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OutlineOutline

• Contaminated Site Management Policy
• General Principles of Risk Assessment
• Tiered Risk Assessment Framework
• Features of the Vapour Guidance

– Conceptual Site Model
– Calculation of the acceptable soil vapour concentration 
– Sampling Protocol
– Data Interpretation and Analysis



Contaminated site managementContaminated site management
--PolicyPolicy

– Pollution prevention
– Not “pollute-up-to” guidelines
– Source control
– Full delineation
– Protection for cross-media transfer
– Protection of Water Resources



Objectives of EPEA for Contaminated Objectives of EPEA for Contaminated 
Sites Management System Sites Management System 

Environmental Management Goals
Equivalent land capability

– Maintaining ability of land to support various uses
Prevention of “adverse effect”

– Impairment/damage to environment, human health, safety, property
Past, present and future component

– “Has caused, is causing or may cause adverse effect”
Principle of sustainable development

– Responsible use of resources and environment
– Maintain non-impairment for future generations

Regulatory risk management goal
Preserve range of land use options



Risk AssessmentRisk Assessment

ContaminantContaminant
ToxicityToxicity

Risk

ReceptorsReceptors

ExposureExposure
PathwaysPathways

A characterization of the likelihood that a substance will produce harm 
to human health or ecosystems under specific conditions

Chemicals
Of Concern

Human, Terrestrial 
Ecological Receptors

Soil Receptors,
Aquatic Life

Contaminant migration
Human ingestion & inhalation

Ecological direct contact 

(1) Will exposure 
occur?

(2) Consequences of 
exposure?



Site Specific Risk AssessmentSite Specific Risk Assessment
--PolicyPolicy

Environmental Process

Soil-to-Groundwater
Modelling

Soil Contact
Process

Soil Ingestion
Process

(Agr; Res for
biomagnifying)

Offsite
Migration

Check
(Com, Ind)

SQGFL SQGLW
(Agr)

SQGSC SQGISQGIR
(Agr)

Nutrient &
Energy Cycling

Check

SQGE



Site Specific Risk AssessmentSite Specific Risk Assessment
--PolicyPolicy



Exposure Exposure -- Contaminant Fate & Contaminant Fate & BehaviorBehavior

Soil Pore Water

* *Partitioning Transport Exposure

Soil Vapour

Soil Source

Johnson & Ettinger model Indoor Human 
Vapour Inhalation

No Partitioning/Transport  - Direct Soil Exposure
Human

Ingestion/Dermal
Ecological

Direct Contact

Dilution model
Porewater to DUA

Human
Drinking Water

Dilution model
Porewater to Surface Water

Ecological
Aquatic Life



Framework for Contaminated Site Assessment Framework for Contaminated Site Assessment 
and Remediationand Remediation

TIER I: Adopt Guidelines
Directly

Contaminated Site Identification and Characterization

Environmental Quality Guidelines

Guideline-based Approach Site-specific Approach

TIER II Pathway Exclusion, 
Guideline Adjustment:

Modify Guidelines within Limits

TIER II: SSRA

Risk Management Goal

Recommended Site-specific Remediation Objective



Major Features of the Major Features of the VapourVapour
Guidance.Guidance.

• Conceptual Site Model
• Calculation of the acceptable soil vapour

concentration 
• Sampling Protocol

– Sampling Strategy
– Probe Construction and Installation
– Soil Gas Analysis

• Data Interpretation and Analysis  



Conceptual Site ModelConceptual Site Model

Example of a Conceptual Site Model for Vapour Intrusion
into a Residential Building (adapted from US EPA, 2002)



CSM Risk Evaluation, Main CSM Risk Evaluation, Main 
FeaturesFeatures

• Source and distribution of Contamination
• Receptor Risks
• Description of Fate and Transport



CSM Data Evaluation, Main CSM Data Evaluation, Main 
FeaturesFeatures

• Delineation: chemical distribution and presence in 
different media of concern

• Location and distribution of all contaminants of concern
• Geological Information
• Hydrogeological information (where relevant based on 

contaminant distribution)
• Utility corridors that may influence contaminant migration
• Others as may be relevant to site specific circumstances.



Calculation of the Site Specific Dilution FactorCalculation of the Site Specific Dilution Factor

Figure 5.  Residential Soil Vapour to Indoor Air Attenuation Factors

1.E-05

1.E-04

1.E-03

1.E-02

0 5 10 15 20 25 30
Distance from building to vapour measurement (m)

So
il 

Va
po

ur
 A

tte
nu

at
io

n 
Fa

ct
or

Sand (coarse-grained)
Loamy Sand
Sandy Loam
Loam (fine-grained)

Distance 
(m)

Sand (Coarse-
grained)

Loamy 
Sand

Sandy 
Loam

Loam (Fine-
grained)

1 2.83E-03 2.66E-03 2.28E-03 1.75E-03
2 2.02E-03 1.86E-03 1.51E-03 1.08E-03
3 1.57E-03 1.43E-03 1.13E-03 7.76E-04
5 1.09E-03 9.74E-04 7.48E-04 4.99E-04
7 8.33E-04 7.39E-04 5.60E-04 3.67E-04
10 6.16E-04 5.43E-04 4.07E-04 2.63E-04
15 4.30E-04 3.76E-04 2.79E-04 1.79E-04
20 3.30E-04 2.88E-04 2.13E-04 1.35E-04
30 2.25E-04 1.96E-04 1.44E-04 9.12E-05



Sampling StrategySampling Strategy



Probe Construction and Probe Construction and 
InstallationInstallation

•Sampling QA/QC

•Well Equilibration

•Leak/Short circuiting 
detection.

•Well Purging

•Flow and Performance 
Checks

•Sampling, sample collection 
and Storage Requirements.



Soil Gas AnalysisSoil Gas Analysis
• Final site assessment will require analysis at fixed 

laboratory facilities
• Field screening methods cannot be used for final site 

assessment although they may provide screening 
information during preliminary and remedial stages.

• Sampling protocols will need to correspond with sample 
preservation needs required for fixed laboratory analysis. 
Some sampling methods do not provide adequate sample 
preservation.

• Protocols will be defined against detection limit 
requirements.



Data Interpretation and AnalysisData Interpretation and Analysis

• Outline of data reporting requirements
• Data quality analysis: Final QA/QC check
• Data consistency: are results consistent through 

different lines of evidence/predictions/CSM.



TimelinesTimelines
• Completion of Draft Vapour Guidance (2007)
• Completion of Public Review (Winter, 2008)
• Completion of Final Draft (Spring 2008)

Thank youThank you
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