X \‘L\.‘ 10 WAL Sp ( /!.’,,“
] P N

——

=
K- H(;%(
r ) -
S w B ¥
——— o

Domain of Expertise 3 (DoE 3) ’DOSURE 0

Lecture Title: Exposure Modelling

Lecturer: Natalie von Goetz, Wouter Fransman

This lecture introduces the mathematical and computational tools that underpin exposure
modelling for human health and environmental assessments. It begins by defining exposure
modelling and explaining its critical role in linking sources of hazardous substances to human
and ecological receptors. The lecture then provides an overview of the principal families of
exposure models: occupational, consumer, and environmental multimedia models —
highlighting the scientific concepts that govern their structure and application. Key topics
include source-to-dose pathways, compartmentalisation of environmental media, and the
tiered-approach framework that guides progression from screening-level to refined, higher-
tier assessments.

Participants will learn how to select, parameterise, and apply exposure models using
appropriate input data, including emissions estimates, environmental and biological
concentration measurements, human activity patterns, and physicochemical properties of
substances. Emphasis is placed on balancing conservative assumptions with realistic
representations of exposure scenarios. The lecture also addresses the strengths and
limitations of exposure models, approaches to model validation, calibration, and performance
evaluation, and the importance of transparency and documentation of assumptions.
Throughout the session, practical guidance is provided on integrating modelling outputs into
broader exposure and risk-assessment frameworks.

The principal learning objectives for this lecture are that by the end of the session and having
reviewed the additional learning resources you will have gained an understanding about the
following:

e Describe the major categories of exposure models (occupational, consumer, and envi-
ronmental) and their underlying scientific principles.

e Explain the tiered-approach framework and select an appropriate modelling level for
a given exposure scenario.

e Identify key input parameters and apply a balanced approach to conservative and
realistic assumptions.

e Qutline the procedures for validating, calibrating, and evaluating exposure models.

e |dentify and access relevant data sources to support exposure modelling.
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The following online learning resources will support your learning alongside the lecture slides
from this lecture. Please access them via the hyperlinks as resources for students:

ISES Europe Exposure Model Inventory
ISES Europe

https://ises-europe.org/exposure-platform/data-and-information-sharing

Exposure factors handbook
US Environmental protection agency (EPA)

https://www.epa.gov/expobox/exposure-factors-handbook-2011-edition

Good modelling practice in the context of risk assessment for pesticides
EFSA PPR Panel

https://doi.org/10.2903/j.efsa.2014.3589

Guidance on information requirements and Chemical Safety Assessment under REACH
Chapter R.14: Occupational exposure

Chapter R.15: Consumer exposure

Chapter R.16: Environmental exposure assessment

European Chemicals Agency (ECHA)

https://www.echa.europa.eu

A review of multimedia transport and fate models for chemicals: Principles, features and
applicability

Su C, Zhang H, Cridge C, et al.

https://doi.org/10.1016/].scitotenv.2019.02.456

The state of multimedia mass-balance modeling in environmental science and decision-
making

MaclLeod M, Scheringer M, McKone TE, et al.

https://doi.org/10.1021/es100968w
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