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Outline
 Overview of chemicals management legislation in Canada 

 Canada’s national human biomonitoring (HBM) program through 
the Canadian Health Measures Survey (CHMS)

 HBM data use in risk assessment (RA) and risk management (RM)

 Current and future directions
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Human
Biomonitoring

(HBM) Federal initiative launched in 2006 to reduce 
risks posed by chemicals to people living in 
Canada and the environment

 Jointly managed by Health Canada (HC) and 
Environment and Climate Change Canada 
(ECCC)

 Uses the Canadian Environmental Protection 
Act, 1999 (CEPA) as its core legislative 
framework to monitor, assess, and regulate 
both existing and new substances
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Chemicals Management Plan (CMP)
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The Right to a Healthy Environment (R2HE)

An implementation framework was published in July 2025 and outlines how 
the right to a healthy environment is to be considered in the administration of 
CEPA, including for HBM activities and data

CEPA now specifies that the Ministers of ECCC and HC shall conduct 
research, studies or monitoring activities to support the Government of 
Canada in protecting the right to a healthy environment

CEPA was amended in June 2023, and changes included recognition that 
every individual in Canada has a right to a healthy environment

https://www.canada.ca/en/environment-climate-change/services/canadian-environmental-protection-act-registry/publications/right-healthy-environment-implementation-framework.html
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Canadian Health Measures Survey (CHMS) 
 Conducted by Statistics Canada in partnership 

with Health Canada and the Public Health Agency 
of Canada

 Cross-sectional survey conducted in two-year 
collection periods

 Each collection period samples around 6,000 
people living in the 10 provinces to produce 
national estimates

 Representative of 96 to 97% of the population
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Canadian Health Measures Survey (CHMS)

7 cycles over 17 years 
(2007–2019, 2023–2024) 

Over 350 chemicals 
measured in blood or 

urine since 2007

Around 40,000 people 
sampled since 2007
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Canadian Health Measures Survey (CHMS)
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Canadian Biomonitoring Dashboard
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 The Canadian Biomonitoring Dashboard features 
key information highlights and interactive results 
visualizations of environmental chemical levels in 
the Canadian population and for various sub-
populations measured through the CHMS

https://health-infobase.canada.ca/biomonitoring/
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 The Biomonitoring Fact Sheets feature 
information about environmental chemicals 
and levels of these chemicals in people living 
in Canada, as measured through the CHMS 
and other biomonitoring initiatives

 Fact sheets are available for 19 chemicals or 
chemical groups

https://health-infobase.canada.ca/biomonitoring/resources.html
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HBM Data Uses
1. Establish baseline concentrations of chemicals in the Canadian population 

and track trends in concentrations over time.

2. Compare levels of chemicals among different populations (including sub-
populations within Canada or populations of other countries).

3. Inform chemical risk assessments (RA) by providing information on 
measured levels in Canadian populations.

4. Assess the effectiveness of risk management (RM) actions intended 
to reduce exposures and health risks from specific chemicals.

5. Support research on the potential links between exposure to certain 
chemicals and specific health effects.
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HBM Data Use in RA
1. Support RA by identifying priorities for future assessment 

based on detection and levels in people living in Canada 
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HBM Data Use in RA
1. Support RA by identifying priorities for future assessment 

based on detection and levels in people living in Canada 

2. Support RA by confirming exposure levels in the Canadian 
population, and identifying population groups with higher 
exposure levels
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HBM Data Use in RA
1. Support RA by identifying priorities for future assessment 

based on detection and levels in people living in Canada 

2. Support RA by confirming exposure levels in the Canadian 
population, and identifying population groups with higher 
exposure levels

3. HBM-based RA
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HBM-based RA Methodology
1. Qualitative approach

  Quantitative approaches
2. Direct comparison
3. Dose reconstruction
4. Comparison with 

HBM guidance values

 Over 350 substances were 
assessed using these 
methodologies
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HBM-based RA Methodology
1. Qualitative approach

 Low exposure scenarios as evidenced by low detection rates in the population
 Low concern with respect to human health
 CEPA non-toxic conclusion

 Substances assessed through this approach: 
Beryllium (Be), Vanadium (V) (2020)
Cerium (Ce), Germanium (Ge), Lanthanum (La), Neodymium (Nd), Praseodymium (Pr), 
Tellurium (Te), Yttrium (Y) (2024)
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HBM-based RA Methodology
2. Quantitative approach – Direct comparison

 HBM data are compared directly with the corresponding blood, urine, or tissue levels 
measured in people or animals where a biological effect was observed

 Requires extensive data and information to link biomarker levels with a measurable
health outcome or adverse effect

 Substances assessed through this approach: 
PFOS (2006), PFOA (2012), Lead (2013)
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3. Quantitative approach – Dose reconstruction (reverse dosimetry)

 Estimate external exposures (e.g., daily intakes) based on HBM data, which can then 
be compared with health-based exposure guidance values (e.g., acceptable or 
tolerable daily intakes, reference doses, reference exposure levels) or dose associated 
with a critical health effect (point of departure)

 Requires information about the population (e.g., daily urine output, body weights) 
and about how the chemical moves through the body (e.g., urinary excretion fraction)

 Substances assessed through this approach: 
Boron (2016), Triclosan (2016), Parabens (2020), Phthalates (2020), 
Flame Retardants (2020, 2021)

HBM Data 
(µg / L)

Exposure 
Guidance Value

(µg / kg bw / day)

External Exposure
(µg / kg bw / day)
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HBM-based RA Methodology
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4. Quantitative approach – HBM guidance values (forward dosimetry)

 Derive HBM health-based guidance values (HB2GVs) from exposure guidance values, 
which can then be compared with HBM data

 Substances assessed through this approach: 
Cobalt (2017), Selenium (2017), Zinc (2019), Barium (2020), Iodine (2020), 
Molybdenum (2020), Tin (2020), Silver (2022), Aluminum (2024), Bismuth (2024), 
Lithium (2024), Thallium (2024), Titanium (2026)

HBM Health-
Based Guidance 

Value (µg / L)

HBM Data 
(µg / L)

Exposure 
Guidance Value

(µg / kg bw / day)
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HBM-based RA Methodology
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HBM-based RA Methodology
Draft screening assessment - Zinc and its compounds (2019)

 CEPA non-toxic conclusion 
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HBM-based RA Methodology
Screening assessment – Selenium and its compounds (2017)

 CEPA toxic conclusion 
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Health Canada Task Force on Scientific Risk Assessment
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Biomonitoring Equivalents Working Group

 Developed by a multidisciplinary working 
group under the Task Force on Scientific 
Risk Assessment

 Established a common Health Canada 
approach for the use and interpretation of 
Biomonitoring Equivalents (BEs)

 Published about 10 years ago, its principles 
and methodologies continue to be widely 
applied in current risk assessment practice
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Recent Derivation of Biomonitoring Equivalents (BEs)
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HB2GV Dashboard
 The Human Biomonitoring Health-Based Guidance 

Value (HB2GV) Dashboard was developed by the 
International Society of Exposure Science (ISES) 
International Human Biomonitoring Guidance Value (i-
HBM) Working Group, for which Health Canada is a 
co-founder and co-chair

 An online repository of over 600 HB2GVs, including 
biomonitoring equivalents (BEs), human biomonitoring 
I and II (HBM-I and HBM-II) values, and human 
biomonitoring guidance values for the general 
population (HBM-GVGenPop)

https://www.intlexposurescience.org/i-hbm/
https://www.intlexposurescience.org/i-hbm/
https://www.intlexposurescience.org/i-hbm/
https://www.intlexposurescience.org/i-hbm/
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Identify exceedances of BEs 
for follow-up and prioritization

Screening of Population Level HBM Data
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HBM Data Use in RM
 Support RM performance measurement evaluations as a key performance indicator

 Requires ongoing HBM over time, ideally before and after the implementation of risk
management tools and regulations and in relevant population groups
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HBM Data Use in RM
 Performance Measurement Evaluation for Risk Management 

of Bis(2-ethylhexyl) phthalate (DEHP)
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Current and Future Directions
 Greater consideration of disproportionately 

impacted populations, including people who 
may have higher exposures to substances or may 
be at greater risk as a result of those exposures 

 Measurement of pertinent biomarkers of effect 
alongside biomarkers of exposure

 Continued characterisation of concurrent 
exposures to chemical mixtures
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