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Presentation Outline
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• Background and History of the ECOTOX Knowledgebase

• ECOTOX Pipeline: Literature Search, Systematic Review,
and Data Curation

• Demonstration of ECOTOX Knowledgebase

• Summary



Problem
• Risk assessors needed a cost-effective means of locating high quality ecological

effects data to use in prioritizing chemical cleanup at hazardous waste sites and
assisting in the assessment of potential hazards of pollutants through the Clean Air
Act, the Clean Water Act, the Federal Insecticide, Fungicide and Rodenticide Act
and the Toxic Substances Control Act.

• Duplicative efforts for data gathering wastes resources across state and federal
agencies.

• ECOTOX was developed to meet the need for:
1) an authoritative source of toxicological data for regulators
2) an efficient way for the regulated community and researchers to document

literature searches and acquisition of data used for risk assessments, risk
management and research

3) empirical data for the development and validation of in vitro and modeling
methods for risk assessment
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What is the ECOTOX Knowledgebase?
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Publicly available, curated database providing toxicity data from single-chemical 
exposure studies to aquatic life, terrestrial plants and wildlife

• From comprehensive search and review of
open and grey literature
• Data extracted from acceptable studies,

with up to 250 fields
• Updated quarterly to public website

• 30+ year history
• Originated in the early 1980s
• Developed at US EPA’s Office of

Research and Development in Duluth

www.epa.gov/ecotox

• Current user statistics
• 8,000 distinct hosts search the

Knowledgebase each month

Presenter
Presentation Notes
background and history on the Ecotox knowledgebase comprehensive searches and reviews of toxicity data in open and grey literature streamlines the cost of literature searches and data extraction for multiple research and risk assessmentprovides all test data information in a format that can be readily used for study evaluations by government or public entities.systematic and transparent procedures8000 distinct hosts; Researchers, academia, government etc



EPA Program and Regional Office Applications: 
Use in environmental decision making
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Used for every Ecological Risk Assessment for 
Office of Pesticides for chemical registration 
and re-registration (FY20 – 27 chemicals).

Used for every Ambient Water Quality 
Criteria for Aquatic Life since 1985. 

Used by Office of Land and Emergency 
Management (Superfund and ORCR), HQ, 
Regions and States for site assessments 
and in emergency response.

Providing ecological hazard data for the 
prioritization and assessment of chemicals 
for TSCA/Lautenberg Act.

Providing ecological toxicity data for PFAS to 
researchers, EPA Eco Risk Assessment Forum, 
DoD Tri-Services ERA Work Group and others.

Presenter
Presentation Notes
Numerous State and Federal applications for ECOTOX.   ORCR – office of resource conservation and recoveryTSCA- Toxic Substances Control Act



Applications of ECOTOX
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ECOTOX Knowledgebase EPA Program Offices and Regions, 
States, Tribes, Other Federal Agencies 
and International Entities
Ecological Risk Assessments
Ambient Water Quality Criteria
Ecological Screening Values
Chemical Prioritization
Emergency Response

Tools and Applications
Species Sensitivity Distributions 
(e.g., US EPA’s WebICE, NOAA’s CAFÉ)
PNECs and Eco Thresholds for Toxicological Concern
QSAR (e.g., ECOSAR, TEST, OECD QSAR Toolbox)
Bioaccumulation Factor modeling and validation
Adverse Outcome Pathway (AOP) development

Chemical 
environmental toxicity 
data for aquatic life, 
terrestrial plants and 

wildlife
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Presentation Notes
Ecotox data used by federal, state, tribal and international agencies Component of many tools and applications: EPA Web Interspecies Correlation estimations; NOAAs Chemical Aquatic Fate and Effects database; Predicted No-effect concentrations, Ecological Thresholds for Toxicological Concern, Linking Ecotox to many other applicationsIncreasing interoperability; future web services



ECOTOX Pipeline: Systematic Review/Data Curation 
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Literature search: Use chemical-specific search terms to query multiple literature search engines
ProQuest/ CSA

5,631
Science Direct

11,178
ToxNet

317
Dissertation Abstracts

234
Agricola

4,861
Current Contents (WoS)

15,347

Initial removal of duplicates

No CoC in reference: n = 85 references

Already in Unify*
333

Did not meet acceptability criteria (excluded):
n = 142 references

*Internal USEPA ECOTOX database

Awaiting Review and Data Extraction
n = 1 references 

Chem Methods: 3,462
Human Health: 1,797
False Hit: 1,333
Fate: 510
Survey: 287
Bacteria: 233

No Toxicant: 221
Duplicate: 153
Review: 50
Mixture: 12
Other: 121

Citations from:
n = 

Chemical verification 
and development of 

search terms

Conduct literature 
searches

Identify and acquire 
potentially applicable 

studies

Extract data into 
ECOTOX 

Knowledgebase

Review literature for 
applicability to 

ECOTOX
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Chemical-based Search Terms:
• Chemical name and CASRN
• Synonyms, tradenames
• Other relevant forms

Sources include: 
• STN
• Pesticide Action Network (PAN)
• EPA’s Pesticide Fate Database (PFATE)
• EPA’s Chemicals Dashboard

Not applicable (excluded): 
n = 8,265 referencesTitle and Abstract Screening

n = 8,653 references

~37,000 citations downloaded

Data Extracted from Acceptable Papers
n = 245 references with 7,496 total records

For Review (Full Text Screening)
n = 388 references 

Presenter
Presentation Notes
Chemical search process; same thorough literature search for any requested chemicalThorough process; many citations Not applicable based on ECOTOX criteria; citations tagged with terms,Title and abstract screening excludes additional publications; less than 400 references moved forward In end, only 245 of the initial 8653 references met criteria for full data abstraction for this search.  



ECOTOX Pipeline: Systematic Review/Data Curation 
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Literature search: Use chemical-specific search terms to query multiple literature search engines
ProQuest/ CSA

5,631
Science Direct

11,178
ToxNet

317
Dissertation Abstracts

234
Agricola

4,861
Current Contents (WoS)

15,347

Initial removal of duplicates

No CoC in reference: n = 85 references

Already in Unify*
333

Did not meet acceptability criteria (excluded):
n = 142 references

*Internal USEPA ECOTOX database

Awaiting Review and Data Extraction
n = 1 references 

Chem Methods: 3,462
Human Health: 1,797
False Hit: 1,333
Fate: 510
Survey: 287
Bacteria: 233

No Toxicant: 221
Duplicate: 153
Review: 50
Mixture: 12
Other: 121

Citations from:
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Chemical-based Search Terms:
• Chemical name and CASRN
• Synonyms, tradenames
• Other relevant forms

Sources include: 
• STN
• Pesticide Action Network (PAN)
• EPA’s Pesticide Fate Database (PFATE)
• EPA’s Chemicals Dashboard

Not applicable (excluded): 
n = 8,265 referencesTitle and Abstract Screening

n = 8,653 references

~37,000 citations downloaded

Data Extracted from Acceptable Papers
n = 245 references with 7,496 total records

For Review (Full Text Screening)
n = 388 references 

Data extraction

Study quality 
evaluation

Data from High Quality Studies
n = ___ references

Presenter
Presentation Notes
Data can help inform study quality evaluations. 



Chemical Search Terms: ID, Test and QA
Search various sources for chemical terms,
Synonyms, verify CAS, eliminate poor search terms

Enter chemical terms
into template for abstracting 
databases

Couple hour process

Tak(Acilid OR Albrass OR Bexton OR "CP 31393" OR "Kartex A" 
OR Muharicid OR Niticid OR Propachlor OR Propachlore OR 
Ramrod OR Satecid OR "US EPA PC Code 019101")
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Chemical verification 
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Conduct literature 
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Presentation Notes
Development of the chemical search 



Chemical Search Terms: ID, Test and QA
Web-based 
tool to identify 
and document 
relevant 
search terms

Chemical terms automatically 
formatted for abstracting 
databases

Couple hour process

Tak(Acilid OR Albrass OR Bexton OR "CP 31393" OR "Kartex A" 
OR Muharicid OR Niticid OR Propachlor OR Propachlore OR 
Ramrod OR Satecid OR "US EPA PC Code 019101")

10

Chemical verification 
and development of 

search terms

Conduct literature 
searches

Identify and acquire 
potentially applicable 

studies

Review literature for 
applicability to 

ECOTOX
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Presenter
Presentation Notes
Developing new tools to help automate the chemical search 



Collate data and 
remove duplicates

In 2020: 208,000 
references were 
manually skimmed 
for applicability

Search Engines
1. Science Direct
2. AGRICOLA
3. TOXNET
4. ProQuest ESPM
5. ProQuest Dissertation

Abstracts
6. Web of Science/

Current Contents

Chemical specific searches 
(using terms from chemical verification step)

OR
Monthly electronic searches       

of 11 highly relevant journals  
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Chemical verification 
and development of 

search terms

Conduct literature 
searches

Identify and acquire 
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studies
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Presenter
Presentation Notes
Well-established literature search proceduresIn 2020; skimmed over 208,000 references for data ; only 15-30% end up being deemed Applicable and are fully curated



Skimming for Applicability:
Title and Abstract

Send applicable reference
list for acquisition

Skim titles and 
abstracts, use exclusion 

criteria to eliminate 
non-applicable
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Presentation Notes
Currently primarily manual skimming on Titles and Abstracts for applicability.  If looks to be applicable for review - order pdf.If unsure – order publication to review  (mixture studies may include single chemical results)



Partnering with EPA 
colleagues and 
others to develop 
language learning 
tools for skimming 
and prioritizing 
abstracts

Send applicable reference
list for acquisition

Skim titles and 
abstracts, use exclusion 

criteria to eliminate 
non-applicable
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Skimming for Applicability:
Title and Abstract

Presenter
Presentation Notes
Developing new tools to help automate the title and abstract skimming and prioritizing for review. 



Skimming for Applicability:
Full Text

Moves on to be curated 
into ECOTOX.

Dec. 2019 – Dec. 2020
1,676 references were 
added to the public website14

Chemical verification 
and development of 

search terms

Conduct literature 
searches

Identify and acquire 
potentially applicable 

studies

Review literature for 
applicability to 

ECOTOX

Id
en

tif
ic

at
io

n
Sc

re
en

in
g

El
ig

ib
ili

ty
In

cl
ud

ed Data extraction

Study quality 
evaluation

Presenter
Presentation Notes
If approved for review – EcoRef number assigned ; sent along to be fully curated.   



Skimming for Applicability:
Full Text

Moves on to be curated 
into ECOTOX.

Dec. 2019 – Dec. 2020
1,676 references were 
added to the public website15
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Exploring 
options for 
data mining 
and extraction 
of information 
from a variety 
of sources

Presenter
Presentation Notes
Developing new tools to help automate the full text review. 



ECOTOX Applicability Criteria
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• Paper must meet these criteria
• Single chemical exposure
• Ecologically-relevant species
• Must be able to verify CAS registry numbers
• Must be able to verify taxonomic information for test species
• Exposure to live organism, viable tissue or cells
• Report concurrent exposure concentration, dose or application rate
• Report duration of exposure
• Must have a control treatment
• Primary source of the data
• Study must be a full article in English

• The following studies are excluded
• Air pollution studies related to CO2 and ozone
• Studies on humans, monkeys, bacteria, viruses and yeast
• Review and summary articles
• Terrestrial studies with an inhalation route of exposure
• Non-English publications and abstracts

Review literature for 
applicability to ECOTOX



ECOTOX Applicability Criteria
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All Excluded and Non-Applicable studies are Tagged with the reason for rejection

• Abstract – published as an abstract
• Bacteria – only test organism is a bacteria
• CAS # Unavailable – could not verify/locate

chemical CAS Registry number
• Chemical method – description of chemical

analysis procedures
• Fate – only report chemical distribution in media
• Human Health – data on human subjects of

surrogate animal subjects for human health risk
assessment

• Incident – reports death of animal by poison, but
does not provide concentration/duration of
exposure

• Method – paper only reports methods for
conducting a toxicity test or other aspect of an
experiment

• Mixture – paper reports results from mixture of
chemicals; no single chemical exposure results

• Modeling – results of the development of a
model; no primary data available

• No Conc – the authors report a response in an
organism but do not provide conc/dose/app rate

• No Duration – duration of exposure is not
presented

• No Effect – paper does not report observed
responses adverse of otherwise

• No Toxicant (ozone, CO2)
• Non-English
• Nutrient – in situ chemical tested as nutrient
• PUBL AS – duplicate data published elsewhere
• Retracted – paper retracted by Journal
• Review – primary data published elsewhere
• Sediment – only sediment concentration

presented
• Survey – chemical measured in organism, but lack

quantification of exposure (dose/duration)
• Virus – virus is only test organism
• Yeast – yeast is only test organism

Presenter
Presentation Notes
Citations tagged with the keywords for exclusion  



Data Extraction
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Presenter
Presentation Notes
Data extraction fields used to review publications; highlights all potential information that can be recorded during data extraction. Acceptable papers only; up to 250 different fields of information; as reported by the authors.  



Study Quality Evaluation
Category Select study evaluation questions  with relevant ECOTOX field(s)

Chemical • Is test substance identified? Required for inclusion in ECOTOX 
inclusion

• Is the purity of test substance reported? Chemical Purity
• Were chemical concentrations verified? Chemical Analysis (e.g., 

nominal versus measured concentrations)

Species • Is the species given? Verifiable species (Scientific Name, etc.) 
required for inclusion in ECOTOX

• Are the organisms well described?  Organism Source, Lifestage, 
Age, Gender, Initial and Final Weight

Test 
Conditions

• Are appropriate controls performed? A control is required for 
inclusion in ECOTOX, type described in Control 

• Is a guideline method (e.g., OECD) used? Test Method
• Are the experimental conditions appropriate and acceptable for 

the test substance and organism? Test Method, Media Type, 
Test Location, Experimental Design, Physical and Chemical Soil 
and Water Parameters (e.g., pH, Temperature, Dissolved 
Oxygen)

Test Results • Are the reported effects and endpoints appropriate for the 
purpose, test substance and organism? Effect Measurement, 
Endpoint

• Is the response/effect statistically significant? Statistical 
Significance, Significance Level

• Many fields in ECOTOX can inform study evaluation
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Many of same metrics for ECOTOX acceptability criteria can be used to inform study evaluations. 



DEMO of ECOTOX: www.epa.gov/ecotox

Presenter
Presentation Notes
Curated toxicity data is added to the public-facing website on a quarterly basisDec 15, 2020 was most recent updateCurrently: *toxicity results for 12,272 chemicals, for 13,455 species, from >51,000 referencesThe ECOTOX UI was completely redesigned – with initial release of V5 in August 2018 and ongoing addition of new options and features of the UI.Major components of the ECOTOX UI are:Home: information on recent chemicals and important linksSearch: where specific filters and search criteria can be appliedExplore: where available data can be explored with interactive filters and data visualizationHelp: where we include all of the documentation to answer most users questions



Recent Additions & Literature Search Dates
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Help and Contact Us

pdf, 89 p. 
updated annually

Presenter
Presentation Notes
We will start in HelpDocumentationFAQFields and TermsTerms Appendix
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Search: for exact parameters or search terms
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Explore: interactive filters & visualization
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Explore by Species: Filter and Visualize
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Explore by Species: Send to Search
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Search: Refine Query Parameters
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Search: Export Toxicity Data and References
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Linking Environmental Contaminants to Effects Data
• Examples of Environmental 

Contaminant Databases
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Linking Environmental Contaminants to Effects Data
• USGS Report 2012-5184: Presence of Selected Chemicals of Emerging Concern in Water and Bottom 

Sediment from the St. Louis River, St. Louis Bay, and Superior Bay, Minnesota and Wisconsin, 2010

Occurrence of selected chemicals of emerging 
concern detected in a least 25 percent of water 
samples from the St. Louis River, St. Louis Bay, and 
Superior Bay sites, Minnesota and Wisconsin, 2010. 

Presenter
Presentation Notes
11 compounds detected in at least 25% of water samples (in Figure)CASRNs for these:58-08-278-51-3119-61-9134-62-353-16-757-88-5298-46-4206-44-0129-00-01222-05-5486-56-6
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Link from CompTox Chemicals Dashboard
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ECOTOX Explore to find Effects Data

32
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Linking Environmental Contaminants to Effects Data
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Linking Environmental Contaminants to Effects Data

0.15 µg/L

0.15 ppb = 0.00015 ppm 

0.0015 ppm = 10 x 0.15 µg/L



Summary

1

• Systematic and transparent procedures to identify and curate 
ecological toxicity data

• Standard Operating Procedures for all components of the curation 
pipeline

• Strive for comprehensive review of toxicity data 
- Continual review to increase comprehensiveness and identify most 

applicable sources

• Immense amount of data captured quarterly

• Curated data on public website (www.epa.gov/ecotox), readily 
available for exploration, querying, and export for risk 
assessments, risk management and research35

Presenter
Presentation Notes
Streamlines the cost for literature searches and data curation within the AgencyNext Generation of ECOTOX Knowledgebase focuses on enhancing the ease of data access and clarityContinually looking for ways to increase efficiencies within the bounds of available resources

http://www.epa.gov/ecotox


Summary

1

• 30 year plus history, with major recent updates and evolution in                             
the near future
- Maintain comprehensive and quality review of toxicity data
- Enhance ease of data access and clarity
- Meet the demands for increased pace of chemical assessments
- Expand to reflect shifts in toxicity testing paradigm

• Continually looking for ways to increase efficiencies within the 
bounds of available resources
- Automate processes
- State-of-the-science in text mining

36



Colleen Elonen
ECOTOX Coordinator
Great Lakes Toxicology and Ecology Division 
US EPA ORD Center for Computational Toxicology and Exposure
Elonen.Colleen@epa.gov

Jennifer Olker, PhD
Postdoctoral Researcher
Great Lakes Toxicology and Ecology Division 
US EPA ORD Center for Computational Toxicology and Exposure
Olker.Jennifer@epa.gov

Dale Hoff, PhD
Director, Great Lakes Toxicology and Ecology Division
US EPA ORD Center for Computational Toxicology and Exposure
Hoff.Dale@epa.gov

Contact

28

The views expressed in this presentation are those of the author and do not necessarily reflect the views or policies of the US EPA.37

ECOTOX Support:

218-529-5225

ecotox.support@epa.gov

www.epa.gov/ecotox

mailto:Elonen.Colleen@epa.gov
mailto:Olker.Jennifer@epa.gov
mailto:Hoff.Dale@epa.gov
mailto:ecotox.support@epa.gov
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