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Exposure Assessment

 In its most basic form assessing the exposure of chemicals involves quantifying 
the mass of chemical present relative to the exposure medium of interest 
(i.e. air, water, soil, sediment, biota)

 Quantifying the mass of chemical requires information on its use and release 
in commerce

 i.e. Characterization and assessment of all uses and releases

 Quantifying the mass of chemical present in a specific environmental matrix 
requires an understanding of its fate and behaviour within the environmental

 i.e. degradation and partitioning properties

 Standardized tests are typically used to characterize degradation and 
partitioning properties, which are then used as input into an environmental 
fate/exposure model



The role of environmental fate models
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Repositories of knowledge and conceptual understanding



The role of models in the decision 
making process

 Archives of contemporary knowledge

 Enable the interpretation of links between health and environmental harm 
due to environmental releases

 Provide the practical tools necessary for prospective and perspective analysis 
to support the decision making process

 Enable the communication of complex relationships to the general public

 Provide guidance towards addressing gaps in contemporary knowledge.



Continuing challenges

 Often recognized as a weak point in both environmental and human health risk assessment 

 i.e. high level of uncertainty in assessing exposure can greatly impact decision-making process.  

 Some of the key challenges include:

 Poor understanding of use/tonnage and release of chemicals used in commerce

 Widespread use of over-conservative ‘worst-case’ scenarios

 Lack of integrated approaches for addressing combined stressors

 Provides estimates of external environmental concentrations that are poorly linked to internal 
biological concentrations

 Lack of identification of key exposure drivers

 In an effort to address existing challenges, tiered approaches are often used with a heavy 
reliance on models to prioritize and guide the decision making process
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Differences between industry sectors

 Regulatory requirements for estimating environmental exposure can differ 
depending on the use of a chemical as a pharmaceutical, plant protection product, 
or as a general chemical

 Chemicals used as pharmaceuticals or plant protection products can be 
characterized as being biologically active, whereas the majority of general 
chemicals are estimated to be baseline toxicants. 

 Differences in inherent toxicity and use patterns has led to differences in the 
exposure assessment

 General Chemicals as regulated under REACH, TSCA, the Canadian Environmental 
Protection Act (CEPA) 1999, etc.

 Plant Protection Products as regulated in EU under Regulation (EC) No 1107/2009, US EPA 
Office of Pesticide Programs, the Canadian Pest Management Regulatory Agency (PMRA), 
etc. 

 Pharmaceuticals as regulated by European Medicines Agency, US Food and Drug 
Administration, Health Canada, etc.



Some useful links
 US EPA ExpoBox Tool 

 https://www.epa.gov/expobox

 OECD Environmental Risk Assessment Toolkit

 http://envriskassessmenttoolkit.oecd.org/

 ECHA Information Toolkit

 https://echa.europa.eu/en/support/information-toolkit

 CHEmical Safety Assessment and Reporting tool (chesar)

 https://chesar.echa.europa.eu/

 CEFIC-LRI Toolbox

 http://cefic-lri.org/lri-toolbox/

 Pesticide fate models

 http://www.pfmodels.org/links.html

 FOCUS DG Sante

 http://esdac.jrc.ec.europa.eu/projects/focus-dg-sante

 Environmental risk assessment of pharmaceuticals 

 http://www.ema.europa.eu/ema/index.jsp?curl=pages/regulation/general/general_content_001004.jsp&mid=WC0b01ac0580a4aa6a

 MERLIN Exposure model

 http://4funproject.eu/

 USETOX

 http://www.usetox.org/

 RAIDAR

 http://www.arnotresearch.com/#!/page_RAIDAR_DL

 Human consumer exposure to chemicals

 http://www.rivm.nl/en/Topics/C/Consumer_exposure_to_chemical_substances


