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• New Approach Methodologies (NAMs) Training Program 
is a deliverable in the Agency’s Work Plan, first released 
in 2019 and updated in 2021. 

• First topic: Today’s ECOTOX Knowledgebase training

• Goal: Develop, implement and maintain an engaging 
training program.

• Interactive case studies to encourage active learning 
• Train the trainer
• Obtain feedback

• More virtual and in-person trainings are being planned.
• The EPA NAMs training website includes existing training                                                   

resources, including recordings and guidance documents. 
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EPA NAMs Pilot Training Program

EPA NAMs Training: www.epa.gov/chemical-research/new-approach-methods-nams-training

https://www.epa.gov/chemical-research/new-approach-methods-nams-training
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• Welcome and Introductions
• Background of ECOTOX
• Basic Features
• Demonstration
• Case Studies
• Summary
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Agenda



Background of ECOTOX
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• Developed to meet the need for—
• Authoritative source of toxicological data
• Document literature searches of data
• Development and validation
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History of ECOTOX

1981

• AQUIRE 
was 
developed

Early 1990s

• Major 
updates to 
AQUIRE

Late 1990s

• Combined 
system was 
created 
(ECOTOX)

2017

• Interactive 
version of 
ECOTOX 
developed
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ECOTOX and the next generation of 
chemical safety evaluation

Thomas et al. 2019 10.1093/toxsci/kfz058

ECOTOX Accessible, structured empirical 
data from in vivo toxicity tests
• Chemical risk assessments
• Identify data gaps and guide targeted 

testing
• Development of computational 

models
• Support development, evaluation, and 

adoption of new approach 
methodologies

https://doi.org/10.1093/toxsci/kfz058


• From comprehensive 
search and review of 
open and grey 
literature

• Updated quarterly                                 
to public website

• 30+ year history
• 8,000 distinct hosts                                  

search the                               
Knowledgebase                                
each month 
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www.epa.gov/ecotox

What is the ECOTOX Knowledgebase?
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EPA Program and Regional Office Applications



Tools and Applications
Species Sensitivity Distributions                                 
Predicted No-Effect Concentrations and 
Eco-Thresholds for Toxicological Concern

Quantitative Structure–Activity Relationships 
Bioaccumulation Factor Modeling and Validation
Adverse Outcome Pathway Development

Chemical environmental 
toxicity data for aquatic and 

terrestrial organisms

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

Data used for

Databases/Resources
10

Applications of ECOTOX
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Poll Question!
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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 reference 

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-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 references

Title 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 from High-Quality Studies
n = ___ references

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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Study quality 
evaluation

Adapted from Olker et al. 2022 https://doi.org/10.1002/etc.5324

ECOTOX Pipeline

https://doi.org/10.1002/etc.5324
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Verify CASRN, search various sources for chemical 
terms and synonyms, and eliminate poor search 
terms.

Enter chemical 
terms into 

template for 
abstracting 
databases.

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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Study quality 
evaluation

* Web-based tool to identify and 
document relevant search terms

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")

Chemical Requested by Program Office or 
Research Project

Chemical Search Terms: ID, Test and QA



Collate data and 
remove duplicates.

100,000–400,000 
references screened 

for applicability 
each year

Chemical-based literature searches 
(using terms from chemical verification step)

OR
Monthly electronic searches                               

of 11 highly relevant journals  

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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Study quality 
evaluation

Search Engines
1. Scopus/Science Direct
2. ProQuest
3. Web of Science
4. PubAg/AGRICOLA
5. PubMed Toxline/TOXNET
6. Dissertation Abstracts

* Semi-automated batch searches 
with Abstract Sifter Plus

14

Literature Searches
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Skimming for Applicability: Title and Abstract

Send the applicable 
reference list for acquisition.

Skim titles and abstracts
and use exclusion criteria to 

eliminate non-applicable 
results.

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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Study quality 
evaluation

Literature Search Results

* Recently incorporated filtering and AI tools
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Review for Applicability: Full text

Moves on to be curated 
into ECOTOX.

1,100–2,500 references are 
added to the public website 
each year.

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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Study quality 
evaluation

Review full text

Literature Search Results

Title and abstract 
screening = applicable



Key Area Data Requirement

P
(Population)

Species • Taxonomically verifiable, ecologically relevant organisms 
(including cells, organs, gametes, embryos, plant cuttings) 
[NOT bacteria, humans, monkeys, viruses or yeast]

E
(Exposure)

Chemical • Single, verifiable chemical toxicants, administered through an 
acceptable route

Exposure Amount 
(Concentration) 

• Exposure amount is quantified, either as a concentration in 
the environment when administered via soil or water or as a 
dosage when introduced directly into or on the organism, via 
injection, orally or topically

Exposure Duration • Known duration from the time of initial exposure to the time 
of measurement

C 
(Comparator/ 
Control)

Control • Must have a control treatment

O
(Outcome)

Effect • Biological effect measured 
• Effect concurrent with associated chemical exposure 

Publication Type • Primary source of the data [NOT a Review]
• Study must be a full article in English

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

18

Exclusion Documentation
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Data Extraction
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

LOEC = Lowest Observed Effect Concentration     NOEC = No Observed Effect Concentration      NR = Not Reported
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Data Extraction
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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Study quality 
evaluation

Unique Identifiers

Chemical ID
CASRN
DTXSID

Taxonomic ID
NCBI TaxID

ITIS TSN

*

*
**

*
**

*
*

*

*
*

**

*

*

** *

*

** * **
*

*
*

**** **

* *
**

** *
******

* ECOTOX Vocabularies: https://cfpub.epa.gov/ecotox/help.cfm?sub=term-appendix

https://cfpub.epa.gov/ecotox/help.cfm?sub=term-appendix
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Study Quality Evaluation
Category Select study evaluation questions  with relevant ECOTOX field(s)

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

• Is the purity of the 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? Control 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.
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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Basic Features
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Search Planner



Poll Question!
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Help and Contact Us



Demonstration
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Demo of ECOTOX: www.epa.gov/ecotox



Recent Additions and Literature Search Dates
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Search: Exact Parameters or Search Terms
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Explore: Interactive Filters and Visualization
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Explore by Species: Filter and Visualize
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Explore by Species: Send to Search



33

Search: Refine Query Parameters



34

Search: Export Toxicity Data and References



Example
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Example: Selenium
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Example: Selenium
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Example: Selenium
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Example: Selenium
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Example: Selenium



41

Poll Question!



Case Studies
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Case Studies
• Breakout groups are assigned based on your familiarity with and level of 

ECOTOX use.
• Each breakout group has a moderator to help participants and answer 

questions.
• There is a beginner and advanced case study. Each case study has an 

associated worksheet to guide the breakout group.  
• Use the associated worksheet to complete the case study. 
• If you finish early, notify your breakout group moderator. They can provide 

you other activities to complete. 
• After the time is up, we will debrief the case studies. 
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• In what case example from your work environment would ECOTOX be 
useful?

• What have you learned about the process and workflow used to find 
information and papers in ECOTOX? 

• What challenges did you encounter, and how did you solve them?

44

Debrief: Level 1 Case Study



• What process did you follow in ECOTOX to explore the information presented 
in the initial publication? 

• What challenges did you encounter? How did you solve them?
• In what case example from your work environment would ECOTOX be 

useful?
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Debrief: Level 2 and Additional Case Studies



Summary

46



1

Summary
• Systematic and transparent procedures to identify and curate ecological 

toxicity data

• 30+ year 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

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

47

http://www.epa.gov/ecotox
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Thank You!
ECOTOXicology Knowledgebase Team
Dale Hoff, Great Lakes Toxicology and Ecology 

Division (GLTED) Director
Jason Berninger, GLTED
Colleen Elonen, Scientific Computing and Data 

Curation Division (SCDCD) (previous ECOTOX 
Coordinator)

Sara Vliet, SCDCD (liaison to ECOTOX)
Contract staff:

General Dynamics Information Technology (GDIT)
SpecPro Professional Services (SPS)

Senior Environmental Employment (SEE) staff

Training Breakout Room Moderators
Jason Berninger – Center for Computational 

Toxicology and Exposure (CCTE) GLTED
Anita Pomplun – GDIT 
Brian Kinziger – GDIT
Colleen Elonen – CCTE SCDCD
Sara Vliet – CCTE SCDCD
Prarthana Shankar – CCTE GLTED Post-Doc
Chris Schaupp – CCTE GLTED Post-Doc 
Monique Hazemi– CCTE GLTED Post-Doc
Jill Franzosa – CCTE Research Planning and 

Implementation Staff (RPIS)
Sammy Hanf – CCTE RPIS
Nisha Sipes – CCTE RPIS
Monica Linnenbrink – CCTE RPIS
Jessica Daniel – CCTE RPIS
Steven Black – ICF 
Whitney Fies – ICF



Future NAMs Trainings: Potential Topics
Topic Area Specific Products, Including Web Applications, Databases, 

Tools and Workflows 
CompTox Chemicals Dashboard CompTox Chemicals Dashboard: overview, all sub-modules and their functionality tailored to be 

a chemical specific case study approach that is trainee/user-defined.

Ecotoxicology ECOTOX Knowledgebase, SeqAPASS

Exposure CPDat (CPCat, CPCPdb, Ingredient Lists, Functional Use Data, Measured Data), Expocast/SEEM3; 
SHEDS HT

Databases relevant to toxicity 
and bioactivity 

ToxCast, ToxRefDB, ToxVal, TEST; invitroDB

Toxicokinetics and dosimetry High-Throughput Toxicokinetics R-Package (HTTK)

Chemical safety proof-of-concept 
(POC) workflows

Toxic Substances Control Act (TSCA) POC, Bioactivity:Exposure Ratio

Chemistry GenRA; phys-chem properties (OPERA models); ENTACT; Non-Targeted Analysis (NTA)

49
For more information: www.epa.gov/chemical-research/new-approach-methods-nams-training

https://www.epa.gov/chemical-research/new-approach-methods-nams-training
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The views expressed in this presentation are those of the author and do not necessarily reflect the views or policies of the US EPA.

Contact
Jennifer H. Olker
ECOTOXicology Knowledgebase Coordinator 
Great Lakes Toxicology and Ecology Division 
US EPA ORD Center for Computational Toxicology and Exposure
olker.jennifer@epa.gov

For questions about this or future NAMs trainings: 

Jessica Daniel
Section Lead | Outreach, Stakeholder Engagement, and Training Section 
Research Planning and Implementation Staff
US EPA ORD Center for Computational Toxicology and Exposure
daniel.jessica@epa.gov
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ECOTOX Support:

218-529-5225

ecotox.support@epa.gov

www.epa.gov/ecotox
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To cite ECOTOX or read more details: Olker et al. 2022 https://doi.org/10.1002/etc.5324

mailto:olker.jennifer@epa.gov
mailto:daniel.jessica@epa.gov
mailto:ecotox.support@epa.gov
https://doi.org/10.1002/etc.5324
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