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Problem: Too Many Chemicals and 
Too Few Resources

• Fast characterization of human and ecological risk posed by  
existing and emerging chemicals is a critical challenge

• Chemistry never stops. But there is sparse and distributed data

70

60

50

40

30

20

10

0

Pe
rc

en
t o

fC
he

m
ic

al
s

Acute

Gentox

Cancer

Dev Tox

EDSP Tier 1

<1%

Repro Tox
Modified from Judson et al., EHP 2010

Data for  
Environmental Chemicals

CAS REGISTRY® contains more than 
171 million unique organic and 
inorganic chemical substances, such 
as alloys, coordination compounds, 
minerals, mixtures, polymers and salts, 
and more than 68 million protein and 
DNA sequences



Solution 

• Develop a “first-stop-shop” for environmental chemical data 
to support EPA  and partner decision making:
– Centralized location for relevant chemical data
– Chemistry, exposure, hazard and dosimetry
– Combination of existing data and predictive models
– Publicly accessible, periodically updated, curated

• Easy access to data improves efficiency and ultimately 
accelerates chemical risk assessment



• A publicly accessible website delivering access:

• ~882,000 chemicals with related property data
• Experimental and predicted physicochemical property data
• Experimental Human and Ecological hazard data
• Integration to “biological assay data” for 1000s of chemicals
• Information regarding consumer products containing chemicals
• Links to other agency websites and public data resources
• “Literature” searches for chemicals using public resources
• “Batch searching” for thousands of chemicals 
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CompTox Chemicals Dashboard
https://comptox.epa.gov/dashboard
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BASIC Search
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• Three searches from the home page
• Chemicals (Names, CASRN, Substring)
• Product/Use Categories (Kristin…)
• Assay Gene (Katie…)

• Searching millions of synonyms and 
includes Active, Deleted and Alternate 
CASRNs



Detailed Chemical Pages
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Linked Substances: Mixtures and 
Components, Similar Compounds



Presence in Lists

• ~882,000 chemicals are 
associated with > 280 lists

• Lists are segregated into 
• Federal 
• US State
• International
• Other

• Chemicals can be present in 
multiple lists – with clickthrough



Lists of Lists of Chemicals
>280 lists and growing 



List of Chemicals
Example: Acute Exposure Guideline Levels

• Chemical List Examples
• Disinfection by-products
• EPA Pesticide Search DB
• Consumer Products DB
• Chemicals in Biosolids
• ATSDR Toxicological Profiles
• Canadian Domestic Substances
• Chemical Inventory for ToxCast
• EFSA OpenFoodTox
• EDSP Universe of Chemicals
• Hydraulic Fracturing Chemicals



Quality

• Five full time curators register and curate data to elevate quality



Properties, Fate and Transport
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Properties, Fate and Transport
e.g. Solubility 
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OPERA Models 



Properties, Fate and Transport
e.g. logKow
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Predictions for New Chemicals
https://comptox.epa.gov/dashboard/predictions/index 



Predictions for New Chemicals
https://comptox.epa.gov/dashboard/predictions/index 



Hazard Data (Human and Eco)



Hazard Data 

• Data are harvested from > 30 data sources and provides both 
human and ecological data for >50,000 chemicals

• General Feature – anywhere you see a table 
you can download the data…



Safety Data

• Safety Data (Global Harmonization System (GHS))



Sources of Exposure to Chemicals
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Related Substances
e.g. Aromatic amine to Azo Dyes
• Related substances – Parent to Transformation product: metabolites, 

degradants; Monomer to polymer; 



Identifiers to Support Searches
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Identifiers are used in the app

• Identifiers are used to feed and link into “Literature”



External Links – Also use Identifiers
Names, CASRN, PubChem IDs… 
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External Links

• Links to ~90 websites providing access to 
additional data on the chemical of interest 



Executive Summary
Summary view of relevant data
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Advanced Searching:
Mass and Formula
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Advanced Searches
Mass and Formula Searches
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Supports our suspect screening
and non-targeted analysis mass
spectrometry research efforts



Batch 
Searching
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Access data en masse for thousands 
of chemicals….



Select Output Format and Content



Batch Search CASRNs
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Online Materials
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You want to know more…

• Lots of resources available
• Presentations: https://tinyurl.com/w5hqs55
• Communities of Practice Videos: https://rb.gy/qsbno1
• Manual: https://rb.gy/4fgydc
• Latest News: https://comptox.epa.gov/dashboard/news_info
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https://tinyurl.com/w5hqs55
https://rb.gy/qsbno1
https://rb.gy/4fgydc
https://comptox.epa.gov/dashboard/news_info


Conclusion

• Dashboard access to data for ~882,000 chemicals (and growing) 
• Data aggregation for ALL data sources continues unabated
• Flexible search capabilities continue to expand release-to-release
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• Expansion of new modules continues with 
prototype development

• The application is being totally rearchitected 
at present to also develop a Public API
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