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Exposure Information in the Dashboard

Outline
• Background and Motivation
• Types of Exposure information

–Collected
–Assigned
–Predicted

• How to get this information
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Rapid Exposure and Dosimetry
High-throughput Exposure Models

High-throughput Toxicity Assays
Prioritize chemicals on risk –
both Exposure and Hazard

Wambaugh et al., Current Opinion in Toxicology, 2019; Isaacs et al., J. Environ. Sci. & Tech., 2014
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Exposure Pathways

Slide adapted from Kristin Isaacs
Wallace, EHP, 1991; Wambaugh et al., ES&T, 2013; Wambaugh et al., ES&T, 2014

Indoor Air, Dust, Surfaces

Consumer
Products and 

Durable Goods

Food

Near-Field
Direct

Near-Field 
Indirect

Human Ecological
Flora and Fauna

Dietary Far-Field

Residential Use
(e.g. ,flooring)

MEDIA

EXPOSURE 
(MEDIA + RECEPTOR)

Ecological

Environmental 
Release

Occupational

Occupational 
Use

Waste

Drinking 
Water

Outdoor Air, Soil, Surface and 
Ground Water

USE and RELEASE

Direct Use
(e.g., surface cleaner)

TOXICOKINETICS

Other Industry Chemical Manufacturing and Processing

Consumer
Occupational

Environmental

Ambient



Office of Research and Development
Center for Computational Toxicology and Exposure

Consensus Exposure Predictions
• Different exposure models incorporate knowledge, assumptions, and data

(MacLeod et al., 2010)
• We incorporate multiple models (including SHEDS-HT, ExpoDat) into consensus 

predictions for 1000s of chemicals within the Systematic Empirical Evaluation 
of Models (SEEM) (Wambaugh et al., 2013, 2014, Ring et al., 2019)

• Evaluation is like a sensitivity analysis: What models are working? What data 
are most needed? 

Predicting Hurricane path from many 
models

Predicting COVID-19 case loads from surveillance data and many 
models Slide adapted from Kristin Isaacs and John Wambaugh

Wambaugh et al., Current Opinion in Toxicology, 2019
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High-Throughput Exposure Models

• Information on Users
– What products do they use?
– What activities do they typically do?
– What food do they eat?

• Information on Products
– What compounds are intentionally added?
– How much of a compounds is intentionally added?
– What compounds are unintentionally added?

• Reaction/degradation of intentionally added 
compounds

• Contamination throughout supply chain
• Information on Chemicals

Isaacs et al., J. Environ. Sci. & Tech., 2014
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Exposure Information in the Dashboard
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Chemical and Products Database (CPDat)

CPCat

CPCPdb

Ingredient
Lists

Functional
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Measured
Data

Organization of many separate, but related, data sets 
into a single, publically accessible and searchable 
database.

Isaacs et al., J. Exposure 
Sci. Environ. Epidemiol., 
2017

Dionisio et al., Tox. 
Reports, 2015Goldsmith et al., Food & 

Chem. Tox., 2014

Isaacs et al., Tox. Reports, 
2016

Phillips et al., Green 
Chem., 2017

Phillips et al., Environ. Sci. 
& Tech., 2018



Office of Research and Development
Center for Computational Toxicology and Exposure

Access to CPDat

CPCat

CPCPdb

Ingredient
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Functional
Use Data

Measured
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Broad Chemical 
Categories

Reported 
Chemicals in 
Products

Chemical Role 
in Products Identification of 

Compounds

Freely search, 
explore, and 
use our data

Williams et al., J. Cheminfo., 2017

https://comptox.epa.gov/dashboard

https://comptox.epa.gov/dashboard
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CPDat is Dynamic
Factotum: Application for the storage, management, and curation of exposure factor data in CPDat
• Facilitates loading of large quantities of data into CPDat (raw documents and curated data)
• Allows for tracking of data provenance
• Provides tools for curating data
• Currently disseminates data to internal EPA users; external access in the future
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Additional Collected Data from Dashboard

Inferred exposure doses 
from NHANES data from 
Wambaugh et al, 2014

Production volumes of 
substances provided by 
EPA’s Chemical Data 
Reporting (CDR)

Factsheets from EPA’s Toxic 
Release Inventory (TRI)
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Exposure Information in the Dashboard
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Product Use Categories

Products in CPDat are assigned product use categories 
(PUCs) which:
• Are hierarchical, allowing for aggregation up do a 

higher level
• Have attributes which allow for further specifications 

of products:
– Form (e.g., spray, gel, foam, etc.)
– Microenvironment (interior vs. exterior)
– Population (adult vs. child)
– One or two component product

• Bridge product information and both exposure 
modeling and chemical reporting

Isaacs et al., J. Expo. Sci. & Environ. Epi., 2019
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SEEM3 Considers Pathway of Exposure
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Predictors
We organize models by the 
exposure pathways they cover

We calibrate predictors based 
on ability to explain median 
NHANES exposure rates

Slide from John Wambaugh
Ring et al., Environ. Sci. & Tech., 2018
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Consensus Models of Median Chemical Intake

• We predict relevant pathway(s), median 
intake rate, and credible interval for 
each of 479,926 chemicals

• Of 687,359 chemicals evaluated, 30% 
have low probability for exposure via any 
of the four pathways – they are 
considered outside the domain of 
applicability

• There is a 95% confidence that the 
median intake rate is below 1 mg/kg-
BW/day for 474,572 compounds

• This 95% interval reflects confidence in 
the median estimate – not the most 
highly exposed individuals

Slide from John Wambaugh
Ring et al., Environ. Sci. & Tech., 2018
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Quantitative Structure-Use Relationships (QSURs)

Colorants

Crosslinkers

Catalysts

Phillips et al., Green Chem., 2017
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Applications of QSURs

Exposure Estimate Parameterization
Isaacs et al., Tox. Rep., 2016

Isaacs et al., Env. Sci. & Tech., 2014

Alternatives Screening

Functional Substitutes

Candidate Alternatives

Threshold 
Bioactivity

Phillips et al., Green Chem., 2017

Suspect Screening Identification
Phillips et al., Environ. Sci. & Tech., 2018
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Using the CompTox Dashboard to Get Data

https://comptox.epa.gov/dashboard

https://comptox.epa.gov/dashboard
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Searching by Chemical
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Where’s the data?!
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There is only data for the 106 with 
inferred steady state exposure 
rates.
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Searching by Product and Use Categories
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Summary
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https://comptox.epa.gov/dashboard
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