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DoE 1: Basic Concepts and Principles
in Exposure Science
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Fair Use Disclaimer

This presentation may contain copyrighted material used under the fair dealing exceptions in EU copyright law,
in accordance with Directive 2001/29/EC and Directive 2019/790. It is intended solely for non-commercial,

educational purposes.

Copyright Notice
© ISES Europe 2025

All rights to the original works are retained by their respective copyright holders. Any reproduction,
distribution, or use of this presentation, in whole or in part, requires explicit permission from the copyright
holder(s) or the author. Unauthorized use of any content is strictly prohibited.



Overview of All Training Videos < |SES -2

DoE 1)
DoE 2)
DoE 3)
DoE 4)
DoE 5)
DoE 6)
DoE 7)
DoE 8)
DoE 9)

Basic Concepts and Principles in Exposure Science
Fundamentals of Environmental Chemistry and (Eco)Toxicology
Exposure Modelling

Exposure Monitoring

Exposure Assessment and Risk Characterisation

Risk Management and Sustainability Assessment

Relevant Legislative Frameworks

Risk Communication and Stakeholder Engagement

Statistics and Epidemiology

Access all videos via: https://ises-europe.org/
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Basic concepts and principles in exposure science. S >

Module 1 Introduction to Exposure Science

Module 2 Risk Assessment Process
Module 3 Risk Management




DoE 1: Basic Concepts and Principles
In Exposure Science

Module 3

Risk Management
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Presenter

Meet Today’s Presenter: Dr Alison Connolly

* Current Role: Assistant Professor at University College Dublin (UCD)
* Programme Director of the UCD Higher Diploma of the Safety, Health and Well-Being at Work
* Lead a research group in exposure science with a focus on using human biomonitoring strategies.
e Chair the ISES Europe Education, Training and Communication Working Group.

* Previous Roles:
* Marie Sktodowska-Curie Actions (MSCA) COFUND Postdoctoral Fellow

* Education:
 PhD — University of Galway, School of Physics for research on 'Characterising occupational exposure to
glyphosate among amenity horticulturists’.

* Honorary Bachelor of Science (B.Sc.) in Environmental Health & Safety degree (Level 8) from the
University of Galway with 1st class honours.
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About This Lecture
This lecture provides an introductory framework, with some topics simplified for
ease of understanding.

Disclaimer

* The content presented herein does not necessarily reflect the opinions, views, or positions of the
presenters' employer or any affiliated organizations.

* References to specific organizations, tools, or entities are for illustrative purposes only and do not
imply endorsement or critique.

* While every effort has been made to ensure the accuracy of the information presented, errors or
omissions may occur.



Learning Objectives = ISES 22

1. Understanding the fundamental principles of risk management

2. Comprehend different methods for the evaluation and mitigation of
risk.

3. Understanding the basic concepts of sustainable development

4. Understand the application of exposure science and its contribution to
emerging issues



Content
1. Risk Management
2. Risk Assessment
3. Sustainability
4. Risk Communication
5. Application of Exposure Science
6. Summary: Key Takeaways



Risk Assessment Paradigm < ISES =2

Hazard identification

Dose-response
assessment

Exposure assessment

Stakeholder
engagement

Risk characterisation - Action

Risk communication

Risk assessment : Risk management
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Risk management

Decision-making process involving considerations of political, social, economic, and technical
factors with relevant risk assessment information relating to a hazard so as to develop,
analyse, and compare regulatory and non-regulatory options and to select and implement
appropriate regulatory response to that hazard.

Risk management comprises three elements:
® Risk evaluation;
®* Exposure control;
® Risk monitoring.



Risk Evaluation = ISES 2

Risk Identification: Systematically searching for and defining potential
risks.

Risk Analysis: Determining the likelihood (probability) of the risk occurring
and the potential impact (consequence).

Risk Assessment/Prioritisation: Evaluating the risk's magnitude and
prioritising risks that require attention and resources.
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Implementing strategies to manage the risks identified in the evaluation
phase.

Eliminating the risk by ceasing the activity/product that causes it.
Taking steps to mitigate/reduce the likelihood or the impact
|dentify areas of tolerable/acceptable risk



Acceptable vs. Tolerable Risk

Unacceptable (Intolerable)

Risk levels are so high that they cannot be justified under any normal
circumstances. Must be eliminated or significantly reduced.

Tolerable
Risk is significant, requires controls and monitoring.

Acceptable (Broadly Acceptable)
Risk is negligible and standard monitoring is sufficient.

Residual Risk
The assessment of risk after implementing controls.
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Risk Monitoring = ISES =
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- Evaluate and continuously identify new/emerging

issues and reassess existing ones. Evaluating

Effective risk management is an ongoing process.

- Evaluate the risks and ensure the implementation of
effective controls.

- Monitor and ensure controls are adequate.

- Analysing "near misses"” and actual incidents to
Improve the ContrOI framework' This Photo by Unknown Author is licensed under CC BY-SA



https://ecampusontario.pressbooks.pub/learningtolearnonlineatfanshawe/chapter/apply-the-plan-monitor-evaluate-model-for-assessing-your-learning-progress/
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/
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Risk assessment matrix = ISES .-

5X5 RISK MATRIX

IMPACT

Also known:
- Probability and Severity/Likelihood
- Impact risk matrix

Based on two intersecting factors: ' I R

. the likelihood that the risk will occur

This Photo by Unknown Author is licensed under CC BY.

. the potential impact of the risk



https://herdingcats.typepad.com/my_weblog/2010/07/risk-matrix.html

ALARP/ALARA

ALARP
as low as reasonably
practicable

ALARA
as low as reasonably
achievable
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Risk
Reduction
Necessary

Intolerable Risk

Good Practice, Risk
Analysis,

ALARP, Continual
Improvement

Tolerable Risk

Good Practice &
Continual

Improvement Broadly Acceptable Risk



»  Hierarchy of Controls

Physically remove
the hazard

Replace
the hazard

Isolate people
from the hazard

Change the way
people work
Protect the worker with
Personal Protective Equipment
Least
effective

Image by NIOSH
https://www.cdc.gov/niosh/topics/hierarchy/default.html
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Sustainability (- DoE 6) = ISES .

Sustainable development requires an integrated approach that takes into
consideration environmental concerns along with economic development.

The 2030 Agenda for Sustainable Development, adopted by all United
Nations Member States in 2015, provides a shared blueprint for peace and

prosperity for people and the planet, now and into the future, with 17
Sustainable Development Goals (SDGs).



ND ' GOOD HEALTH QUALITY GENDER CLEAN WATER
POVERTY AND WELL-BEING EDUCATION EQUALITY AND SANITATION
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DECENT WORK AND / 1 REDUGED
ECONOMIC GROWTH INEQUALITIES

13 CLIMATE 1 4 LIFE PEAGE JUSTICE FA RTNERSHIPS
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sdgs.un.org/goals



https://sdgs.un.org/goals

Sustainability Assessment = |SES .=

Sustainability assessment ensures plans/activities make optimal
contributions to sustainable development.

These can help decision/policy-makers decide actions they should/should
not take in an attempt to make society more sustainable.

Sustainability Impact Assessments are an in-depth analysis of the
potential economic, social, human rights, and environmental impacts of
ongoing trade negotiations.
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SSbD pre-market approach to chemicals/materials design that
provides a function/service, while avoiding volumes and
chemical and material properties that may be harmful to human
health or the environment.

Overall sustainability should be ensured by minimising the
environmental footprint of chemicals/materials in relation to
climate change, resource use, and protecting ecosystems and
biodiversity, adopting a lifecycle perspective.
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Regulatory requirements in Europe

 Driven by the European institutes

Implementation determined by

- Type of legislation
— Responsible competent agency in the Member States

« Hazard, exposure and risk assessments are required for most
substances and products marketed in the EU.
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Risk Communication = ISES .2

Risk communication refers to the real-time exchange of information,
advice, and opinions between experts, community leaders, officials and
the people who are at risk — people who face a threat (hazard) to their

survival, health or economic or social wellbeing.

Communication is a dynamic and interactive process



Risk Communication and Stakeholder Sarama &
Engagement (- DoE 8) \lSES;&
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* Data interpretation and means of communication tailored for your
stakeholder

* |dentify and understand your stakeholders
* Construct a risk communication plan

* Engagement and dialogue with stakeholders throughout the project
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Stakeholders ISES
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- Regulators
- Policy makers
- Management
- Workers
- Environmental agencies
- Scientific Community
- Consumers
- General Public




Stakeholder Engagement

Communication Strategy

 Different communication means by stakeholder
« How to evaluate their impact
« Transparent, timely, easy-to-understand communication
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Applications of Exposure Science = ISES -

Public Health
 Basis for human risk assessment
* [dentifying risk factors for diseases (e.g., asthma, cancer)

e Supporting epidemiological studies as exposure assessments are a major
component for evaluating disease patterns, causes, and prevention.
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Environmental Protection

* Basis for environmental risk assessment (ERA).

* Monitoring pollutants and ecosystem health.

* Evaluating the impact of industrial and agricultural practices.



Applications of Exposure Science = ISES .-

* Ensuring safe working environments by identifying hazards.

* Conducting exposure assessments to evaluate the levels and potential
exposure sources, pathways and routes.

* Mitigating for the exposures through controls.



Applications of Exposure Science = ISES .2

Risk Management and Regulation

* Informing policies such as the Occupational Safety and Health (OSH)
Framework Directive and Drinking Water Directive.

e Contributing to EU initiatives such as The Green Deal, The Chemical
Strategy for Sustainability and the Safe and Sustainable by Design.
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* Assess and mitigate exposures
* Evaluate legacy, emerging and novel hazards
e Regulatory risk characterisation and policy making

* Exposure science is essential for the protection of public health and the
environment.




Experts

Highly interdisciplinary field:

e experts in monitoring, modelling, environmental transport and
transformation,

e geographic information science and related technologies, measurement
and

* analytic techniques, risk assessment and risk management,
epidemiology, occupational

* health, risk communication, ethics, informatics, and ecologic services




Emerging Trends = IS

Chemical pollution: Assessing chemical mixture exposures.

Environmental Justice: Addressing disparities in exposure among vulnerable
populations.

Climate Change: Assessing how shifting environments alter exposure patterns.

Micro-/Nanoplastics: small plastic particles from the degradation of plastics,
ubiquitous in nature and, therefore, affect both wildlife and humans.




Exposome = ISES .2

The Exposome: Understanding the Effect ISGlobal
of the Environment on Our Health

The exposome can be defined as the
measure of all the exposures of an

individual in a lifetime and how those
exposures relate to health.

BIOLOGICAL
RESPONSES

ISGlobal (2018) https://www.isglobal.org
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Summary: Key Takeaways = ISES =

* Risk management is an important decision-making process that comprises three
elements: Risk evaluation, exposure control and risk monitoring.

* Importance of the risk assessment strategies and the Hierarchy of Controls for
preventing, reducing and mitigating risks.

 Emerging trends are identifying the importance of the use of exposure science
information.
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Future training videos:

* Additional details may be covered by ISES Europe in specialized
training videos.
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We appreciate your participation and attention

We encourage you to explore other ISES Europe training
videos for deeper insights and broader understanding

Access all videos via: https://ises-europe.org/




Further Reading < ISES 22

Hierarchy of Controls
National Institute for Occupational Health and Safety

https://www.cdc.gov/niosh/hierarchy-of-controls/about/index.html

Occupational safety and health risk assessment methodologies
European Agency for Safety and Health at Work

https://oshwiki.osha.europa.eu/en/themes/occupational-safety-and-health-risk-assessment-methodologies

Risk Management
European Commission

https://wikis.ec.europa.eu/spaces/ExactExternalWiki/pages/50108960/Risk+Management

Trends in Risk Communication Policies and Practices
OECD Reviews of Risk Management Policies

https://share.google/3ieqOu0Ys0JMybfiD

Decoding the exposome, the biggest influencer on health
Utrecht University

https://www.uu.nl/en/organisation/in-depth/decoding-the-exposome-the-biggest-influencer-on-health
-
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