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Moderator Introduction
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Many Paths, One Goal – Protecting Worker 
Health
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• The goal is to enhance the understanding and 
appreciation of others’ approaches so that each one 
can leverage insights and data generated by others to 
most effectively meet their needs.

• Key topics to be covered include identifying data and 
assessing quality, exposure models, dermal exposure 
assessment, and risk characterization and 
management.

Click Here for AIHA Workshop Webpage

https://www.aiha.org/education/free-workshops


• We are conducting this meeting under the Chatham House 
Rule. We understand that there might be members of the press 
in the audience. Audience members are free to use the 
information received during the workshop, but we ask that 
neither the identity nor the affiliation of any speaker be 
attributed to specific information.

• Speakers and panel members are sharing their individual 
expertise and not representing their employer or other 
organizations with which they are affiliated.

Disclaimer
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• Everyone is on mute except for speakers and discussants.

• The chat is disabled.

• Please use the Q&A function to submit any questions or comments 
during the workshop for follow up by the moderator.

• There will be poll questions later in the program that will appear as 
a pop-up box. Please participate!

• An evaluation will be available when the workshop ends.

• If you experience technical difficulties, please email 
Schubert_Fabros@americanchemistry.com

Workshop Logistics
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mailto:Schubert_Fabros@americanchemistry.com


Workshop Hosts
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Workshop Agenda
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Time Topic Presenters

11:00 am - 11:05 am Opening remarks Andy Maier

11:05 am - 11:20 am Speaker presentation Kenny Unice 

11:20 am - 11:55 am Speaker presentation Elke Jensen

11:55 am - 12:00 pm Break

12:00 pm – 12:50 pm Discussion and Audience polls Facilitated Discussion

12:50 pm - 12:55 pm Q&A Speakers & Discussants

12:55 pm - 1:00 pm Next Steps Andy Maier



Exposure modeling can be a valuable tool in occupational risk 
assessment.

Opportunity and Challenge Statement
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Many considerations

Model 
availability 
and design

Model 
applicability 

and use

Data quality 
and 

availability

Model 
optimization 

and 
evaluation

Informed 
risk decision 

making



Workshop Topics
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Exposure Model Applications and Limitations

Linking Exposure Models to Intended Use

Integrating Exposure Information



Speakers
• Kenny Unice, M.S.
• Elke Jensen, Ph.D.

Speakers and Discussants
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Discussants
• Barry Graffeo, CIH, FAIHA
• Mike Jayjock, Ph.D., CIH
• Yuh-Chi Niou, M.S., CIH, CSP
• John Wambaugh, Ph.D.



• 23 years of consulting experience in occupational 
and environmental chemical fate and transport

• Co-authored published studies with near-field 
assessments of petroleum & hair-spray products as 
well as studies of consumer product emissions; 
developed occupational exposure assessment 
approaches under REACH and TSCA.

• Expertise in mass transfer conceptual models in 
biological, occupational and environmental 
settings.

• Career emphasis on publishing innovations in 
applied exposure assessment and/or toxicokinetic 
methodologies for emerging chemistries including 
beryllium, cobalt, formaldehyde, NMP, PFOA, and 
tire and road wear particles.

Meet the speaker
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Kenny Unice, MS
Principal Health Scientist
Stantec



Occupational Exposure Seminar 
Series – Session 3: Why Model the 

Near-Field?
Kenny Unice, MS

Stantec, Pittsburgh, PA



Learning Objectives

1. Define occupational exposure modeling using non-technical 
language

2. Understand how models enhance the flexibility, efficiency 
and refinement of occupational exposure assessments

3. Describe barriers to use of exposure modeling for worker 
safety and strategies to increase use and acceptance

4. Be knowledgeable about fundamental exposure modeling 
concepts using near-field modeling frameworks as a case 
study

13



Exposure Assessment Paradigm

• Pragmatic conceptual model for health 
hazard evaluation & control

• Systematic & comprehensive
• Cyclic and tiered approach for 

improvement
• Categorizes exposures as acceptable, 

needing more study, or unacceptable
• Represents a type of model already 

used in EHS!

14
Source: Jahn, 2015; Mulhausen, 2009



Industrial Hygiene is a Modeling Profession
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STATE THE 
PROBLEM

FORM A 
HYPOTHESIS

EXPERIMENT 
AND OBSERVE

INTERPRET 
THE DATA

DRAW 
CONCLUSIONS

Adapted from: Jayjock et al. 2009



What is an Exposure Model?

“Simplification of reality that is constructed to gain insights into select 
attributes” of exposure pathways

Purpose
Assess what happened
Forecast what will happen

Framework for models
Fundamental principles of biology, chemistry and physics
Can be conceptual rules of thumb; qualitative or quantitative

Steps
Model development
Model evaluation
Model application

16Adapted from: U.S. EPA, 2009; Jayjock
et al. 2009



Models Help Visualize Mental Maps 
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Model Barriers and Benefits

Acknowledging barriers to 
quantitative IH modeling
Currently only a small community of IH & EHS 
math champions
Perceptions of overwhelming complexity
Poor trust of simplified conceptual reality versus 
measured tangible reality
Discomfort answering stakeholder questions or 
explaining algorithms

Realizing future benefits of 
quantitative IH modeling
Start with simple scenarios gain expertise 
incrementally
Collaborate with colleagues w/ beginning, 
intermediate and expert-level knowledge
Support innovative teaching strategies to 
challenge viewpoints of models as “mysterious, 
difficult or daunting”

18Adapted from: Jayjock et al. 2009



Tiered Approach to Learning Models

Guidance or Framework 
(Reference)

Tier 1 Model
(screening level)

Tier 2 Model
(intermediate level)

Tier 3 Model
(advanced level)

Learning Journey Stages

USEPA (2016) Deterministic
Refined deterministic/ 
mechanistic

Probabilistic

ECHA (2016)
Conservative and 
potentially generic

Higher tier refined and 
typically task specific

Exposure measurements 
potentially paired with 
models

Industrial Hygiene 
Literature (Arnold et al. 
2009; Jayjock 2011).

Worst case or simple 
models

Complex or mechanistic 
modeling

Complex mechanistic 
modeling with probabilistic 
inputs and outputs

19Adapted from: Allen Hewett 2022 AIHA 
Seminar Series 

Beginner ExpertPractitioner



Near-Field Modeling Concept
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Adapted from: Allen Hewett 2022 AIHA Seminar Series 

ICRP (2002): Supporting Guidance 3 Annex B

Real world
Tier 0 (w/ implausible Q, V))

Tier 1 (w/ upper bound) 
cond.)

Imperfect mixing 
factor

Tier 2 (w/ plausible cond.)

Tier 3 (w/ plausible cond.)

Well-mixed box

WMB w/ mixing factor

Two-zone model

Computational fluid 
dynamics

Model Tiers Also Follow Learning Journey 
Stages



Hemeon’s 1963 Plant and Process Ventilation
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Historical State of Art (e.g. Hemeon 1963)

Current Practice

“…more suitable than the well-mixed room approach for simulating exposure 
concentrations resulting from proximate sources, and is computationally more 
tractable than CFD models”



Complexity Depends on Lens of Perspective
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Loved, but mostly 
forgot calculus

Excerpt from: Stefana et al. 2022

“…amazing work 
– I am definitely 
going to 
recommend 
everyone (except 
myself) use this 
approach!”

Loved calculus“…that mass 
balance is so 
satisfying - I 
simply must use 
this approach 
(spoken with 
intensity)!” Calculus? I haven’t  been 

to the dentist in ages!

Measurement 
Island



Near-Field Modeling Toolbox
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Frequently Used NF Models
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Model Principle

Advanced Reach Tool (ART)  v 1.5 Mechanistic tool w/ Bayesian measurement 
updates

Stoffenmanager v 8 Knowledge-based tool

European Centre for Ecotoxicology and 
Toxicology of Chemicals Targeted Risk 
Assessment (ECETOC-TRA) v 3.1

Knowledge-based tool

Chemical Screening Tool for Exposures and 
Environmental Releases (ChemSTEER) v 3.2 Screening-level mass balance tool

IH Mod 2.0 Mass balance tool

Task Exposure Assessment Simulator (TEAS) v 
1.0 Mass balance w/ probabilistic prediction tool



Closing Thoughts

Exposure Models...
• already implemented by every IH and EHS professional ever
• predict what might happen or help understand what did happen
• will greatly benefit society if supported by educational strategy

Suggested Innovations…
• corporate investment in talent pipeline of modeling experts in 

anticipation of artificial intelligence disruption
• communication of “success stories” of synthesized professional 

knowledge, measurements, and multiple tiers of models 
• training and guidance on model selection and advanced Bayesian and 

other probabilistic techniques

25



• > 20 years experience in product safety 
and risk assessment in government and 
private sector

• Conduct exposure and risk assessments to 
support product safety, compliance, and 
product stewardship

• Experience in quantitative exposure 
modeling

• Serve as a credible technical resource 
within Dow and externally with 
professional, scientific, and government 
organizations

Meet the speaker

26

Elke Jensen, PhD
Product Sustainability Consultant -
Risk Assessment
The Dow Chemical Company



General Business

OVERVIEW
Model selection considerations

1. Fit for purpose
2. Domain of Applicability (chemical)
3. Confidence and uncertainty
4. Acceptance (intended audience)

A closer look at models used in regulatory frameworks, their key features and 
application

1. TSCA inhalation models
2. REACH inhalation models

27

The content of this presentation is for information and discussion purposes only. This material is presented 
with the understanding that neither Dow nor the presenter are rendering legal, business or professional advice 
or opinion, and accordingly, Dow assumes no liability whatsoever in connection with use of the information 
presented herein. This presentation may not be reproduced without the express permission of the author.



MODEL SELECTION CONSIDERATIONS

28



General Business

1. FIT FOR PURPOSE

• Problem formulation – Will the model answer the 
question that is being asked ?

• Scenario applicability - Does the model apply to the 
scenario being evaluated?

• Route of exposure – Does the model assess the 
relevant route of exposure?

29



General Business

2. DOMAIN OF APPLICABILITY

Does the model “cover” the chemical being evaluated?
For example
• Physical form

• Liquid vs Gas vs Solid vs Aerosol vs Fibers vs Nano …
• Organic vs Inorganic / Metals vs UVCB
• Discrete vs Polymer 
• Ionizable vs non-ionizable
• …

30



General Business

3. CONFIDENCE 
What is the decision context?
What is the uncertainty?  Is it sufficient for my purpose?

Prioritization → screening → risk assessment → risk management

31

INCREASING ACCURACY, INFORMATION NEEDS



General Business

CONFIDENCE – CONT’D

32

https://doi.org/10.1016/j.yrtph.2022.105316
https://www.theaic.org/pub_thechemist_jou
rnals/Vol-92-No-1/Vol-92-No1-Article-10.pdf

https://doi.org/10.1016/j.yrtph.2022.105316
https://www.theaic.org/pub_thechemist_journals/Vol-92-No-1/Vol-92-No1-Article-10.pdf
https://www.theaic.org/pub_thechemist_journals/Vol-92-No-1/Vol-92-No1-Article-10.pdf


General Business

CONFIDENCE – CONT’D

Sources of uncertainty
• Scenario – what is known about the activity
• Model uncertainty – how well can the model account for 

factors that influence exposure 
• Inputs – how much confidence in the model parameters

33

See for example, Guidelines for Human Exposure Assessment Risk Assessment Forum 
(epa.gov)

https://www.epa.gov/sites/default/files/2020-01/documents/guidelines_for_human_exposure_assessment_final2019.pdf
https://www.epa.gov/sites/default/files/2020-01/documents/guidelines_for_human_exposure_assessment_final2019.pdf


General Business

4. ACCEPTABILITY

Will the answer be accepted by the intended 
audience?
Shared goal to protect worker health and safety
• Industrial Hygiene/Product stewardship

May have more familiarity with specific setting, practices
• Regulatory risk assessments

• May have statutory / regulatory requirements or standards
• May need to be more “generic”

34



A CLOSER LOOK AT SOME REGULATORY 
MODELS…EPA

35



General Business

REGULATORY MODELS - US EPA 
TSCA

New chemicals – generally lack monitoring data
• Screening

Existing chemicals (Dichloromethane, Carbon tetrachloride, 
for example)
• Fill data gaps
• Supplement “weak” or biased monitoring data 
• Model ONU exposure
• Inform Workplace Chemical Protection Plan (WCPP)

36

ONU = occupational non-user 

https://www.epa.gov/sites/default/files/2020-06/documents/1_mecl_risk_evaluation_final.pdf
https://www.epa.gov/sites/production/files/2020-10/documents/4._ccl4_supplemental_file_information_on_releases_and_occupational_exposure_assessment.pdf


General Business

REGULATORY MODELS - US EPA 
TSCA

• chemsteer_user_guide.pdf (epa.gov)

37

https://www.epa.gov/sites/default/files/2019-09/documents/chemsteer_user_guide.pdf


General Business

EPA CHEMSTEER MODEL, CONT’D

38



General Business

APPLICATION OF EPA MODELS -
METHYLENE CHLORIDEOpen-Top Vapor 

Degreasing 
• Near-Field/Far-Field 

Inhalation Exposure 
Model

• Uses near-field/far-field 
approach (AIHA, 2009)

39

Risk Evaluation for Methylene 
Chloride: Supplemental 
Information on Releases and 
Occupational Exposure 
Assessment (epa.gov)
Figure_Apx F-2

https://www.epa.gov/sites/default/files/2020-06/documents/15_mecl_supplemental_information_on_releases_and_occupational_exposure_assessment_public.pdf
https://www.epa.gov/sites/default/files/2020-06/documents/15_mecl_supplemental_information_on_releases_and_occupational_exposure_assessment_public.pdf
https://www.epa.gov/sites/default/files/2020-06/documents/15_mecl_supplemental_information_on_releases_and_occupational_exposure_assessment_public.pdf
https://www.epa.gov/sites/default/files/2020-06/documents/15_mecl_supplemental_information_on_releases_and_occupational_exposure_assessment_public.pdf
https://www.epa.gov/sites/default/files/2020-06/documents/15_mecl_supplemental_information_on_releases_and_occupational_exposure_assessment_public.pdf


General Business
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Evaporation from open surface (indoor)

Evaporation from open surface (outdoor)

Displacement from container filling



General Business

APPLICATION OF EPA MODELS –
CARBON TETRACHLORIDE 

Tank truck unloading
• Transfer, disconnect; leaks and 

escape of saturated vapor
• EPA/OPPT Mass Balance Model 

(AIHA 2009)
• EPA/OAQPS AP-42 Loading 

Model

41

Final Risk Evaluation for Carbon Tetrachloride, 
Supplemental Information on Releases and 
Occupational Exposure Assessment (epa.gov)
Figure_Apx D-1

https://www.epa.gov/sites/default/files/2020-10/documents/4._ccl4_supplemental_file_information_on_releases_and_occupational_exposure_assessment.pdf
https://www.epa.gov/sites/default/files/2020-10/documents/4._ccl4_supplemental_file_information_on_releases_and_occupational_exposure_assessment.pdf
https://www.epa.gov/sites/default/files/2020-10/documents/4._ccl4_supplemental_file_information_on_releases_and_occupational_exposure_assessment.pdf


A CLOSER LOOK AT SOME REGULATORY 
MODELS…REACH
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General Business

REGULATORY MODELS - REACH
• ECETOC TRA, TRA - Background documentation and 

further reading - ECETOC
• PROCs
• Banding / statistical

43

https://www.ecetoc.org/tools/tra-main/
https://www.ecetoc.org/tools/tra-main/tra-resources/
https://www.ecetoc.org/tools/tra-main/tra-resources/


General Business

ECETOC TRA
• ECHA R.12-11

defines PROCs and 
other product or 
activity codes used 
for REACh risk 
assessments

44

PROC= process 
code

https://echa.europa.eu/documents/10162/17224/information_requirements_r12_en.pdf


General Business

ECETOC TRA, CONT’D

• Monitoring data serves as the basis for “indicative exposures”
• Industrial vs professional setting

• Banding approach 
• User applies exposure modifiers applied to account for

• Dustiness of solids
• Duration of exposure (hr/d)
• Concentration in formulation
• Air handling (general, enhanced, LEV)
• Respiratory protection

45



General Business

REGULATORY MODELS -
ADVANCED REACH TOOL

• Mechanistic exposure 
model

46

https://www.advancedreachtool.com/


General Business

REGULATORY MODELS -
STOFFENMANAGER®

• ‘Stoffenmanager’, a Web-
Based Control Banding Tool 
Using an Exposure Process 
Model | Annals of Work 
Exposures and Health | 
Oxford Academic 
(oup.com)

47

https://stoffenmanager.com/en/research/what-is-stoffenmanager/
https://academic.oup.com/annweh/article/52/6/429/184453
https://academic.oup.com/annweh/article/52/6/429/184453
https://academic.oup.com/annweh/article/52/6/429/184453
https://academic.oup.com/annweh/article/52/6/429/184453
https://academic.oup.com/annweh/article/52/6/429/184453
https://academic.oup.com/annweh/article/52/6/429/184453
https://academic.oup.com/annweh/article/52/6/429/184453


General Business

APPLICATION OF REACH MODELS
• Side-by-side comparison (in TREXMO )

48

https://trexmo.unisante.ch/


General Business

TAKE HOME MESSAGES

• A wide variety of models and approaches exist for estimating inhalation 
exposure in the workplace

• Different models serve to address a variety of purposes (prioritization, 
screening, risk assessment, risk management)

• Selection of an appropriate model should consider
• The problem formulation, decision context, and available information
• The strengths and limitations of the model, including uncertainty 

• Modeling is an important tool in the occupational exposure assessment 
“toolbox” and should complement industrial hygiene expertise, qualitative 
assessments, and monitoring data collection

49



General Business

THANK YOU
Sponsors:  AIHA and FCRI
Organizers:  Andy Maier

Session participants
Attendees



SUPPLEMENTAL INFORMATION
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General Business

CHEMICALS MANAGEMENT AND IH
52

Registration/evaluation 
must be general and 
broad

IH is highly specific and 
difficult to generalize. 

RE = risk evaluation
RM = risk management
IH = industrial hygiene

For further discussion and analysis, see for example 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9999275/

opportunities to improve mutual 
understanding and harmonize 
approaches

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9999275/


General Business

SELECTED REFERENCES AND RESOURCES 
Evaluation of One- and Two-Box Models as Particle Exposure Prediction Tools at Industrial Scale
TEXAS: a Tool for EXposure ASsessment—Statistical Models for Estimating Occupational Exposure to Chemical Agents
Exposure Models for REACH and Occupational Safety and Health Regulations
Best practices for exposure model peer review - A SciPinion advisory panel report
Exposure Modeling: The Next Generation (aiha.org)
EPA:  Considerations When Evaluating Exposure Assessment
OECD Series on Emission Scenario Documents
IHMOD Tool | AIHA
Advanced Reach Tool
https://stoffenmanager.com/en/research/what-is-stoffenmanager/
‘Stoffenmanager’, a Web-Based Control Banding Tool Using an Exposure Process Model 
Mathematical Models for Estimating Occupational Exposure to Chemicals, 2nd edition
ECETOC TRAv3: An In-depth Comparison of Publicly Available Measurement Data Sets With Modelled Estimates of Occupational Inhalation 
Exposure to Chemicals (April 2023)
TR 140 – Systematic review of published studies of ECETOC TRA Worker exposure predictions (May 2022)
Proper Selection and Application of Mathematical Models for Estimating Occupational Exposure to Chemicals
Schlüter, et al. (2022). Theoretical Background of Occupational-Exposure Models—Report of an Expert Workshop of the ISES Europe Working 
Group “Exposure Models”
Spinazzè,  et al (2017). Accuracy Evaluation of Three Modelling Tools for Occupational Exposure Assessment.
Spinazzè, et al (2019). How to Obtain a Reliable Estimate of Occupational Exposure? Review and Discussion of Models’ Reliability.
Strategies for refinement of occupational inhalation exposure evaluation in the EPA TSCA risk evaluation process - PMC (nih.gov)
Guidelines for Human Exposure Assessment Risk Assessment Forum (epa.gov)
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https://doi.org/10.3390/toxics9090201
https://doi.org/10.1093/annhyg/meu094
https://doi.org/10.3390%2Fijerph17020383
https://pubmed.ncbi.nlm.nih.gov/36528271/
https://synergist.aiha.org/20220607-exposure-modeling
https://www.epa.gov/sites/default/files/2015-09/documents/consider_evaluate.pdf
https://doi.org/10.1787/23114606
https://www.aiha.org/public-resources/consumer-resources/apps-and-tools-resource-center/aiha-risk-assessment-tools/ihmod-tool
https://www.advancedreachtool.com/
https://stoffenmanager.com/en/research/what-is-stoffenmanager/
https://academic.oup.com/annweh/article/52/6/429/184453
https://online-ams.aiha.org/amsssa/ecssashop.show_product_detail?p_mode=detail&p_product_serno=889
https://www.ecetoc.org/publication/ecetoc-trav3-an-in-depth-comparison-of-publicly-available-measurement-data-sets-with-modelled-estimates-of-occupational-inhalation-exposure-to-chemicals/
https://www.ecetoc.org/publication/ecetoc-trav3-an-in-depth-comparison-of-publicly-available-measurement-data-sets-with-modelled-estimates-of-occupational-inhalation-exposure-to-chemicals/
https://www.ecetoc.org/wp-content/uploads/2022/05/ECETOC-TR-140-Systematic-review-of-published-studies-of-ECETOC-TRA-Worker-exposure-predictions.pdf
https://www.theaic.org/pub_thechemist_journals/Vol-92-No-1/Vol-92-No1-Article-10.html
https://doi.org/10.3390/ijerph19031234
https://doi.org/10.3390/ijerph19031234
https://doi.org/10.1093/annweh/wxx004
https://doi.org/10.3390/ijerph16152764
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9999275/
https://www.epa.gov/sites/default/files/2020-01/documents/guidelines_for_human_exposure_assessment_final2019.pdf


BREAK
11:55am – 12:00pm



• Barry Graffeo, CIH, FAIHA
• Mike Jayjock, Ph.D., CIH
• Yuh-Chi Niou, M.S., CIH, CSP
• John Wambaugh, Ph.D.

Workshop Discussants
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1. What are the advantages of using near field inhalation models in 
occupational risk assessment? What are the models missing and 
how can we fill those gaps?

2. What role can models of different types and tiers play in risk 
assessment? What strategies can we use to increase confidence in 
model results? 

3. How can occupational risk assessors integrate model estimates 
with other exposure data to inform risk decision making? 

Discussion Questions

56



How often do you use near-field models in occupational risk 
assessment?

A. Often
B. Periodically
C. Infrequently
D. Rarely

Poll Question #1a
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Which of these models have you used:

A. ChemSTEER
B. IH MOD
C. ART
D. More than one of these
E. None of these

Poll Question #1b
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What are the advantages of using near field inhalation models in 
occupational risk assessment? What are the models missing and 
how can we fill those gaps?

Discussion Question #1
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When selecting a screening model vs. a full model, the most 
important consideration for me is:

A. Screening models are usually more conservative
B. Screening models are often simpler to run
C. Screening models require less customization 
D. I always select full models

Poll Question #2a
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In terms of the frequency of using screening vs. full models, I:

A. Use screening more frequently
B. Use full more frequently
C. Use both equally
D. Rarely use either type of model

Poll Question #2b
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What role can models of different types and tiers play in risk 
assessment? What strategies can we use to increase confidence 
in model results? 

Discussion Question #2
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What type of data is most often available to you?

A. Empirical
B. Historical
C. Models
D. Some combination of the above

Poll Question #3a
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In weighing exposure information (data, operational knowledge 
and model estimates): 

A. Empirical data usually takes highest precedence
B. Model estimates usually take highest precedence 
C. All data are considered according to confidence in the 

information
D. All data are weighed equally

Poll Question #3b
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How can occupational risk assessors integrate model estimates 
with other exposure data to inform risk decision making?

Discussion Question #3

65



Foundation for Chemistry 
Research & Initiatives

Questions?



• The slides will be available to download following the workshop.
• Please take advantage of the additional resources provided at 

the end of the presentation slide deck.

• Please complete your evaluation, available immediately following 
the end of this webinar and by email. Thank you!

• Look for an article in The Synergist covering today’s webinar.

• Consider joining us for another workshop in the series:
• September 21, 2023: Dermal Risk Assessment
• November 9, 2023: Risk Characterization and Risk Management 

Next steps

67

https://www.aiha.org/publications/the-synergist


Foundation for Chemistry 
Research & Initiatives

Thank You



• Advanced Reach Tool (ART)
• Stoffenmanager (Developed by TNO)
• European Centre for Ecotoxicology and Toxicology of Chemicals Targeted Risk 

Assessment (ECETOC-TRA)
• HESI Tables

• Chemical Screening Tool for Exposures and Environmental Releases (ChemSTEER)
• EPA ExpoBox Tools
• IH Mod 2.0
• IH Skin Perm
• AIHA - A Case-Based Introduction to Modeling Occupational Inhalation Exposures to 

Chemicals
• The Synergist (June/July 2022) - Exposure Modeling: Back to the Future? By Mike 

Jayjock and Neil Hawkins 

Resources
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https://www.advancedreachtool.com/
https://stoffenmanager.com/
https://www.ecetoc.org/tools/targeted-risk-assessment-tra/
https://www.ecetoc.org/tools/targeted-risk-assessment-tra/
https://hesiglobal.org/publication/using-exposure-bands-for-rapid-decision-making-in-the-risk21-tiered-exposure-assessment/
https://www.epa.gov/tsca-screening-tools/chemsteer-chemical-screening-tool-exposures-and-environmental-releases
https://cfpub.epa.gov/ncea/risk/expobox/efhToolSearch.cfm
https://www.aiha.org/public-resources/consumer-resources/topics-of-interest/ih-apps-tools
https://www.aiha.org/public-resources/consumer-resources/topics-of-interest/ih-apps-tools
https://www.aiha.org/education/marketplace/case-based-modeling
https://www.aiha.org/education/marketplace/case-based-modeling
https://www.aiha.org/publications/the-synergist/synergist-archives/synergist-archives-2022


• Data Collection tools:
• IH/OEHS Exposure Scenario Tool 

(IHEST)

• Basic Characterization tools:
• Basic Exposure Assessment and 

Sampling Spreadsheet

• Preliminary/ Initial Exposure 
Assessment (Tier 1) tools:

• SDM 2.0
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• Refined Assessment (Tier 2) tools:
• IHMOD
• IH SkinPerm
• ODHMOD
• Dermal Risk Assessment Model 

(DRAM)
• FR Assessment Tool

• Refining/ Validation Exposure 
Assessment tools:

• IHDA-AIHA
• ExpoStats
• IHSTAT
• IHSTAT Bayes

https://www.aiha.org/public-resources/consumer-resources/apps-and-tools-resource-center/aiha-risk-assessment-tools/ih-oehs-exposure-scenario-tool-ihest
https://www.aiha.org/public-resources/consumer-resources/apps-and-tools-resource-center/aiha-risk-assessment-tools/ih-oehs-exposure-scenario-tool-ihest
https://www.aiha.org/public-resources/consumer-resources/apps-and-tools-resource-center/aiha-risk-assessment-tools/basic-exposure-assessment-and-sampling-spreadsheet
https://www.aiha.org/public-resources/consumer-resources/apps-and-tools-resource-center/aiha-risk-assessment-tools/basic-exposure-assessment-and-sampling-spreadsheet
https://license.umn.edu/product/structured-deterministic-model-sdm-20
https://www.aiha.org/public-resources/consumer-resources/apps-and-tools-resource-center/aiha-risk-assessment-tools
https://www.aiha.org/public-resources/consumer-resources/apps-and-tools-resource-center/aiha-risk-assessment-tools/ihmod-tool
https://www.aiha.org/public-resources/consumer-resources/apps-and-tools-resource-center/aiha-risk-assessment-tools/ihskinperm
https://www.aiha.org/public-resources/consumer-resources/apps-and-tools-resource-center/aiha-risk-assessment-tools/ohdmod
https://www.aiha.org/public-resources/consumer-resources/apps-and-tools-resource-center/aiha-risk-assessment-tools/dermal-risk-assessment-model
https://www.aiha.org/public-resources/consumer-resources/apps-and-tools-resource-center/aiha-risk-assessment-tools/dermal-risk-assessment-model
https://www.aiha.org/public-resources/consumer-resources/apps-and-tools-resource-center/aiha-risk-assessment-tools/fr-assessment-tool
https://www.aiha.org/public-resources/consumer-resources/apps-and-tools-resource-center/aiha-risk-assessment-tools/ihda-aiha
https://expostats.ca/site/en/index.html
https://www.aiha.org/public-resources/consumer-resources/apps-and-tools-resource-center/aiha-risk-assessment-tools/ihstat-macro-free-version
https://www.mindomo.com/fr/mindmap/ihstat-bayes-readme-page-1307476b1e5e45848268433e0ae475f5
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