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1.0  Background 
 
The purpose of this guideline is to provide all stakeholders and the general public with a 
basic understanding of the Canadian Council of Ministers of the Environment (CCME) 
Benzene, Toluene, Ethylbenzene, Xylene (BTEX) Canadian Soil Quality Guidelines 
(SQG) for the Protection of Environmental and Human Health (CCME 2004) and how it 
is applied in Manitoba. 
 
Manitoba Sustainable Development (the Department), as the government agency with 
the mandate for preserving the quality of our environment for future generations, has an 
interest in ensuring that environmental site assessments (ESAs), remediation, and 
monitoring programs are carried out in accordance with applicable guidelines and 
regulations. 
 
2.0  What is BTEX? 
 
BTEX are aromatic hydrocarbon compounds found in gasoline. Benzene is a natural 
component of petroleum and makes up 1 to 4% of gasoline. Toluene, ethylbenzene and 
the three xylene isomers are also present in gasoline and make up more than 60% of 
the water soluble fraction in gasoline. Because of these qualities, analysis of BTEX in 
soil is frequently used in ESAs to determine the presence of petroleum hydrocarbon 
(PHC) impacts.  
 
3.0  BTEX Soil Quality Guidelines 
 
The 2004 BTEX SQG are fully risk based and have been derived for different land uses 
and soil textures for both surface soils and subsoils (refer to the Canadian Soil Quality 
Guidelines for the Protection of Environmental and Human Health, Benzene, 
Ethylbenzene, Toluene, Xylene [CCME 2004], specifically Tables 1a and 1b for 
benzene and Table 1 for toluene, ethylbenzene and xylene). 
 
The land uses defined in the Canadian Soil Quality Guidelines for the Protection of 
Environmental and Human Health, Benzene, Ethylbenzene, Toluene, Xylene (CCME 
2004) are as follows: 
 

 Agricultural land use: lands used for growing crops or producing livestock, and 
that are agricultural in nature. These also include lands that provide habitat for 
resident and transitory wildlife and native flora (e.g. transition zones). 
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 Residential/Parkland land use: lands where the primary activity is occupation for 
residency and recreational purposes. These include lands used as buffer zones 
between areas of residence, but do not include wildlands such as national or 
provincial parks, other than campground areas. 

 

 Commercial land use: lands where the primary activity is related to commercial 
operations such as the provision of goods and services and occupancy is not for 
residential or manufacturing purposes.  

 

 Industrial land use: lands where the primary activity involves the production, 
manufacture, construction, or assembly of goods. 

 
As defined in the Canada Wide Standard for Petroleum Hydrocarbons in Soil (CCME 
2008), soil textures are classified as either fine or coarse. Fine grained soils are those 
which contain greater than 50% (by mass) particles less than or equal to 75 µm 
(micrometers) mean diameter. This means that if 50% or more of a soil passes a No. 
200 sieve (less than or equal to 0.075 millimeters in size) then it is classified as fine 
grained. Coarse grained soils are those which contain greater than 50% by mass 
particles greater than 75 µm (micrometer) mean diameter. 
 
Surface soil refers to the unconsolidated mineral material on the immediate surface of 
the earth that serves as a natural medium for terrestrial plant growth, and, for the 
purposes of the Canada Wide Standard for Petroleum Hydrocarbons in Soil, extends to 
1.5 m below grade. 
 
Subsoil is defined as the unconsolidated regolith material above the water table not 
subject to soil forming processes; this includes vadose zone materials below a 1.5 m 
depth. 
 
The risk based 2004 CCME BTEX SQG are derived using different receptors and 
exposure scenarios for each land use and soil texture. The guidelines have been 
developed for both human health receptors (people) as well as environmental health 
receptors. 
 
Exposure scenarios for human health guidelines include soil ingestion, soil dermal 
contact (skin), soil inhalation, inhalation of indoor air (for either a basement or a slab-on-
grade building), as well as a groundwater check for drinking water.   
 
Exposure scenarios for environmental health guidelines include soil contact, soil and 
food ingestion, groundwater check for livestock, as well as groundwater check for 
aquatic life. 
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4.0  Applicable BTEX SQG and Check Values in Manitoba 
 
For site assessments in Manitoba, the Department defaults to the current applicable 
SQG for BTEX as published by CCME. For benzene, the Department requires, at a 
minimum, that the nature and extent of all impacts are delineated, the appropriate 
incremental cancer risk is applied and that the appropriate exposure pathway has been 
determined before remediation occurs. 
 
Although in the past the Department applied both 10-6 and 10-5 SQG’s for benzene to 
sites in Manitoba, the Department has recognized that the 10-6 SQG generally include 
very conservative risk estimates and that the use of these guidelines may result in 
decisions on remedial actions which are more stringent than the site conditions require. 
Therefore the 10-5 SQG’s for benzene will be applied and accepted for both the 
assessment phase and the remedial phase of impacts on site. However a limit will be 
placed on pathways used for delineating sites in Manitoba as discussed below. 
 
4.1 Contaminant Delineation 
 
For all BTEX components, the Department requires that an environmental site 
assessment provides delineation of the nature and extent of contaminants on a site.  
Full delineation is required to ensure that the Department is aware of all the impacts on 
the site and that any possible impacts extending off-site do not pose a current or future 
threat to human health and the environment. This also aids in helping define remedial 
objectives and applying the appropriate check values. 
 
To ensure proper contaminant delineation, the Department requires the following: 
 

 For sites where potable groundwater is a potential exposure pathway of concern, 
delineation will be provided to the appropriate groundwater check value based on 
site use, soil texture and depth. 

 

 For sites where potable groundwater is not a concern, delineation will be 
provided to the appropriate vapour inhalation check value based on site use, soil 
texture and depth.   

 

 In the event a site is vacant, it is to be assumed that a building could exist on the 
site in the future and the site assessment must provide delineation to the 
appropriate vapour inhalation check values.  

 
4.2 Risk Assessment of the Site 
 
Risk assessment and remedial objectives may be set using appropriate check values, 
taking into consideration variables such as current or future land use, soil texture and 
depth. For the Department to accept a Remediation Plan an environmental site 
assessment must provide delineation of the nature and extent of contaminants on a site 
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as described in Section 4.1. An environmental site assessment must also provide an 
assessment of the potential threats to human health and safety and the environment.  
 
However, the risk assessment and remedial objectives can be set using more site 
specific check values. For example, on a vacant site where vapour inhalation guidelines 
were used to delineate the impacts, soil contact guidelines (if applicable) can be used to 
determine the risk on site and whether remediation is required. 
 
4.3 Remedial Actions / Closure 
 
In the event that a remedial action has resulted in remedial objectives being met for 
current land use at a site, closure will be provided based on the current land use and 
development status of the site.  Should the land use or status (vacant vs. occupied) 
change in the future, resulting in remediation being required, the responsible party will 
be directed by the Department to initiate appropriate remedial actions.  
 
Closure for a site may be provided by the Department upon receipt of a remedial report 
that demonstrates remediation has been achieved such that there is no threat to human 
health and safety or the environment from contaminants on the site. 
 
5.0  The Three Tier Approach 
 
Following established practices, all SQG are applied on a site-by-site basis using 
established ESA and risk assessment methodologies. The SQG for BTEX (CCME 
2004) is applied in Manitoba using the established three tier approach: 
 

 Tier 1: application of Table 1a and 1b for benzene and Table 1 for toluene, 
ethylbenzene and xylene (default Tier 1 values) of the BTEX Fact Sheets (CCME 
2004). 

 

 Tier 2: application of Tables 2 and 3 for benzene and Tables 2a and 2b for 
toluene, ethylbenzene and xylene (modified Tier 2 values) of the BTEX Fact 
Sheets (CCME 2004), applying knowledge of the individual site characteristics 
with the appropriate check value. 

 

 Tier 3: a site specific human health and/or ecological risk assessment that 
includes site specific remedial objectives generated through the risk model. 

 
6.0  Laboratory Method Detection Limits 
 
The Department considers 0.005 mg/kg to be an achievable method detection limit for 
benzene in soil. However, there are a limited number of pathways where this detection 
limit would be required: 
 

 Groundwater (drinking water) for all soil textures, all soil depths and all land uses; 
and 
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 Inhalation of indoor air for a slab-on-grade building for coarse grained surface 
soil only in an agricultural or residential/parkland use. 

 
When planning an ESA where these conditions are present, meeting the 0.005 mg/kg 
method detection limit should be anticipated as a requirement. Where these conditions 
are not expected, a higher method detection limit may be acceptable. the Department 
will consider other options presented on a site-by-site basis and based upon an 
acceptable ESA. 
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8.0  For more information 
 
For more information, please contact: 
 
Warren Rospad, B.Sc. 
Contaminated Sites Program Specialist  
1007 Century Street 
Winnipeg, MB R3H 0W4 
Phone: (204) 330-2685  
Fax: (204) 948-2338 
Email: warren.rospad@gov.mb.ca 

Raymond Reichelt, P. Geo. 
Contaminated Sites Coordinator  
1007 Century Street   
Winnipeg, MB  R3H 0W4 
Phone: (204) 795-9519    
Fax: (204) 948-2338 
Email: raymond.reichelt@gov.mb.ca 
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