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Overview of All Training Videos
DoE 1) Basic Concepts and Principles in Exposure Science

DoE 2) Fundamentals of Environmental Chemistry and (Eco)Toxicology

DoE 3)   Exposure Modelling

DoE 4) Exposure Monitoring

DoE 5) Exposure Assessment and Risk Characterisation

DoE 6) Risk Management and Sustainability Assessment

DoE 7) Relevant Legislative Frameworks

DoE 8) Risk Communication and Stakeholder Engagement

DoE 9) Statistics and Epidemiology

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



Domain of Expertise (DoE) 4:
Exposure Monitoring

Human Biomonitoring (HBM)Module 3

Environmental Exposure SamplingModule 2

Occupational Exposure SamplingModule 1



DoE 4: Exposure Monitoring

Module 1

Occupational Exposure Sampling

Marie Coggins



Meet Today’s Presenter: Prof. Marie Coggins
• Current Role: Associate Professor in Exposure Science at the University of Galway, Ireland. Academic 

Director of the BSc Occupational Health and Safety Management, University of Galway 

• Previous Roles:
• Academic Director MSc Occupational and Environmental Health and Safety, University of Galway.
• Occupational Hygiene Professional Eli Lilly Pharmaceutical Ireland, 2000-2003.

• Education:
• BSc Environmental Science and Technology (Regional Technical College Sligo), MSc Applied 

Environmental (Chemistry), PhD Atmospheric Physics ( National University of Ireland Galway)

• Certification: Chartered Fellow of the Faculty of the British Occupational Hygiene Society

Presenter



Context and Disclaimers

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
• Understand the purpose of collecting exposure measurements

• Appreciate the role of the sampling strategy 

• Differentiate between inhalable, thoracic and respirable aerosol

• Identify the basic components of a sampling train

• Identify sources of further information on this topic



Content

1. Introduction

2. Sampling Strategy

3. Basic Sampling Train

4. Basic Introduction to Sampling Methodologies

5. Summary



Reminder - Risk Assessment Paradigm
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Reminder Exposure Assessment Methods

Modelling and Simulation

• Use of exposure models and assumptions to estimate exposure based on environmental conditions, behaviours, and pollutant 

sources

• Examples: Mass balance models, environmental fate models, food chain models, etc. 

Measurements

• Measurements to quantify exposure in environmental media or biological samples using 

standard monitoring techniques

• Examples: Environmental monitoring (e.g., air, water, soil), biological monitoring (e.g., 

human biomonitoring), workplace monitoring (e.g., personal sampling, area sampling)

Surveys and Questionnaires

• Collection of exposure data through surveys and questionnaires, capturing individual behaviours and environmental factors.

• Examples: Household surveys, health symptom surveys, lifestyle or food consumption surveys.



• Check compliance with Occupational Exposure 
Limits 

• Workplace Risk Assessment – an estimate of 
exposure is required

• To provide more data to help design or evaluate 
the effectiveness of a workplace  exposure 
control 

• Research, help establish an OEL, evaluate impact 
of recent legal restriction on occupational 
exposure

Why Collect Occupational Exposure 
Measurements? 

Designed by Freepik



Content

1. Introduction
2. Sampling Strategy
3. Basic Sampling Train
4. Basic Introduction to Sampling Methodologies
5. Summary



• Regardless of the reason for sampling – define strategy

• Peer review 

Sampling Strategy



Primary exposure routes:

• Inhalation: Through the lungs

• Oral: Through the digestive tract

• Dermal: Through the skin

• Injection: Intravenous, intramuscular, or intraperitoneal

Reminder - Exposure Routes

Inhalation Ingestion 

Dermal 

Designed by Freepik

Traditionally inhalation route monitored



Regulatory Limits for Example…..

Designed by Freepik



• Location
              Personal Sample or area/static sample

• Duration 
             Grab Sampling  (at a time = t)
             Static Sampling  (Average value over time)
             Continuous sampling (direct read-out as a function of time)

What Can you Sample?



Static 

CO2

Static Flame 

retardants 
Static 
Pharma

Personal Versus Static Samples

Images credit: SKC https://www.skcltd.com



• One contaminant e.g. hard wood dust

• Multiple contaminants e.g. total volatile organics

• Mixtures e.g. welding fume 

What Agents to Sample?



Contaminants – Two Broad Categories 

Particulates Gases or Vapours 

Designed by Freepik Designed by Freepik



• Aerosols/fumes/mists/fibres

• Aerosol scientific term which applies to  any 
dispersed system of liquid or solid particles 
suspended in a gas- usually air

• Aerosol size  is usually referred to in terms of m, 
10-6 m

• N.B. Exposure Assessment-  Not only is chemical 
composition an important characteristic but also 
particle size

Particulates 

Image credit: US EPA https://www.epa.gov/
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2. Sampling Strategy

3. Basic Sampling Train

4. Basic Introduction to Sampling Methodologies

5. Summary



Sampling device or Collector

Pre calibrated air sampling pump

 

Sampling Train - Particulates

Image credit: SKC https://www.skcltd.com



Gaseous phase – liquid/gas at room 
temperature.

Gas - at normal room temperature 
and pressure.

Sampling Train – Gas/Vapour

Image credit: SKC https://www.skcltd.com

Designed by Freepik



Volume of air sampled 
 
Primary or secondary 
calibrators 

RotameterBubble meter 

Sampling Train – Calibration

Image credit: SKC https://www.skcltd.comImage credit: Sensidyne https://sensidyne.com
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EN 481

Health Related Aerosol Fractions

Image credit: The State of Queensland https://www.worksafe.qld.gov.au



Example – Wood dust

Inhalable Fraction 

Images credit: SKC https://www.skcltd.com



Example – Respirable crystalline silica 

Respirable Fraction 

Images credit: TSI https://tsi.com



Thoracic Fraction

Bronchial  exposure Example – cement dust 

EN 481

Images credit: SKC https://www.skcltd.com



• Pore size, matrix, diameter 

• Depends on method 

• For example, membrane cellulose 
ester, PVC

Filters 

Image credit: SKC https://www.skcltd.com



Personal for breathing 

zone applications 

Hand held for area 

monitoring 

Non selective
Need cross

Calibration with 
gravimetric data 
required

Clean room 
applications 

Real Time Monitoring   ̶ Aerosols 

Images credit: TSI https://tsi.com



Pumped methods    or   passive methods 

  

Gases and Vapours 

Images credit: SKC https://www.skcltd.com



• Activated charcoal

• Silica &  others 

• Analysis usually - Thermal or 

chemical de-sorption 

Sorbent Tubes 

Image credit: SKC https://www.skcltd.com



• Electrochemical sensors least selective to a 
particular gas. For example: 

➢ Drager X-am measures NO2,CO,H2S….

• An electrochemical sensor - membrane, electrodes 
and electrolyte that are chosen to detect the target 
gas. 

• Gas diffuses through membrane and reacts with 
the electrolyte and electrodes to generate a 
current signal based on the concentration of the 
gas present. 

Real Time Monitoring for Gases/Vapours

Images credit: Dräger https://www.draeger.com



• IR spectrum Highly characteristic property of an 
organic compound 

• Wavelengths between 780 nm – 1 mm 

• A molecule is constantly vibrating – absorption of 
IR causes changes in this vibration 

• Groups of atoms have characteristic 
absorption bands e.g. aromatic rings such as 
benzene

Gases and Vapours 

Image credit: Nederman Company https://www.gasmet.com

Image credit: SAF Tehnika https://aranet.com



Unless collecting a real time sample, may need to 
analyse sample either ……

• Gravimetric 

• Analytical

Image credit: Sartorius https://www.sartorius.com

Designed by Freepik

Sample analysis



Checking Methods – Further Information
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Summary: Key Takeaways

• Exposure monitoring is a vital tool for identifying workplace hazards and quantifying 
associated risks

• Accurate exposure estimates require reliable data on both intensity and duration

• An effective measurement campaign begins with a well-defined sampling strategy

• Various techniques and methods exist to measure exposure to particulates, gases, or 
vapours

• Select the most suitable sampling equipment or instrumentation aligned with your 
strategy and seek expert guidance where needed



Consequent Modules

Module 2:

• Explores the environmental exposure monitoring in greater detail

Module 3:

• Explores the human biomonitoring (HBM) in greater detail

Future training videos:

• Additional details may be covered by ISES Europe in specialized 
training videos.



Thank You!

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

Information and Guidance

British Occupational Hygiene Society (BOHS)

https://www.bohs.org/information-guidance/

Monitoring for Health Hazards at Work (5th Edition)

Cherrie JW, Semple SE, Coggins MA

https://doi.org/10.1002/9781119615019 

What is Air Sampling and Why It is Necessary - An Introduction to Air Sampling

SKC Ltd.

https://www.skcltd.com/knowledge-library/what-is-air-sampling.html

Methods for the determination of hazardous substances publications

Health and Safety Executive (HSE)

www.hse.gov.uk/pubns/mdhs/

https://www.bohs.org/information-guidance/
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