    476 

 
 
 
 
 

 Soil Vapour Quality Guidelines for Monochlorobenzene (CAS RN 108-90-7) (mg/m3)  477 
Land use and soil texture 478 

Agricultural/Residential  Commercial/Industrial 479  
 Coarse Fine Coarse Fine 

Guideline 1.4 9.9 15 110 

Human health guidelines     

Protection of indoor air quality (basement) 1.4 9.9 -- -- 

Protection of indoor air quality (slab on grade) 1.8 11 15 ● 110 ● 

Protection of outdoor air quality 360 660 360 660  

Management considerations 
 

    

Lower explosive limit (50%) † NA 

Protection of indoor air quality (sub-slab/shallow) 0.066 0.72● 

 
Notes:  480 
Multiple lines of evidence are recommended to assess the vapour intrusion pathway (see  Section 1.4). 481 
-- = the pathway is not considered for the selected land use.  482 
NA = not available. 483 
● A high-level screening did not flag any concern with the use of dose averaging for this substance (see Appendix A). However, there 484 
is some uncertainty associated with the use of dose averaging as a full toxicological review was not conducted for each substance, 485 
therefore these values should be used with caution and other lines of evidence should also be employed to assess risks. Jurisdictional 486 
authorities should be consulted for further guidance. 487 
† This management limit is an alert to the lowest concentration (percentage) of vapour in air capable of producing a flash of fire in 488 
presence of an ignition source (arc, flame, heat). 489 
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Canadian Soil Vapour Quality Guidelines         1,2-Dichlorobenzene 490 
for the Protection of Human Health    491 

 
 
 
 
 

 Soil Vapour Quality Guidelines for 1,2-Dichlorobenzene (CAS RN 95-50-1) (mg/m3) 492 
Land use and soil texture 493 

Agricultural/Residential  Commercial/Industrial 494  
 Coarse Fine Coarse Fine 

Guideline (provisional*) 130 870 380 2,600 

Human health guidelines     

Protection of indoor air quality (basement) # 130 870 -- -- 

Protection of indoor air quality (slab on grade) # 170 950 380 ● 2,600 ● 

Protection of outdoor air quality # 39,000 73,000 39,000 73,000 

Management considerations 
 

    

Lower explosive limit (50%) †  NA   

Protection of indoor air quality (sub-slab/shallow) # 5.7 17● 

 
Notes:  495 
Multiple lines of evidence are recommended to assess the vapour intrusion pathway (see  Section 1.4). 496 
-- = the pathway is not considered for the selected land use.  497 
NA = not available. 498 
* Provisional guideline: A soil vapour guideline developed using an inhalation toxicological reference value (TRV) extrapolated from 499 
an oral TRV is considered provisional. 500 
# Tolerable concentration (TC) extrapolated from tolerable daily intake (TDI).  501 
● A high-level screening was not completed as only an acute air quality benchmark was available; therefore, no dose averaging was 502 
used (see Appendix A). 503 
† This management limit is an alert to the lowest concentration (percentage) of vapour in air capable of producing a flash of fire in 504 
presence of an ignition source (arc, flame, heat). 505 
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Canadian Soil Vapour Quality Guidelines         1,4-Dichlorobenzene 506 
for the Protection of Human Health  507 
   508 

 509 
 
 
 
 

 Soil Vapour Quality Guidelines for 1,4-Dichlorobenzene (CAS RN 106-46-7) (mg/m3)  510 
Land use and soil texture 511 

Agricultural/Residential  Commercial/Industrial 512  
 Coarse Fine Coarse Fine 

Guideline 9.1 60 95 650 

Human health guidelines ǁ 
 
Protection of indoor air quality (basement)  

 
 

9.1 

 
 

60 

 
 

-- 

 
 

-- 

Protection of indoor air quality (slab on grade)  12 66 95 ● 650 ● 

Protection of outdoor air quality  2,800 5,100 2,800 5,100 

Management considerations 
 

    

Lower explosive limit (50%) †  NA   

Protection of indoor air quality (sub-slab/shallow) 0.39 4.3● 

 
Notes:  513 
Multiple lines of evidence are recommended to assess the vapour intrusion pathway (see  Section 1.4). 514 
-- = the pathway is not considered for the selected land use. 515 
NA = not available 516 
ǁ There are no cancer toxicological reference values for this substance in HC (2021); therefore, this substance is classified as a non-517 
carcinogen for the purposes of the Canadian Soil Vapour Quality Guidelines (CSVQGs). However, HC (2021) notes that it is a possible 518 
human carcinogen.  519 
● A high-level screening did not flag any concern with the use of dose-averaging (see Appendix A). However, there is some uncertainty 520 
associated with the use of dose-averaging as a full toxicological review was not conducted for each substance; therefore, these values 521 
should be used with caution and other lines of evidence should be considered when assessing risks. Jurisdictional authorities should 522 
be consulted for further guidance. 523 
† This management limit is an alert to the lowest concentration (percentage) of vapour in air capable of producing a flash of fire in 524 
presence of an ignition source (arc, flame, heat). 525 
  526 
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Canadian Soil Vapour Quality Guidelines     1,2,3-Trichlorobenzene 527 
for the Protection of Human Health    528 

 
 
 
 
 

 Soil Vapour Quality Guidelines for 1,2,3-Trichlorobenzene (CAS RN 87-61-6) (mg/m3)  529 
Land use and soil texture 530 

Agricultural/Residential  Commercial/Industrial 531  
 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.54 3.2 1.5 9.4 

Human health guidelines     

Protection of indoor air quality (basement) # 0.54 3.2 -- -- 

Protection of indoor air quality (slab on grade) # 0.75 3.6 1.5 ● 9.4 ● 

Protection of outdoor air quality # 190 360 190 360 

Management considerations 
 

    

Lower explosive limit (50%) †  NA   

Protection of indoor air quality (sub-slab/shallow) # 0.020 0.060● 

 
Notes:  532 
Multiple lines of evidence are recommended to assess the vapour intrusion pathway (see Section 1.4). 533 
-- = the pathway is not considered for the selected land use.  534 
NA = not available. 535 
* Provisional guideline: A soil vapour guideline developed using an inhalation toxicological reference value (TRV) extrapolated from 536 
an oral TRV is considered provisional. 537 
# Tolerable concentration (TC) extrapolated from tolerable daily intake (TDI). 538 
● A high-level screening could not be completed as only an acute air quality benchmark was available; therefore, no dose averaging 539 
was used (Appendix A). 540 
† This management limit is an alert to the lowest concentration (percentage) of vapour in air capable of producing a flash of fire in 541 
presence of an ignition source (arc, flame, heat). 542 
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Canadian Soil Vapour Quality Guidelines     1,2,4-Trichlorobenzene 543 
for the Protection of Human Health    544 

 
 
 
 
 

 Soil Vapour Quality Guidelines for 1,2,4-Trichlorobenzene (CAS RN 120-82-1) (mg/m3)  545 
Land use and soil texture 546 

Agricultural/Residential  Commercial/Industrial 547  
 Coarse Fine Coarse Fine 

Guideline 1.2 7.3 3.5 22 

Human health guidelines     

Protection of indoor air quality (basement) 1.2 7.3 -- -- 

Protection of indoor air quality (slab on grade) 1.7 8.3 3.5 ● 22 ● 

Protection of outdoor air  450 830 450 830 

Management considerations 
 

    

Lower explosive limit (50%) †  NA   

Protection of indoor air quality (sub-slab/shallow) 0.046 0.14● 

 
Notes:  548 
Multiple lines of evidence are recommended to assess the vapour intrusion pathway (see Section 1.4). 549 
-- = the pathway is not considered for the selected land use.  550 
NA = not available. 551 
● A high-level screening was not completed as only an acute air quality benchmark was available; therefore, no dose averaging was 552 
used (see Appendix A) 553 
† This management limit is an alert to the lowest concentration (percentage) of vapour in air capable of producing a flash of fire in 554 
presence of an ignition source (arc, flame, heat).  555 
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Canadian Soil Vapour Quality Guidelines     1,3,5-Trichlorobenzene 556 
for the Protection of Human Health    557 

 
 
 
 
 

 Soil Vapour Quality Guidelines for 1,3,5-Trichlorobenzene (CAS RN 108-70-3) (mg/m3)  558 
Land use and soil texture 559 

Agricultural/Residential  Commercial/Industrial 560  
 Coarse Fine Coarse Fine 

Guideline 0.65 3.8 1.8 11 

Human health guidelines     

Protection of indoor air quality (basement) 0.65 3.8 -- -- 

Protection of indoor air quality (slab on grade) 0.91 4.3 1.8● 11● 

Protection of outdoor air  230 440 230 440 

Management considerations 
 

    

Lower explosive limit (50%) † NA 

Protection of indoor air quality (sub-slab/shallow) 0.024 0.070● 

 
Notes:  561 
Multiple lines of evidence are recommended to assess the vapour intrusion pathway (see Section 1.4). 562 
-- = the pathway is not considered for the selected land use.  563 
NA = not available. 564 
● A high-level screening was not completed as no air quality benchmark was available; therefore, no dose averaging was used (see 565 
Appendix A). 566 
† This management limit is an alert to the lowest concentration (percentage) of vapour in air capable of producing a flash of fire in 567 
presence of an ignition source (arc, flame, heat). 568 
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Canadian Soil Vapour Quality Guidelines         1,2,3,4-Tetrachlorobenzene 569 
for the Protection of Human Health   570 

 
 
 
 
 

 Soil Vapour Quality Guidelines for 1,2,3,4-Tetrachlorobenzene (CAS RN 634-66-2) (mg/m3)  571 
Land use and soil texture 572 

Agricultural/Residential  Commercial/Industrial 573  
 Coarse Fine Coarse Fine 

Guideline (provisional*) 1.4 7.5 3.9 22 

Human health guidelines     

Protection of indoor air quality (basement) # 1.4 7.5 -- -- 
Protection of indoor air quality (slab on grade) # 2 8.7 3.9● 22● 
Protection of outdoor air # 570 1,000 570 1,000 

Management considerations 
 

    

Lower explosive limit (50%) † 
 

 NA   

Protection of indoor air quality (sub-slab/shallow) # 0.045 0.14● 

 

Notes:  574 
Multiple lines of evidence are recommended to assess the vapour intrusion pathway (see Section 1.4). 575 
-- = the pathway is not considered for the selected land use.  576 
NA = not available. 577 
* Provisional guideline: A soil vapour guideline developed using an inhalation toxicological reference value (TRV) extrapolated from 578 
an oral TRV is considered provisional. 579 
# Tolerable concentration (TC) extrapolated from tolerable daily intake (TDI). 580 
● A high-level screening was not completed as no air quality benchmark was available; therefore, no dose averaging was used (see 581 
Appendix A). 582 
† This management limit is an alert to the lowest concentration (percentage) of vapour in air capable of producing a flash of fire in 583 
presence of an ignition source (arc, flame, heat).  584 
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Canadian Soil Vapour Quality Guidelines         1,2,3,5-Tetrachlorobenzene 585 
for the Protection of Human Health 586 

 
 
 
 
 

 Soil Vapour Quality Guidelines for 1,2,3,5-Tetrachlorobenzene (CAS RN 634-90-2) (mg/m3)  587 
Land use and soil texture 588 

Agricultural/Residential  Commercial/Industrial 589  
 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.17 0.92 0.49 2.7 

Human health guidelines     

Protection of indoor air quality (basement) # 0.17 0.92 -- -- 

Protection of indoor air quality (slab on grade) # 0.25 1.1 0.49 ● 2.7 ● 

Protection of outdoor air # 71 130 71 130 

Management considerations 
 

    

Lower explosive limit (50%) †   NA   

Protection of indoor air quality (sub-slab/shallow) # 0.0054 0.016● 

 
Notes:  590 
Multiple lines of evidence are recommended to assess the vapour intrusion pathway (see Section 1.4). 591 
-- = the pathway is not considered for the selected land use.  592 
NA = not available. 593 
* Provisional guideline: A soil vapour guideline developed using an inhalation toxicological reference value (TRV) extrapolated from 594 
an oral TRV is considered provisional. 595 
# Tolerable concentration (TC) extrapolated from tolerable daily intake (TDI). 596 
● A high-level screening was not completed as no air quality benchmark was available; therefore, no dose averaging was used (see 597 
Appendix A). 598 
† This management limit is an alert to the lowest concentration (percentage) of vapour in air capable of producing a flash of fire in 599 
presence of an ignition source (arc, flame, heat). 600 
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Canadian Soil Vapour Quality Guidelines         1,2,4,5-Tetrachlorobenzene 601 
for the Protection of Human Health   602 

 
 
 
 
 

 Soil Vapour Quality Guidelines for 1,2,4,5-Tetrachlorobenzene (CAS RN 95-94-3) (mg/m3) 603 
Land use and soil texture 604 

Agricultural/Residential  Commercial/Industrial 605  
 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.084 0.46 0.24 1.4 

Human health guidelines     

Protection of indoor air quality (basement) # 0.084 0.46 -- -- 

Protection of indoor air quality (slab on grade) # 0.12 0.53 0.24 ● 1.4 ● 

Protection of outdoor air # 34 62 34  62 

Management considerations 
 

    

Lower explosive limit (50%) † NA 

Protection of indoor air quality (sub-slab/shallow) # 0.0028 0.0083● 

 
Notes:  606 
Multiple lines of evidence are recommended to assess the vapour intrusion pathway (see Section 1.4). 607 
-- = the pathway is not considered for the selected land use.  608 
NA = not available. 609 
* Provisional guideline: A soil vapour guideline developed using an inhalation toxicological reference value (TRV) extrapolated from 610 
an oral TRV is considered provisional. 611 
# Tolerable concentration (TC) extrapolated from tolerable daily intake (TDI). 612 
● A high-level screening was not completed as no air quality benchmark was available; therefore, no dose averaging was used (see 613 
Appendix A). 614 
† This management limit is an alert to the lowest concentration (percentage) of vapour in air capable of producing a flash of fire in 615 
presence of an ignition source (arc, flame, heat). 616 
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Canadian Soil Vapour Quality Guidelines         Pentachlorobenzene 617 
for the Protection of Human Health    618 

 
 
 
 
 

Soil Vapour Quality Guidelines for Pentachlorobenzene (CAS RN 608-93-5) (mg/m3) 619 
Land use and soil texture 620 

Agricultural/Residential  Commercial/Industrial 621  
 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.42 2.2 1.2 6.6 

Human health guidelines     

Protection of indoor air quality (basement) # 0.42 2.2 -- -- 

Protection of indoor air quality (slab on grade) # 0.61 2.6 
1.2● 6.6● 

Protection of outdoor air # 170 320 170 320 

Management considerations     

Lower explosive limit (50%) †  NA   

Protection of indoor air quality (sub-slab/shallow) # 0.013 0.040● 

 
Notes:  622 
Multiple lines of evidence are recommended to assess the vapour intrusion pathway (see Section 1.4). 623 
-- = the pathway is not considered for the selected land use.  624 
NA = not available. 625 
* Provisional guideline: A soil vapour guideline developed using an inhalation toxicological reference value (TRV) extrapolated from 626 
an oral TRV is considered provisional. 627 
# Tolerable concentration (TC) extrapolated from tolerable daily intake (TDI). 628 
● A high-level screening was not completed as no air quality benchmark was available; therefore, no dose averaging was used (see 629 
Appendix A). 630 
† This management limit is an alert to the lowest concentration (percentage) of vapour in air capable of producing a flash of fire in 631 
presence of an ignition source (arc, flame, heat). 632 
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Canadian Soil Vapour Quality Guidelines           1,2-Dichloroethane 633 
for the Protection of Human Health    634 
 

 
 
 
 

 Soil Vapour Quality Guidelines for 1,2-Dichloroethane (CAS RN 107-06-2) (mg/m3) 635 
Land use and soil texture 636 

Agricultural/Residential  Commercial/Industrial 637  
 Coarse Fine Coarse Fine 

Guideline: 10-5 incremental risk (provisional*) 8.5 63 25 190 

Guideline: 10-6 incremental risk (provisional*) 0.85 6.3 2.5 19 

Human health guidelines: 10-5 incremental risk 
 
Protection of indoor air quality (basement)  

 
 

8.5 

 
 

63 

 
 

-- 

 
 

-- 

Protection of indoor air quality (slab on grade) # ◊ 11 67 25 190 

Protection of outdoor air # ◊ 1,900 3,600 1,900 3,600 

Human health guidelines: 10-6 incremental risk 
 
Protection of indoor air quality (basement) # ◊ 

 
 

0.85 

 
 

6.3 

 
 

-- 

 
 

-- 

Protection of indoor air quality (slab on grade) # ◊ 1.1 6.7 2.5 19 

Protection of outdoor air # ◊ 190 360 190 360 

Management considerations     

Lower explosive limit (50%) †  NA   

Protection of indoor air quality (sub-slab/shallow) 
10-5 incremental risk # ◊ 

 
0.43 

 
1.3 

10-6 incremental risk # ◊ 0.043 0.13 

 
Notes:  638 
Multiple lines of evidence are recommended to assess the vapour intrusion pathway (see Section 1.4). 639 
-- = the pathway is not considered for the selected land use.  640 
NA = not available. 641 
* Provisional guideline: A soil vapour guideline developed using an inhalation toxicological reference value (TRV) extrapolated from 642 
an oral TRV is considered provisional. 643 
# Risk-specific concentration (RSC) extrapolated from risk-specific dose (RSD).  644 
◊ Value represents the lowest of either carcinogenic or non-carcinogenic guidelines, if available. 645 
† This management limit is an alert to the lowest concentration (percentage) of vapour in air capable of producing a flash of fire in 646 
presence of an ignition source (arc, flame, heat). 647 
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 Soil Vapour Quality Guidelines for 1,1,1-Trichloroethane (CAS RN 71-55-6) (mg/m3) 650 
Land use and soil texture 651 

Agricultural/Residential  Commercial/Industrial 652  
 Coarse Fine Coarse Fine 

Guideline 720 5,000 2,100 15,000 

Human health guidelines     

Protection of indoor air quality (basement) 720 5,000 -- -- 

Protection of indoor air quality (slab on grade) 950 5,400 2,100● 15,000● 

Protection of outdoor air 200,000 370,000 200,000 370,000 

Management considerations 
 

    

Lower explosive limit (50%) †  NA   

Protection of indoor air quality (sub-slab/shallow) 33 100● 

 
Notes:  653 
Multiple lines of evidence are recommended to assess the vapour intrusion pathway (see Section 1.4). 654 
-- = the pathway is not considered for the selected land use.  655 
NA = not available. 656 
● A high-level screening was not completed as only an acute air quality benchmark was available; therefore, no dose averaging was 657 
used (see Appendix A). 658 
† This management limit is an alert to the lowest concentration (percentage) of vapour in air capable of producing a flash of fire in 659 
presence of an ignition source (arc, flame, heat). 660 
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Canadian Soil Vapour Quality Guidelines      1,1,2,2-Tetrachloroethane 661 
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 Soil Vapour Quality Guidelines for 1,1,2,2-Tetrachloroethane (CAS RN 79-34-5) (mg/m3) 663 
Land use and soil texture 664 

Agricultural/Residential  Commercial/Industrial 665  
 Coarse Fine Coarse Fine 

Guideline: 10-5 incremental risk (provisional*) 0.17 1.1 0.5 3.3 

Guideline: 10-6 incremental risk (provisional*) 0.017 0.11 0.05 0.33 

Human health guidelines: 10-5 incremental risk 
 
Protection of indoor air quality (basement) # ◊ 

 
 

0.17 

 
 

1.1 

 
 

-- 

 
 

-- 

Protection of indoor air quality (slab on grade) # ◊ 0.24 1.2 0.5 3.3 

Protection of outdoor air # ◊ 56 100 56 100 

Human health guidelines: 10-6 incremental risk 
 
Protection of indoor air quality (basement) # ◊ 

 
 

0.017 

 
 

0.11 

 
 

-- 

 
 

-- 

Protection of indoor air quality (slab on grade) # ◊ 0.024 0.12 0.05 0.33 

Protection of outdoor air # ◊ 5.6 10 5.6 10 

Management considerations 
 

    

Lower explosive limit (50%) † NA 

Protection of indoor air quality (sub-slab/shallow) 
10-5 incremental risk # ◊ 

 
0.0071 

 
0.021 

10-6 incremental risk # ◊ 0.00071 0.0021 

 
Notes:   666 
Multiple lines of evidence are recommended to assess the vapour intrusion pathway (see Section 1.4). 667 
-- = the pathway is not considered for the selected land use.  668 
NA = not available. 669 
* Provisional guideline: A soil vapour guideline developed using an inhalation toxicological reference value (TRV) extrapolated from 670 
an oral TRV is considered provisional. 671 
# Risk-specific concentration (RSC) extrapolated from risk-specific dose (RSD). 672 
◊ Value represents the lowest of either carcinogenic or non-carcinogenic guidelines, if available. 673 
† This management limit is an alert to the lowest concentration (percentage) of vapour in air capable of producing a flash of fire in 674 
presence of an ignition source (arc, flame, heat). 675 
  676 
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Canadian Soil Vapour Quality Guidelines   Monochloroethene (Vinyl chloride) 677 
for the Protection of Human Health 678 
 679 

 
 
 
 

 Soil Vapour Quality Guidelines for Monochloroethene (CAS RN 75-01-4) (mg/m3)  680 
Land use and soil texture 681 

Agricultural/Residential  Commercial/Industrial 682  
 Coarse Fine Coarse Fine 

Guideline: 10-5 incremental risk 0.7 5.5 2 16 

Guideline: 10-6 incremental risk 0.07 0.55 0.2 1.6 

Human health guidelines: 10-5 incremental risk 
 
Protection of indoor air quality (basement) ◊   

 
 

0.7 

 
 

5.5 

 
 

-- 

 
 

-- 

Protection of indoor air quality (slab on grade) ◊  0.85 5.7 2 16 

Protection of outdoor air ◊ 140 250 140 250 

Human health guidelines: 10-6 incremental risk 
 
Protection of indoor air quality (basement) ◊  

 
 

0.07 

 
 

0.55 

 
 

-- 

 
 

-- 

Protection of indoor air quality (slab on grade) ◊   0.085 0.57 0.2 1.6 

Protection of outdoor air ◊ 14 25 14 25 

Management considerations 
 

    

Lower explosive limit (50%) † 46,000 

Protection of indoor air quality (sub-slab/shallow) 
10-5 incremental risk ◊ 

 
0.038 

 
0.11 

10-6 incremental risk ◊ 0.0038 0.011 

 
Notes:  683 

Multiple lines of evidence are recommended to assess the vapour intrusion pathway (see Section 1.4). 684 
-- = the pathway is not considered for the selected land use. 685 
Vinyl chloride is a synonym for monochloroethene. 686 
◊ Value represents the lowest of either carcinogenic or non-carcinogenic guidelines, if available. 687 
† This management limit is an alert to the lowest concentration (percentage) of vapour in air capable of producing a flash of fire in 688 
presence of an ignition source (arc, flame, heat).  689 
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Canadian Soil Vapour Quality Guidelines         1,1,2-Trichloroethene (TCE) 690 
for the Protection of Human Health  691 

 
 
 
 
   Soil Vapour Quality Guidelines for 1,1,2-Trichloroethene (TCE) (CAS RN 79-01-6) (mg/m3) 692 

Land use and soil texture 693 
Agricultural/Residential  Commercial/Industrial 694  

 Coarse Fine Coarse Fine 

Guideline: 10-5 incremental risk 0.081 0.59 0.24 1.7 

Guideline: 10-6 incremental risk 0.081 0.59 0.24 1.7 

Human health guidelines: 10-5 incremental risk 
 
 

    

Protection of indoor air quality (basement) ◊ 0.081 ♦ 0.59 ♦ -- -- 

Protection of indoor air quality (slab on grade) ◊ 0.1 ♦ 0.63 ♦ 0.24 ♦ ● 1.7 ♦ ● 

Protection of outdoor air ◊ 20 ♦ 36 ♦ 20 ♦ 36 ♦ 

Human health guidelines: 10-6 incremental risk 
 
 

    

Protection of indoor air quality (basement) ◊ 0.081 ♦ 0.59 ♦ -- -- 

Protection of indoor air quality (slab on grade) ◊ 0.1 ♦ 0.63 ♦ 0. 24 ♦ ● 1.7 ♦ ● 
Protection of outdoor air ◊ 20 ♦ 36 ♦ 20 ♦ 36 ♦ 

Management considerations     

Lower explosive limit (50%) † 320,000 

Protection of indoor air quality (sub-slab/shallow) 
10-5 incremental risk ◊ 

 
0.0040 ♦ 

 

0.012 ♦ ● 

10-6 incremental risk ◊ 0.0040 ♦ 0. 012 ♦ ● 

 

Notes:  695 
Multiple lines of evidence are recommended to assess the vapour intrusion pathway (see Section 1.4). 696 
-- = the pathway is not considered for the selected land use. 697 
TCE = trichloroethene (or trichloroethylene). 698 
◊ Value represents the lowest of either carcinogenic or non-carcinogenic guidelines, if available. 699 
♦ Presented value is based on the non-carcinogenic risk. 700 
● The inhalation toxicological reference value (TRV) for 1,1,2-trichloroethene is based on adverse effects that suggest reproductive 701 
or development toxicity; therefore, no dose averaging was used (see Appendix A) 702 
† This management limit is an alert to the lowest concentration (percentage) of vapour in air capable of producing a flash of fire in 703 
presence of an ignition source (arc, flame, heat). 704 



 
 

27 
Draft for Review – do not cite or distribute 

Canadian Soil Vapour Quality Guidelines   1,1,2,2-Tetrachloroethene (PCE) 
for the Protection of Human Health  705 

 
 
 
 

 Soil Vapour Quality Guidelines for 1,1,2,2-Tetrachloroethene (PCE) (CAS RN 127-18-4) (mg/m3) 706 
Land use and soil texture 707 

Agricultural/Residential  Commercial/Industrial 708  
 Coarse Fine Coarse Fine 

Guideline: 10-5 incremental risk 5.8 37 17 110 

Guideline: 10-6 incremental risk 3.1 20 8.9 59 

Human health guidelines: 10-5 incremental risk 
 
 

    

Protection of indoor air quality (basement) ◊ 5.8 ♦ 37 ♦ -- -- 

Protection of indoor air quality (slab on grade) ◊ 7.9 ♦ 41 ♦ 17 ♦ ● 110 ♦ ● 

Protection of outdoor air ◊ 1,900 ♦ 3,400 ♦ 1,900 ♦ 3,400 ♦ 

Human health guidelines: 10-6 incremental risk     

Protection of indoor air quality (basement) ◊ 3.1 20 -- -- 
Protection of indoor air quality (slab on grade) ◊ 4.2 22 8.9 59 
Protection of outdoor air ◊ 980 1,800 980 1,800 

Management considerations     

Lower explosive limit (50%) † NA 

Protection of indoor air quality (sub-slab/shallow) 
10-5 incremental risk ◊ 

 
0.24 ♦ 

 

0.73 ♦ ● 
10-6 incremental risk ◊ 0.13 0.38 

 
Notes:  709 
Multiple lines of evidence are recommended to assess the vapour intrusion pathway (see Section 1.4). 710 
-- = the pathway is not considered for the selected land use.  711 
NA = not available. 712 
PCE = perchloroethylene, a synonym for 1,1,2,2-tetrachloroethene.  713 
◊ Value represents the lowest of either carcinogenic or non-carcinogenic guidelines, if available. 714 
♦ Presented value is based on the non-carcinogenic risk. 715 
● A high-level screening was not completed as no air quality benchmark was available; therefore, no dose averaging was used (see 716 
Appendix A). 717 
† This management limit is an alert to the lowest concentration (percentage) of vapour in air capable of producing a flash of fire in 718 
presence of an ignition source (arc, flame, heat). 719 
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Canadian Soil Vapour Quality Guidelines                 2-Chlorophenol 720 
for the Protection of Human Health    721 

 
 
 
 
 

 Soil Vapour Quality Guidelines for 2-Chlorophenol (CAS RN 95-57-8) (mg/m3) 722 
Land use and soil texture 723 

Agricultural/Residential  Commercial/Industrial 724  
 Coarse Fine Coarse Fine 

Guideline (provisional*) 1.4 9.8 4.1 29 

Human health guidelines     

Protection of indoor air quality (basement) # 1.4 9.8 -- -- 

Protection of indoor air quality (slab on grade) # 1.9 11 4.1● 29● 

Protection of outdoor air # 390 660 390 660 

Management considerations 
 
 

    

Lower explosive limit (50%) †  NA   

Protection of indoor air quality (sub-slab/shallow) # 0.066 0.20● 

 
Notes:  725 
Multiple lines of evidence are recommended to assess the vapour intrusion pathway (see Section 1.4). 726 
-- = the pathway is not considered for the selected land use.  727 
NA = not available. 728 
* Provisional guideline: A soil vapour guideline developed using an inhalation toxicological reference value (TRV) extrapolated from 729 
an oral TRV is considered provisional. 730 
# Tolerable concentration (TC) extrapolated from tolerable daily intake (TDI). 731 
● A high-level screening was not completed as no air quality benchmark was available; therefore, no dose averaging was used (see 732 
Appendix A). 733 
† This management limit is an alert to the lowest concentration (percentage) of vapour in air capable of producing a flash of fire in 734 
presence of an ignition source (arc, flame, heat). 735 
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 Soil Vapour Quality Guidelines for 2,4-Dichlorophenol (CAS RN 120-83-2) (mg/m3) 738 
Land use and soil texture 739 

Agricultural/Residential  Commercial/Industrial 740  
 Coarse Fine Coarse Fine 

Guideline (provisional*) 32 200 93 590 

Human health guidelines     

Protection of indoor air quality (basement) # 32 200 -- -- 

Protection of indoor air quality (slab on grade) # 44 220 93● 590● 

Protection of outdoor air # 10,000 15,000 10,000 15,000 

Management considerations 
 

    

Lower explosive limit (50%) †  NA   

Protection of indoor air quality (sub-slab/shallow) # 1.3 4.0● 

 
Notes:  741 
Multiple lines of evidence are recommended to assess the vapour intrusion pathway (see Section 1.4). 742 
-- = the pathway is not considered for the selected land use.  743 
NA = not available. 744 
* Provisional guideline. A soil vapour guideline developed using an inhalation toxicological reference value (TRV) extrapolated from 745 
an oral TRV is considered provisional. 746 
# Tolerable concentration (TC) extrapolated from tolerable daily intake (TDI). 747 
● A high-level screening was not completed as no air quality benchmark was available; therefore, no dose averaging was used (see 748 
Appendix A). 749 
† This management limit is an alert to the lowest concentration (percentage) of vapour in air capable of producing a flash of fire in 750 
presence of an ignition source (arc, flame, heat).  751 
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 Soil Vapour Quality Guidelines for 2,4,6-Trichlorophenol (CAS RN 88-06-2) (mg/m3) 754 
Land use and soil texture 755 

Agricultural/Residential  Commercial/Industrial 756 
 Coarse Fine Coarse Fine 

Guideline: 10-5 incremental risk (provisional*) 3.9 20 11 58 

Guideline: 10-6 incremental risk (provisional*) 0.39 2 1.1 5.8 

Human health guidelines: 10-5 incremental risk  
 

 
 

 
 

 

Protection of indoor air quality (basement) # ◊ 3.9 20 -- -- 
Protection of indoor air quality (slab on grade) # ◊ 5.7 21 11 58 
Protection of outdoor air # ◊ 

1,600 1,600 1,600 1,600 

Human health guidelines: 10-6 incremental risk 
 
Protection of indoor air quality (basement) # ◊ 

 
 

0.39 

 
 
2 

 
 

-- 

 
 

-- 

Protection of indoor air quality (slab on grade) # ◊ 0.57 2.1 1.1 5.8 

Protection of outdoor air # ◊ 160 160 160 160 

Management considerations 
 

    

Lower explosive limit (50%) †  NA   

Protection of indoor air quality (sub-slab/shallow) # 
10-5 incremental risk ◊ 

 
0.13 

 
0.39 

10-6 incremental risk ◊ 0.013 0.039 

 
Notes:  757 
Multiple lines of evidence are recommended to assess the vapour intrusion pathway (see Section 1.4). 758 
-- = the pathway is not considered for the selected land use.  759 
NA = not available. 760 
* Provisional guideline. A soil vapour guideline developed using an inhalation toxicological reference value (TRV) extrapolated from 761 
an oral TRV is considered provisional. 762 
# Risk-specific concentration (RSC) extrapolated from risk-specific dose (RSD). 763 
◊ Value represents the lowest of either carcinogenic or non-carcinogenic guidelines, if available. 764 
† This management limit is an alert to the lowest concentration (percentage) of vapour in air capable of producing a flash of fire in 765 
presence of an ignition source (arc, flame, heat).  766 
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 Soil Vapour Quality Guidelines for 2,3,4,6-Tetrachlorophenol (CAS RN 58-90-2) (mg/m3) 769 
Land use and soil texture 770 

Agricultural/Residential  Commercial/Industrial 771  
 Coarse Fine Coarse Fine 

Guideline (provisional*) 3.2 20 9.2 59 

Human health guidelines     

Protection of indoor air quality (basement) # 3.2 20 -- -- 

Protection of indoor air quality (slab on grade) # 4.3 22 9.2● 59● 

Protection of outdoor air # 1,000 1,500 1,000 1,500 

Management considerations 
 

    

Lower explosive limit (50%) † NA 

Protection of indoor air quality (sub-slab/shallow) # 0.13 0.40● 

 

Notes:  772 
Multiple lines of evidence are recommended to assess the vapour intrusion pathway (see Section 1.4). 773 
-- = the pathway is not considered for the selected land use.  774 
NA = not available. 775 
* Provisional guideline. A soil vapour guideline developed using an inhalation toxicological reference value (TRV) extrapolated from 776 
an oral TRV is considered provisional. 777 
# Tolerable concentration (TC) extrapolated from tolerable daily intake (TDI). 778 
● A high-level screening was not completed as no air quality benchmark was available; therefore, no dose averaging was used (see 779 
Appendix A). 780 
† This management limit is an alert to the lowest concentration (percentage) of vapour in air capable of producing a flash of fire in 781 
presence of an ignition source (arc, flame, heat).  782 
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 Soil Vapour Quality Guidelines for Ethylbenzene (CAS RN 100-41-4) (mg/m3) 785 
Land use and soil texture 786 

Agricultural/Residential  Commercial/Industrial 787  
 Coarse Fine Coarse Fine 

Guideline 2,700 20,000 7,900 58,000 

Human health guidelines     

Protection of indoor air quality (basement) 2,700 20,000 -- -- 

Protection of indoor air quality (slab on grade) 3,500 21,000 7,900● 58,000● 

Protection of outdoor air 680,000 1,300,000 680,000 1,300,000 

Management considerations 
 

    

Lower explosive limit (50%) †  22,000   

Protection of indoor air quality (sub-slab/shallow) 
 

13 40● 

 
Notes:  788 
Multiple lines of evidence are recommended to assess the vapour intrusion pathway (see Section 1.4). 789 
-- = the pathway is not considered for the selected land use. 790 
● A high-level screening flagged potential concern with dose averaging; therefore, no dose-averaging was used (see Appendix A). 791 
† This management limit is an alert to the lowest concentration (percentage) of vapour in air capable of producing a flash of fire in 792 
presence of an ignition source (arc, flame, heat).  793 
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 Soil Vapour Quality Guidelines for Dichloromethane (CAS RN 75-09-2) (mg/m3) 796 
Land use and soil texture 797 

Agricultural/Residential  Commercial/Industrial 798  
 Coarse Fine Coarse Fine 

Guideline: 10-5 incremental risk 74 570 220 1,700 

Guideline: 10-6 incremental risk 63 480 180 1,400 

Human health guidelines: 10-5 incremental risk 
 
Protection of indoor air quality (basement) ◊ 

 
 

74 ♦ 

 
 

570 ♦ 

 
 

-- 

 
 

-- 

Protection of indoor air quality (slab on grade) ◊ 91 ♦ 600 ♦ 220 ♦● 1,700 ♦● 

Protection of outdoor air ◊ 15,000 ♦ 28,000 ♦ 15,000 ♦ 28,000 ♦ 

Human health guidelines: 10-6 incremental risk 
 
Protection of indoor air quality (basement) ◊ 

 
 

63 

 
 

480 

 
 

-- 

 
 

-- 

Protection of indoor air quality (slab on grade) ◊ 77 510 180 1,400 

Protection of outdoor air ◊ 13,000 24,000 13,000 24,000 

Management considerations 
 
 

    

Lower explosive limit (50%) †  NA   

Protection of indoor air quality (sub-slab/shallow) 
10-5 incremental risk ◊ 

 
3.9 ♦ 

 

12 ♦● 

10-6 incremental risk  ◊ 3.3 10 

 
Notes:  799 
Multiple lines of evidence are recommended to assess the vapour intrusion pathway (see Section 1.4). 800 
-- = the pathway is not considered for the selected land use.  801 
NA = not available. 802 
◊ Value represents the lowest of either carcinogenic or non-carcinogenic guidelines, if available. 803 
♦ Presented value is based on the non-carcinogenic risk. 804 
● A high-level screening flagged potential concern with dose-averaging; therefore, dose-averaging was not used (see Appendix A). 805 
† This management limit is an alert to the lowest concentration (percentage) of vapour in air capable of producing a flash of fire in 806 
presence of an ignition source (arc, flame, heat).  807 
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 Soil Vapour Quality Guidelines for Trichloromethane (CAS RN 67-66-3) (mg/m3) 810 
Land use and soil texture 811 

Agricultural/Residential  Commercial/Industrial 812 
 Coarse Fine Coarse Fine 

Guideline: 10-5 incremental risk 0.3 2.1 0.86 6.3 

Guideline: 10-6 incremental risk 0.03 0.21 0.086 0.63 

Human health guidelines: 10-5 incremental risk 
 
Protection of indoor air quality (basement) ◊ 

 
 

0.3 

 
 

2.1 

 
 

-- 

 
 

-- 

Protection of indoor air quality (slab on grade) ◊ 0.38 2.3 0.86 6.3 

Protection of outdoor air ◊ 73 140 73 140 

Human health guidelines: 10-6 incremental risk 
 
Protection of indoor air quality (basement) ◊ 

 
 

0.03 

 
 

0.21 

 
 

-- 

 
 

-- 

Protection of indoor air quality (slab on grade) ◊ 0.038 0.23 0.086 0.63 

Protection of outdoor air ◊ 7.3 14 7.3 14 

Management considerations 
 

    

Lower explosive limit (50%) †  NA   

Protection of indoor air quality (sub-slab/shallow) 
10-5 incremental risk ◊ 

 
0.014 

 
0.043 

10-6 incremental risk ◊ 0.0014 0.0043 

 
Notes:  813 
Multiple lines of evidence are recommended to assess the vapour intrusion pathway (see Section 1.4). 814 
-- = the pathway is not considered for the selected land use.  815 
NA = not available. 816 
◊ Value represents the lowest of either carcinogenic or non-carcinogenic guidelines, if available. 817 
† This management limit is an alert to the lowest concentration (percentage) of vapour in air capable of producing a flash of fire in 818 
presence of an ignition source (arc, flame, heat).  819 
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 Soil Vapour Quality Guidelines for Tetrachloromethane (CAS RN 56-23-5) (mg/m3) 822 
Land use and soil texture 823 

Agricultural/Residential  Commercial/Industrial 824  
 Coarse Fine Coarse Fine 

Guideline: 10-5 incremental risk 0.095 0.63 0.99 6.8 

Guideline: 10-6 incremental risk 0.095 0.63 0.37 2.5 

Human health guidelines: 10-5 incremental risk     

Protection of indoor air quality (basement) ◊ # 0.095 ♦ 0.63 ♦ -- -- 

Protection of indoor air quality (slab on grade) ◊ #  0.13 ♦ 0.69 ♦ 0.99 ♦ ● 6.8 ♦ ● 

Protection of outdoor air ◊ # 28 ♦ 52 ♦ 28 ♦ 52 ♦ 

Human health guidelines: 10-6 incremental risk     

Protection of indoor air quality (basement) ◊ # 0.095 ♦ 0.63 ♦ -- -- 

Protection of indoor air quality (slab on grade) ◊ # 0.13 ♦ 0.69 ♦ 0.37 2.5 

Protection of outdoor air ◊ # 28 ♦ 52 ♦ 28 ♦ 52 ♦ 

Management considerations 
 
 

    

Lower explosive limit (50%) † NA 

Protection of indoor air quality (sub-slab/shallow) 
10-5 incremental risk ◊ # 

 
0.0042 ♦ 

 

0.045 ♦● 

10-6 incremental risk ◊ # 0.0042 ♦ 0.017 

 
Notes:  825 
Multiple lines of evidence are recommended to assess the vapour intrusion pathway (see Section 1.4). 826 
-- = the pathway is not considered for the selected land use.  827 
NA = not available. 828 
◊ Value represents the lowest of either carcinogenic or non-carcinogenic guidelines, if available. 829 
# Tolerable concentration (TC) extrapolated from tolerable daily intake (TDI). 830 
♦ Presented value is based on the non-carcinogenic risk.  831 
● A high-level screening did not flag concern with the use of dose averaging (see Appendix A). However, there is some uncertainty 832 
associated with the use of dose-averaging as a full toxicological review was not conducted for each substance; therefore, these values 833 
should be used with caution and other lines of evidence should be considered when assessing risks. Jurisdictional authorities should 834 
be consulted for further guidance. 835 
† This management limit is an alert to the lowest concentration (percentage) of vapour in air capable of producing a flash of fire in 836 
presence of an ignition source (arc, flame, heat). 837 
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 Soil Vapour Quality Guidelines for Bromodichloromethane (CAS RN 75-27-4) (mg/m3) 840 
Land use and soil texture 841 

Agricultural/Residential  Commercial/Industrial 842 
 Coarse Fine Coarse Fine 

Guideline: 10-5 incremental risk (provisional*) 0.53 3.5 1.5 10 

Guideline: 10-6 incremental risk (provisional*) 0.053 0.35 0.15 1 

Human health guidelines: 10-5 incremental risk 
 
Protection of indoor air quality (basement) # ◊ 

 
 

0.53 

 
 

3.5 

 
 

-- 

 
 

-- 

Protection of indoor air quality (slab on grade) # ◊ 0.7 3.8 1.5 10 

Protection of outdoor air # ◊ 160 290 160 290 

Human health guidelines: 10-6 incremental risk 
 
Protection of indoor air quality (basement) # ◊ 

 
 

0.053 

 
 

0.35 

 
 

-- 

 
 

-- 

Protection of indoor air quality (slab on grade) # ◊ 0.07 0.38 0.15 1.0 

Protection of outdoor air # ◊ 16 29 16 29 

Management considerations 
 

    

Lower explosive limit (50%) † NA 

Protection of indoor air quality (sub-slab/shallow) 
10-5 incremental risk # ◊ 

 
0.023 

 
0.069 

10-6 incremental risk # ◊ 0.0023 0.0069 

 

Notes:  843 
Multiple lines of evidence are recommended to assess the vapour intrusion pathway (see Section 1.4). 844 
-- = the pathway is not considered for the selected land use.  845 
NA = not available. 846 
* Provisional guideline. A soil vapour guideline developed using an inhalation toxicological reference value (TRV) extrapolated from 847 
an oral TRV is considered provisional. 848 
# Risk-specific concentration (RSC) extrapolated from risk-specific dose (RSD). 849 
◊ Value represents the lowest of either carcinogenic or non-carcinogenic guidelines, if available. 850 
† This management limit is an alert to the lowest concentration (percentage) of vapour in air capable of producing a flash of fire in 851 
presence of an ignition source (arc, flame, heat).  852 
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 Soil Vapour Quality Guidelines for Dibromochloromethane (CAS RN 124-48-1) (mg/m3) 855 
Land use and soil texture 856 

Agricultural/Residential  Commercial/Industrial 857  
 Coarse Fine Coarse Fine 

Guideline (provisional*) 7.4 43 21 130 

Human health guidelines     

Protection of indoor air quality (basement) # 7.4 43 -- -- 

Protection of indoor air quality (slab on grade) # 10 48 21 ● 130 ● 

Protection of outdoor air # 2,800 5,100 2,800 5,100 

Management considerations 
 

    

Lower explosive limit (50%) † NA 
 

Protection of indoor air quality (sub-slab/shallow) # 0.026 0.79 ● 

 
Notes:  858 
Multiple lines of evidence are recommended to assess the vapour intrusion pathway (see Section 1.4). 859 
-- = the pathway is not considered for the selected land use.  860 
NA = not available. 861 
* Provisional guideline: A soil vapour guideline developed using an inhalation toxicological reference value (TRV) extrapolated from 862 
an oral TRV is considered provisional. 863 
# Tolerable concentration (TC) extrapolated from tolerable daily intake (TDI). 864 
● A high-level screening was not completed as no air quality benchmark was available; therefore, no dose-averaging was used (see 865 
Appendix A). 866 
† This management limit is an alert to the lowest concentration (percentage) of vapour in air capable of producing a flash of fire in 867 
presence of an ignition source (arc, flame, heat). 868 
  869 
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 Soil Vapour Quality Guidelines for n-Hexane (CAS RN 110-54-3) (mg/m3) 872 
Land use and soil texture 873 

Agricultural/Residential  Commercial/Industrial 874 
 Coarse Fine Coarse Fine 

Guideline 750 6,300 8,100 61,000 

Human health guidelines     

Protection of indoor air quality (basement) 750 6,300 -- -- 

Protection of indoor air quality (slab on grade) 850 6,500 8,100● 61,000● 

Protection of outdoor air 90,000 170,000 90,000 170,000 

Management considerations 
 

    

Lower explosive limit (50%) † 21,000 

Protection of indoor air quality (sub-slab/shallow) 
 

4.7 51 ● 

 
Notes:  875 
Multiple lines of evidence are recommended to assess the vapour intrusion pathway (see Section 1.4). 876 
-- = the pathway is not considered for the selected land use. 877 
● A high-level screening did not flag any concern with the use of dose-averaging (see Appendix A). However, there is some uncertainty 878 
associated with the use of dose-averaging as a full toxicological review was not conducted for each substance; therefore, these values 879 
should be used with caution and other lines of evidence should be considered when assessing risks. Jurisdictional authorities should 880 
be consulted. 881 
† This management limit is an alert to the lowest concentration (percentage) of vapour in air capable of producing a flash of fire in 882 
presence of an ignition source (arc, flame, heat).  883 
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 Soil Vapour Quality Guidelines for Methanol (CAS RN 67-56-1) (mg/m3) 886 
Land use and soil texture 887 

Agricultural/Residential  Commercial/Industrial 888  
 Coarse Fine Coarse Fine 

Guideline 2,300 19,000 6,700 52,000 

Human health guidelines     

Protection of indoor air quality (basement) 2,300 19,000 -- -- 

Protection of indoor air quality (slab on grade) 2,600 19,000 6,700● 52,000● 

Protection of outdoor air 340,000 560,000 340,000 560,000 

Management considerations 
 

    

Lower explosive limit (50%) † 44,000 

Protection of indoor air quality (sub-slab/shallow) 
 

130 400● 

 
Notes:  889 
Multiple lines of evidence are recommended to assess the vapour intrusion pathway (see Section 1.4). 890 
-- = the pathway is not considered for the selected land use. 891 
● The inhalation toxicological reference value (TRV) for methanol is based on adverse effects that suggest reproductive or 892 
developmental toxicity; therefore, dose averaging was not used (see Appendix A). 893 
† This management limit is an alert to the lowest concentration (percentage) of vapour in air capable of producing a flash of fire in 894 
presence of an ignition source (arc, flame, heat).  895 
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 Soil Vapour Quality Guidelines for Methyl tertiary-butyl ether (MTBE) (CAS RN 1634-04-4) (mg/m3)  898 
Land use and soil texture 899 

Agricultural/Residential  Commercial/Industrial 900  
 Coarse Fine Coarse Fine 

Guideline 5.1 36 54 390 

Human health guidelines     

Protection of indoor air quality (basement) 5.1 36 -- -- 

Protection of indoor air quality (slab on grade) 6.5 39 54● 390● 

Protection of outdoor air 1,300 2,300 1,300 2,300 

Management considerations 
 

    

Lower explosive limit (50%) † NA 

Protection of indoor air quality (sub-slab/shallow) 
 

0.25 2.7● 

 
Notes:  901 
Multiple lines of evidence are recommended to assess the vapour intrusion pathway (see Section 1.4). 902 
-- = the pathway is not considered for the selected land use.  903 
NA = not available.  904 
● A high-level screening did not flag concern with the use of dose-averaging (see Appendix A). However, there is some uncertainty 905 
associated with the use of dose-averaging as a full toxicological review was not conducted for each substance; therefore, these values 906 
should be used with caution and other lines of evidence should be considered when assessing risks. Jurisdictional authorities should 907 
be consulted for further guidance. 908 
† This management limit is an alert to the lowest concentration (percentage) of vapour in air capable of producing a flash of fire in 909 
presence of an ignition source (arc, flame, heat).  910 
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 Soil Vapour Quality Guidelines for PHC F1 subfraction Aliphatics C-6-C8 (mg/m3) 913 
Land use and soil texture 914 

Agricultural/Residential  Commercial/Industrial 915  
 Coarse Fine Coarse Fine 

Guideline 74,000 470,000 210,000 1,400,000 

Human health guidelines     

Protection of indoor air quality (basement) 74,000 470,000 -- -- 

Protection of indoor air quality (slab on grade) 100,000 520,000 210,000● 1,400,000● 

Protection of outdoor air 24,000,000 44,000,000 24,000,000 44,000,000 

Management considerations 
 

    

Lower explosive limit (50%) † 27,000 

Protection of indoor air quality (sub-slab/shallow) 
 

300 920● 

 

Notes:  916 
Multiple lines of evidence are recommended to assess the vapour intrusion pathway (see Section 1.4). 917 
-- = the pathway is not considered for the selected land use.  918 
● A high-level screening was not completed as no air quality benchmark was available; therefore, no dose averaging was used (see 919 
Appendix A). 920 
† This management limit is an alert to the lowest concentration (percentage) of vapour in air capable of producing a flash of fire in 921 
presence of an ignition source (arc, flame, heat). The concentrations of petroleum hydrocarbon (PHC) F1 subfractions should be 922 
summed for comparison to the 50% lower explosive limit (LEL).  923 
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Canadian Soil Vapour Quality Guidelines             PHC F1 subfraction Aliphatics C>8-C10 924 
for the Protection of Human Health 925 

 
 
 
 

 Soil Vapour Quality Guidelines for PHC F1 subfraction Aliphatics C>8-C10 (mg/m3) 926 
Land use and soil texture 927 

Agricultural/Residential  Commercial/Industrial 928  
 Coarse Fine Coarse Fine 

Guideline 3,900 25,000 11,000 73,000 

Human health guidelines     

Protection of indoor air quality (basement) 3,900 25,000 -- -- 

Protection of indoor air quality (slab on grade) 5,200 27,000 11,000● 73,000● 

Protection of outdoor air 1,200,000 2,300,000 1,200,000 2,300,000 

Management considerations 
 

    

Lower explosive limit (50%) † 27,000 

Protection of indoor air quality (sub-slab/shallow) 
 

16 48● 

 

Notes:  929 
Multiple lines of evidence are recommended to assess the vapour intrusion pathway (see Section 1.4). 930 
Petroleum hydrocarbon (PHC) aliphatic subfractions C>8-10, C>10-12, and C>12-16 rely on the same inhalation toxicological 931 
reference value (TRV) and, therefore, should be summed and compared to the soil vapour quality guideline (SVQG). To facilitate this, 932 
the lower of the SVQGs for the subfractions (i.e., C>8-10) is shown. 933 
-- = the pathway is not considered for the selected land use.  934 
● A high-level screening was not completed as no air quality benchmark was available; therefore, no dose averaging was used (see 935 
Appendix A). 936 
† This management limit is an alert to the lowest concentration (percentage) of vapour in air capable of producing a flash of fire in 937 
presence of an ignition source (arc, flame, heat). The concentrations of PHC F1 subfractions should be summed for comparison to 938 
the 50% lower explosive limit (LEL). 939 
  940 
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 Soil Vapour Quality Guidelines for PHC F1ǁ subfraction Aromatics C>8-C10 (mg/m3) 944 
Land use and soil texture 945 

Agricultural/Residential  Commercial/Industrial 946  
 Coarse Fine Coarse Fine 

Guideline* 660 4,200 1,900 12,000 

Human health guidelines     

Protection of indoor air quality (basement) 660 4,200 -- -- 

Protection of indoor air quality (slab on grade) 890 4,600 1,900● 12,000● 

Protection of outdoor air 210,000 390,000 210,000 390,000 

Management considerations 
 

    

Lower explosive limit (50%) † 27,000 

Protection of indoor air quality (sub-slab/shallow) 
 

2.7 8.1● 

 

Notes:  947 
Multiple lines of evidence are recommended to assess the vapour intrusion pathway (see Section 1.4). 948 
Petroleum hydrocarbon (PHC) aromatic subfractions C>8-10, C>10-12, and C>12-16 rely on the same inhalation toxicological 949 
reference value (TRV) and, therefore, should be summed and compared to the soil vapour quality guideline (SVQG). To facilitate this, 950 
the lower of the SVQGs for the subfractions (i.e., C>8-10) is shown. 951 
ǁ Petroleum hydrocarbon fraction F1 does not include benzene, toluene, ethylbenzene or xylenes (BTEX) (see CCME 2008 for 952 
further information). These chemicals should be analyzed separately and compared to their individual soil vapour guidelines.  953 
-- = the pathway is not considered for the selected land use.  954 
● A high-level screening was not completed as no air quality benchmark was available; therefore, no dose averaging was used (see 955 
Appendix A). 956 
† This management limit is an alert to the lowest concentration (percentage) of vapour in air capable of producing a flash of fire in 957 
presence of an ignition source (arc, flame, heat). The concentrations of PHC F1 subfractions should be summed for comparison to 958 
the 50% lower explosive limit (LEL). 959 
  960 
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 Soil Vapour Quality Guidelines for PHC F2 subfraction Aliphatics C>10-C12 (mg/m3) 964 
Land use and soil texture 965 

Agricultural/Residential  Commercial/Industrial 966  
 Coarse Fine Coarse Fine 

Guideline* 3,900 25,000 11,000 73,000 

Human health guidelines     

Protection of indoor air quality (basement) 3,900 25,000 -- -- 

Protection of indoor air quality (slab on grade) 5,200 27,000 11,000● 73,000● 

Protection of outdoor air 1,200,000 2,300,000 1,200,000 2,300,000 

Management considerations 
 

    

Lower explosive limit (50%) † 21,000 

Protection of indoor air quality (sub-slab/shallow) 
 

16 48● 

 

Notes:  967 
Multiple lines of evidence are recommended to assess the vapour intrusion pathway (see Section 1.4). 968 
Petroleum hydrocarbon (PHC) aliphatic subfractions C>8-10, C>10-12, and C>12-16 rely on the same inhalation toxicological 969 
reference value (TRV) and, therefore, should be summed and compared to the soil vapour quality guideline (SVQG). To facilitate this, 970 
the lower of the SVQGs for the subfractions (i.e., C>8-10) is shown. Also, use of a bioattenuation factor (BAF) = 10 does not apply to 971 
this pathway when F2 is aviation fuel (see Section 1.4). If aviation fuel is present, divide the SVQG by 10 for a guideline value based 972 
on a BAF = 1. 973 
-- = the pathway is not considered for the selected land use.  974 
● A high-level screening was not completed as no air quality benchmark was available; therefore, no dose averaging was used (see 975 
Appendix A). 976 
† This management limit is an alert to the lowest concentration (percentage) of vapour in air capable of producing a flash of fire in 977 
presence of an ignition source (arc, flame, heat). The concentrations of PHC F2 subfractions should be summed for comparison to 978 
the 50% lower explosive limit (LEL). 979 
  980 
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 Soil Vapour Quality Guidelines for PHC F2 subfraction Aliphatics C>12-C16 (mg/m3) 984 
Land use and soil texture 985 

Agricultural/Residential  Commercial/Industrial 986  
 Coarse Fine Coarse Fine 

Guideline* 3,900 25,000 11,000 73,000 

Human health guidelines     

Protection of indoor air quality (basement) 3,900 25,000 -- -- 

Protection of indoor air quality (slab on grade) 5,200 27,000 11,000● 73,000● 

Protection of outdoor air 1,200,000 2,300,000 1,200,000 2,300,000 

Management considerations 
 

    

Lower explosive limit (50%) †  21,000   

Protection of indoor air quality (sub-slab/shallow) 
 

16 48● 

 

Notes:  987 
Multiple lines of evidence are recommended to assess the vapour intrusion pathway (see Section 1.4). 988 
Petroleum hydrocarbon (PHC) aliphatic subfractions C>8-10, C>10-12, and C>12-16 rely on the same inhalation toxicological 989 
reference value (TRV) and, therefore, should be summed and compared to the soil vapour quality guideline (SVQG). To facilitate this, 990 
the lower of the SVQGs for the subfractions (i.e., C>8-10) is shown. Also, use of a bioattenuation factor (BAF)=10 does not apply to 991 
this pathway when F2 is aviation fuel (see Section 1.4). If aviation fuel is present, divide the SVQG by 10 for a guideline value based 992 
on a BAF=1. 993 
-- = the pathway is not considered for the selected land use.  994 
● A high-level screening was not completed as no air quality benchmark was available; therefore, no dose averaging was used (see 995 
Appendix A). 996 
† This management limit is an alert to the lowest concentration (percentage) of vapour in air capable of producing a flash of fire in 997 
presence of an ignition source (arc, flame, heat). The concentrations of PHC F2 subfractions should be summed for comparison to 998 
the 50% lower explosive limit (LEL). 999 
 1000 
  1001 
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Canadian Soil Vapour Quality Guidelines          PHC F2 subfraction Aromatics C>10-C12 1003 
for the Protection of Human Health 1004 

 
 
 
 

 Soil Vapour Quality Guidelines for PHC F2ǁ subfraction Aromatics C>10-C12 (mg/m3) 1005 
Land use and soil texture 1006 

Agricultural/Residential  Commercial/Industrial 1007 
 Coarse Fine Coarse Fine 

Guideline* 660 4,200 1,900 12,000 

Human health guidelines     

Protection of indoor air quality (basement) 660 4,200 -- -- 

Protection of indoor air quality (slab on grade) 890 4,600 21,900● 12,000● 

Protection of outdoor air 210,000 390,000 210,000 390,000 

Management considerations 
 

    

Lower explosive limit (50%) † 21,000 

Protection of indoor air quality (sub-slab/shallow) 
 

2.7 8.1● 

 

Notes:  1008 
Multiple lines of evidence are recommended to assess the vapour intrusion pathway (see Section 1.4). 1009 
Petroleum hydrocarbons (PHC) aromatic subfractions C>8-10, C>10-12, and C>12-16 rely on the same inhalation toxicological 1010 
reference value (TRV) and, therefore, should be summed and compared to the soil vapour quality guideline (SVQG). To facilitate this, 1011 
the lower of the SVQGs for the subfractions (i.e., C>8-10) is shown. Also, use of a bioattenuation factor (BAF)=10 does not apply to 1012 
this pathway when F2 is aviation fuel (see Section 1.4). If aviation fuel is present, divide the SVQG by 10 for a guideline value based 1013 
on a BAF=1. 1014 
ǁ Petroleum hydrocarbon fraction F2 does not include naphthalene (see CCME 2008 for further information). Naphthalene should 1015 
be analyzed separately and compared to its individual soil vapour guideline. 1016 
-- = the pathway is not considered for the selected land use.  1017 
● A high-level screening was not completed as no air quality benchmark was available; therefore, no dose averaging was used (see 1018 
Appendix A). 1019 
† This management limit is an alert to the lowest concentration (percentage) of vapour in air capable of producing a flash of fire in 1020 
presence of an ignition source (arc, flame, heat). The concentrations of PHC F2 subfractions should be summed for comparison to 1021 
the 50% lower explosive limit (LEL). 1022 
 1023 
  1024 
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Canadian Soil Vapour Quality Guidelines          PHC F2 subfraction Aromatics C>12-C16 1026 
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 Soil Vapour Quality Guidelines for PHC F2 subfraction C>12-C16 (mg/m3) 1028 
Land use and soil texture 1029 

Agricultural/Residential  Commercial/Industrial 1030  
 Coarse Fine Coarse Fine 

Guideline* 660 4,200 1900 12,000 

Human health guidelines     

Protection of indoor air quality (basement) 660 4,200 -- -- 

Protection of indoor air quality (slab on grade) 890 4,600 1,900● 12,000● 

Protection of outdoor air 210,000 390,000 210,000 390,000 

Management considerations 
 

    

Lower explosive limit (50%) †  21,000   

Protection of indoor air quality (sub-slab/shallow) 
 

2.7 8.1● 

 

Notes:  1031 
Multiple lines of evidence are recommended to assess the vapour intrusion pathway (see Section 1.4). 1032 
Petroleum hydrocarbons (PHC) aromatic subfractions C>8-10, C>10-12, and C>12-16 rely on the same inhalation toxicological 1033 
reference value (TRV) and, therefore, should be summed and compared to the soil vapour quality guideline (SVQG). To facilitate this, 1034 
the lower of the SVQGs for the subfractions (i.e., C>8-10) is shown. Also, use of a bioattenuation factor (BAF)=10 does not apply to 1035 
this pathway when F2 is aviation fuel (see Section 1.4). If aviation fuel is present, divide the SVQG by 10 for a guideline value based 1036 
on a BAF=1. 1037 
-- = the pathway is not considered for the selected land use.  1038 
● A high-level screening was not completed as no air quality benchmark was available; therefore, no dose averaging was used (see 1039 
Appendix A). 1040 
† This management limit is an alert to the lowest concentration (percentage) of vapour in air capable of producing a flash of fire in 1041 
presence of an ignition source (arc, flame, heat). The concentrations of PHC F2 subfractions should be summed for comparison to 1042 
the 50% lower explosive limit (LEL). 1043 
  1044 
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 Soil Vapour Quality Guidelines for Phenol (CAS RN 108-95-2) (mg/m3)  1047 
Land use and soil texture 1048 

Agricultural/Residential  Commercial/Industrial 1049  
 Coarse Fine Coarse Fine 

Guideline (provisional*) 16 110 45 330 

Human health guidelines     

Protection of indoor air quality (basement) # 16 110 -- -- 

Protection of indoor air quality (slab on grade) # 20 110 45● 330● 

Protection of outdoor air # 3,500 2,000 3,500 2,000 

Management considerations 
 

    

Lower explosive limit (50%) †   NA   

Protection of indoor air quality (sub-slab/shallow) # 0.80 2.4● 

 
Notes:  1050 
Multiple lines of evidence are recommended to assess the vapour intrusion pathway (see Section 1.4). 1051 
-- = the pathway is not considered for the selected land use.  1052 
NA = not available. 1053 
* Provisional guideline. A soil vapour quality guideline (SVQG) developed using an inhalation toxicological reference value (TRV) 1054 
extrapolated from an oral TRV is considered provisional. 1055 
# Tolerable concentration (TC) extrapolated from tolerable daily intake (TDI). 1056 
● A high-level screening flagged potential concerns with dose averaging; therefore, no dose averaging was used (see Appendix A). 1057 
† This management limit is an alert to the lowest concentration (percentage) of vapour in air capable of producing a flash of fire in 1058 
presence of an ignition source (arc, flame, heat). 1059 
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 Soil Vapour Quality Guidelines for Acenaphthene (CAS RN 83-32-9) (mg/m3) 1062 
Land use and soil texture 1063 

Agricultural/Residential  Commercial/Industrial 1064  
 Coarse Fine Coarse Fine 

Guideline (provisional*) 21 130 59 370 

Human health guidelines     

Protection of indoor air quality (basement) # 21 130 -- -- 

Protection of indoor air quality (slab on grade) # 29 140 59● 370● 

Protection of outdoor air # 7,300 13,000 7,300 13,000 

Management considerations 
 

    

Lower explosive limit (50%) †  NA   

Protection of indoor air quality (sub-slab/shallow) # 0.80 2.4● 

 
Notes:  1065 
Multiple lines of evidence are recommended to assess the vapour intrusion pathway (see Section 1.4). 1066 
-- = the pathway is not considered for the selected land use.  1067 
NA = not available. 1068 
* Provisional guideline. A soil vapour guideline developed using an inhalation toxicological reference value (TRV) extrapolated from 1069 
an oral TRV is considered provisional. 1070 
# Tolerable concentration (TC) extrapolated from tolerable daily intake (TDI). 1071 
● A high-level screening was not completed as no air quality benchmark was available; therefore, no dose averaging was used (see 1072 
Appendix A). 1073 
† This management limit is an alert to the lowest concentration (percentage) of vapour in air capable of producing a flash of fire in 1074 
presence of an ignition source (arc, flame, heat). 1075 
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 Soil Vapour Quality Guidelines for Benzo(a)pyrene (CAS RN 50-27-8) (mg/m3) 1078 
Land use and soil texture 1079 

Agricultural/Residential  Commercial/Industrial 1080  
 Coarse Fine Coarse Fine 

Guideline: 10-5 incremental risk 0.00033 0.0019 0.00096 0.0055 

Guideline: 10-6 incremental risk 0.00033 0.0019 0.00096 0.0055 

Human health guidelines: 10-5 incremental risk 
 
Protection of indoor air quality (basement) ◊ 

 
 

0.00033 ♦ 

 
 

0.0019 ♦ 

 
 

-- 

 
 

-- 

Protection of indoor air quality (slab on grade) ◊ 0.00046 ♦ 0.0019 ♦ 0.00096 ♦ ● 0.0055 ♦ ● 

Protection of outdoor air # ◊ 0.11 ♦ 0.041 ♦ 0.11 ♦ 0.041 ♦ 

Human health guidelines: 10-6 incremental risk 
 
Protection of indoor air quality (basement) ◊ 

 
 

0.00033 ♦ 

 
 

0.0019 ♦ 

 
 

-- 

 
 

-- 

Protection of indoor air quality (slab on grade) ◊ 0.00046 ♦ 0.0019 ♦ 0.00096 ♦ ● 0.0055 ♦ ● 

Protection of outdoor air ◊ 0.11 ♦ 0.041 ♦ 0.11 ♦ 0.041 ♦ 

Management considerations 
 
 

    

Lower explosive limit (50%) †  NA   

Protection of indoor air quality (sub-slab/shallow) 
10-5 incremental risk ◊ 

 
0.000013 ♦ 

 

0.00004 ♦ ● 
10-6 incremental risk ◊ 0.000013 ♦ 0.00004 ♦ ● 

 
Notes:  1081 
Multiple lines of evidence are recommended to assess the vapour intrusion pathway (see Section 1.4). 1082 
-- = the pathway is not considered for the selected land use.  1083 
NA = not available. 1084 
 ◊ Value represents the lowest of either carcinogenic or non-carcinogenic guidelines, if available. 1085 
♦ Presented value is based on the non-carcinogenic risk. 1086 
● The toxicological reference value (TRV) for benzo(a)pyrene is based on adverse effects that suggest reproductive or developmental 1087 
toxicity; therefore, no dose averaging is applied (see Appendix A). 1088 
† This management limit is an alert to the lowest concentration (percentage) of vapour in air capable of producing a flash of fire in 1089 
presence of an ignition source (arc, flame, heat). 1090 
  1091 
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 Soil Vapour Quality Guidelines for Fluorene (CAS RN 86-73-7) (mg/m3)  1094 
Land use and soil texture 1095 

Agricultural/Residential  Commercial/Industrial 1096  
 Coarse Fine Coarse Fine 

Guideline (provisional*) 15 86 43 250 

Human health guidelines     

Protection of indoor air quality (basement) # 15 86 -- -- 

Protection of indoor air quality (slab on grade) # 21 97 43● 250● 

Protection of outdoor air # 5,700 10,000 5,700 10,000 

Management considerations 
 

    

Lower explosive limit (50%) †   NA   

Protection of indoor air quality (sub-slab/shallow) # 
 

0.53 1.6● 

 
Notes:  1097 
Multiple lines of evidence are recommended to assess the vapour intrusion pathway (see Section 1.4). 1098 
-- = the pathway is not considered for the selected land use.  1099 
NA = not available. 1100 
* Provisional guideline. A soil vapour guideline developed using an inhalation toxicological reference value (TRV) extrapolated from 1101 
an oral TRV is considered provisional. 1102 
# Tolerable concentration (TC) extrapolated from tolerable daily intake (TDI). 1103 
● A high-level screening was not completed as no air quality benchmark was available; therefore, dose averaging was not used (see 1104 
Appendix A). 1105 
† This management limit is an alert to the lowest concentration (percentage) of vapour in air capable of producing a flash of fire in 1106 
presence of an ignition source (arc, flame, heat). 1107 
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 Soil Vapour Quality Guidelines for 2-Methylnaphthalene (CAS RN 91-57-6) (mg/m3)  1110 
Land use and soil texture 1111 

Agricultural/Residential  Commercial/Industrial 1112  
 Coarse Fine Coarse Fine 

Guideline (provisional*) 1.3 8.2 3.6 24 

Human health guidelines     

Protection of indoor air quality (basement) # 1.3 8.2 -- -- 

Protection of indoor air quality (slab on grade) # 1.7 9 3.6● 24● 

Protection of outdoor air # 390 720 390 720 

Management considerations 
 

    

Lower explosive limit (50%) †  23,000   

Protection of indoor air quality (sub-slab/shallow) # 
 

0.053 0.16● 

 
Notes:  1113 
Multiple lines of evidence are recommended to assess the vapour intrusion pathway (see Section 1.4). 1114 
-- = the pathway is not considered for the selected land use. 1115 
* Provisional guideline. A soil vapour guideline developed using an inhalation toxicological reference value (TRV) extrapolated from 1116 
an oral TRV is considered provisional. 1117 
# Tolerable concentration (TC) extrapolated from tolerable daily intake (TDI). 1118 
● A high-level screening was not completed as no air quality benchmark was available; therefore, no dose averaging was used (see 1119 
Appendix A). 1120 
† This management limit is an alert to the lowest concentration (percentage) of vapour in air capable of producing a flash of fire in 1121 
presence of an ignition source (arc, flame, heat). 1122 
  



 
 

53 
Draft for Review – do not cite or distribute 

Canadian Soil Vapour Quality Guidelines          Naphthalene 1123 
for the Protection of Human Health 1124 

 
 
 
 
 

 Soil Vapour Quality Guidelines for Naphthalene (CAS RN 91-20-3) (mg/m3) 1125 
Land use and soil texture 1126 

Agricultural/Residential  Commercial/Industrial 1127  
 Coarse Fine Coarse Fine 

Guideline 12 78 120 840 

Human health guidelines     

Protection of indoor air quality (basement) 12 78 -- -- 

Protection of indoor air quality (slab on grade) 15 85 120● 840● 

Protection of outdoor air  3,400 6,300 3,400 6,300 

Management considerations 
 
 

    

Lower explosive limit (50%) †  23,000   

Protection of indoor air quality (sub-slab/shallow) 
 

0.052 0.56● 

 
Notes: 1128 
Multiple lines of evidence are recommended to assess the vapour intrusion pathway (see Section 1.4). 1129 
-- = the pathway is not considered for the selected land use. 1130 
● A high-level screening did not flag concern with the use of dose averaging. However, there is some uncertainty associated with the 1131 
use of dose averaging as a full toxicological review was not conducted for each substance; therefore, these values should be used 1132 
with caution and other lines of evidence should be considered when assessing risks. Jurisdictional authorities should be consulted for 1133 
further guidance. 1134 
† This management limit is an alert to the lowest concentration (percentage) of vapour in air capable of producing a flash of fire in 1135 
presence of an ignition source (arc, flame, heat).  1136 
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Canadian Soil Vapour Quality Guidelines       Styrene 1137 
for the Protection of Human Health 1138 

 
 
 
 
 

 Soil Vapour Quality Guidelines for Styrene (CAS RN 100-42-5) (mg/m3)  1139 
Land use and soil texture 1140 

Agricultural/Residential  Commercial/Industrial 1141  
 Coarse Fine Coarse Fine 

Guideline 120 840 340 2,500 

Human health guidelines     

Protection of indoor air quality (basement) 120 840 -- -- 

Protection of indoor air quality (slab on grade) 150 910 340● 2500● 

Protection of outdoor air 31,000 57,000 31,000 57,000 

Management considerations 
 

    

Lower explosive limit (50%) †  23,000   

Protection of indoor air quality (sub-slab/shallow) 
 

5.7 17● 

 
Notes:  1142 
Multiple lines of evidence are recommended to assess the vapour intrusion pathway (see Section 1.4). 1143 
-- = the pathway is not considered for the selected land use. 1144 
● A high-level screening flagged potential concern with dose-averaging; therefore, no dose averaging was used (see Appendix A). 1145 
† This management limit is an alert to the lowest concentration (percentage) of vapour in air capable of producing a flash of fire in 1146 
presence of an ignition source (arc, flame, heat). 1147 
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Canadian Soil Vapour Quality Guidelines                  Toluene 1148 
for the Protection of Human Health 1149 

 
 
 
 
 

 Soil Vapour Quality Guidelines for Toluene (CAS RN 108-88-3) (mg/m3) 1150 
Land use and soil texture 1151 

Agricultural/Residential  Commercial/Industrial 1152  
 Coarse Fine Coarse Fine 

Guideline 3,000 22,000 8,600 65,000 

Human health guidelines     

Protection of indoor air quality (basement) 3,000 22,000 -- -- 
Protection of indoor air quality (slab on grade) 3,700 23,000 8,600● 65,000● 

Protection of outdoor air  670,000 1,200,000 670,000 1,200,000 

Management considerations 
 

    

Lower explosive limit (50%) †  23,000   

Protection of indoor air quality (sub-slab/shallow) 
 

15 45● 

 
Notes:  1153 
Multiple lines of evidence are recommended to assess the vapour intrusion pathway (see Section 1.4). 1154 
-- = the pathway is not considered for the selected land use. 1155 
● A high-level screening flagged potential concern with dose averaging; therefore, no dose averaging was used (see Appendix A). 1156 
† This management limit is an alert to the lowest concentration (percentage) of vapour in air capable of producing a flash of fire in 1157 
presence of an ignition source (arc, flame, heat).  1158 
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Canadian Soil Vapour Quality Guidelines                  Xylenes 1159 
for the Protection of Human Health 1160 

 
 
 
 
 

 Soil Vapour Quality Guidelines for Xylenes (mg/m3)  1161 
Land use and soil texture 1162 

Agricultural/Residential  Commercial/Industrial 1163  
 Coarse Fine Coarse Fine 

Guideline 110 800 1,200 8,700 

Human health guidelines     

Protection of indoor air quality (basement) 110 800 -- -- 

Protection of indoor air quality (slab on grade) 140 860 1,200● 8,700● 

Protection of outdoor air 27,000 50,000 27,000 50,000 

Management considerations 
 

    

Lower explosive limit (50%) †  22,000 

Protection of indoor air quality (sub-slab/shallow) 
 

0.55 6.0● 

 
Notes:   1164 
Multiple lines of evidence are recommended to assess the vapour intrusion pathway (see Section 1.4). 1165 
-- = the pathway is not considered for the selected land use. 1166 
● A high-level screening did not flag any concern with the use of dose-averaging (see Appendix A). However, there is some uncertainty 1167 
associated with the use of dose-averaging as a full toxicological review was not conducted for each substance; therefore, these values 1168 
should be used with caution and other lines of evidence should be considered when assessing risks. Jurisdictional authorities should 1169 
be consulted for further guidance. 1170 
† This management limit is an alert to the lowest concentration (percentage) of vapour in air capable of producing a flash of fire in 1171 
presence of an ignition source (arc, flame, heat). 1172 
  1173 
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APPENDIX A: REVISION TO THE SOIL VAPOUR PROTOCOL 1224 
 1225 
Revised Approach to the Use of Dose-Averaging for the Indoor Air Quality Pathway 1226 
 1227 
The exposure assumptions presented in the soil vapour protocol (CCME 2014) for the indoor air quality 1228 
pathway follow those used by the soil protocol (CCME 2006). This is 24 hours/day, 365 days/year (i.e., 1229 
an exposure term [ET] = 1) for threshold TRVs for agricultural and residential land uses, as well as for 1230 
non-threshold (carcinogenic) TRVs for all land uses. For threshold TRVs, 10 hours/day, 5 days/week, 48 1231 
weeks/year (i.e., dose-averaging with an ET = 0.27) was used for commercial and industrial land uses. 1232 
Dose-averaging results in a less conservative value for the calculated indoor air concentration of 1233 
substances for the industrial and commercial land uses. However, since the publication of the soil vapour 1234 
protocol, HC (2021) published guidance that recommends a precautionary approach with no dose-1235 
averaging (ET = 1) in human health risk assessments unless a scientific review of the TRVs supports the 1236 
use of dose-averaging.   1237 
 1238 
As a scientific review of TRVs for all chemicals addressed in this document would cause a significant 1239 
delay in the publication of these soil vapour guidelines, a high-level screening approach was taken to 1240 
address the discrepancy in the recommended ET that balances uncertainty and the need for protective 1241 
guidelines that are not overly conservative. This aligns with the soil protocol which states: “While 1242 
acknowledging the need for toxicity and exposure data of the highest quality, it is considered to be better 1243 
to establish a guideline based on incomplete data than to not establish a risk-based guideline”.  1244 
 1245 
A targeted, high-level screening of the soil vapour guidelines for the indoor air quality pathway was 1246 
conducted to identify substances for which dose-averaging may result in values that exceed human health-1247 
based benchmarks from select jurisdictions. First, for chemicals that had guidelines driven by threshold 1248 
TRVs, the basis for the TRV used in guideline derivation (CCME 2014, Appendix D) was considered and 1249 
an ET = 1 was used as a precautionary approach if the TRV was based on adverse effects that suggest 1250 
reproductive or developmental toxicity. Next, for chemicals with TRVs that did not suggest reproductive 1251 
or developmental toxicity, target indoor air concentrations2 for the commercial/industrial indoor air 1252 
quality pathway using an ET = 0.27 were compared to the lowest of available acute or chronic air quality 1253 
benchmarks from California (Reference Exposure Levels [RELs]) (California Office of Environmental 1254 
Health Hazard Assessment [OEHHA] 2023) or Ontario (Ambient Air Quality Criteria [AAQCs]) 1255 
(OMECP 2020)3. If the target indoor air concentration was above any of the available benchmarks, then 1256 
as a precautionary measure an ET = 1 (i.e., no dose-averaging) was used. If the target indoor air 1257 
concentration was below all available benchmarks, dose-averaging (i.e., ET = 0.27) was used. If no or 1258 
only an acute air quality benchmark was available, a precautionary approach using an ET = 1 as 1259 
recommended in HC (2021) was followed.  1260 
 1261 
References: 1262 
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2 the predicted concentration of the chemical in indoor air based on the TRV and an ET = 0.27; see Appendix D calculation for non-carcinogenic 
target air concentration, CCME 2014. 
3 The California chronic Reference Exposure Levels (California OEHHA 2023) and Ontario Ministry of the Environment, Conservation and Parks 
Ambient Air Quality Criteria (OMECP 2020) were chosen for this high-level screening due to the large number of chemicals for which values 
were available. 
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