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What is the ECOTOX Knowledgebase?

Publicly available, curated database providing toxicity data 
from single-chemical exposure studies to aquatic life, 
terrestrial plants, and wildlife

• Curated data from >49,000 publications
• From comprehensive search and review 

of open and grey literature
– Data extracted from acceptable 

studies, with up to 250 fields
– Updated quarterly
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• 30+ year history: originated in the early 1980s, 
maintained by EPA ORD

• Supported by ORD’s Chemical Safety for Sustainability 
(CSS) and Safe and Healthy Communities (SHC)                                                                          
research action plans

Safe and Healthy 
Communities



What is the ECOTOX Knowledgebase?

• Publicly available at www.epa.gov/ecotox
– Interactive queries                                                            

by chemical,                                              
species,                                                   
effect or endpoint

– Updated quarterly
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• Major updates 2018-2019
– New User Interface
– New functionality 
– Interoperability with 

other databases and 
tools

http://www.epa.gov/ecotox


Who uses the ECOTOX Knowledgebase?

Govt. Contractors
25%

Other Federal 
Agencies

4%

State Govt.
7%

Private Sector
32%

US EPA Laboratory
4%

University/Academia
6%

US EPA Regional Office
4% Unknown

5%

International Govt.
8%

US EPA Headquarters
4%

Local Govt.
1%

Clients Contacting ECOTOX Support line  
2005 - 2016 (n = 2813)

~7000 Distinct hosts/month

4



Program Offices & Regions Applications: 
use in environmental decision making

Used for every Ecological Risk 
Assessment for Office of Pesticides  
for chemical registration and           
re-registration (FY19 – 30 chemicals).

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

Used by OLEM (Superfund and RCRA), 
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 
ERA Forum, DoD Tri-Services 
ERA Work Group, and others
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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 threshold values (e.g., EcoTTC)
QSAR (e.g., ECOSAR, TEST, OECD QSAR 
Toolbox)
BCF modeling and validation
Adverse Outcome Pathway (AOP) development

Chemical 
environmental 

toxicity data for 
aquatic life, 

terrestrial plants 
and wildlife

Applications of ECOTOX
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SeqAPASSChemicals 
Dashboard

HERO
(Health & 

Environmental 
Research 
Online)
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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

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

Initial removal of duplicates

No PFAS in reference: n = 85 references

Already in 
Unify*

333

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

For Review (Full Text Screening)
n = 388 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 = 

ECOTOX Pipeline: Systematic Review/Data Curation

Chemical verification 
and development of 

search terms

Conduct literature 
searches

Identify and acquire 
potentially applicable 

studies

Extract data and code 
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 (metabolites, degradants,         

parent compound, related chemicals)

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

Not applicable (excluded):                                  
n = 8,265 references
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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

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

Initial removal of duplicates

No PFAS in reference: n = 85 references

Already in 
Unify*

333

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

For Review (Full Text Screening)
n = 388 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 = 

ECOTOX Pipeline: Systematic Review/Data Curation

Chemical verification 
and development of 

search terms

Conduct literature 
searches

Identify and acquire 
potentially applicable 

studies

Data extraction

Review literature for 
applicability to 

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

parent compound, related chemicals)

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

Not applicable (excluded):                                  
n = 8,265 references

Study quality 
evaluation

Data from High Quality Studies
n = ___ references 8



Identify, Test, and QA Search Terms

Chemical verification 
and development of 

search terms

Conduct literature 
searches

Identify and acquire 
potentially applicable 

studies

Data extraction

Review literature for 
applicability to 

ECOTOX
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Study quality 
evaluation

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") AND 
NOT key(human* or child* or occupat* OR infant* OR 
homind*  OR woman OR women OR patient* OR OSHA OR 
chromatograph* OR Spectrometr* OR pediatric*)
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ECOTOX Literature Searches

Chemical verification 
and development of 

search terms

Conduct literature 
searches

Identify and acquire 
potentially applicable 

studies

Data extraction

Review literature for 
applicability to 

ECOTOX
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Study quality 
evaluation

Collate data and remove duplicates

In 2018:  ~ 88,565 
references 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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Skimming for Applicability: 
Title and Abstract

Chemical verification 
and development of 

search terms

Conduct literature 
searches

Identify and acquire 
potentially applicable 

studies

Data extraction

Review literature for 
applicability to 

ECOTOX
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Study quality 
evaluation

Send applicable reference
list for acquisition

Skim titles and 
abstracts, use exclusion 

criteria to eliminate 
non-applicable
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Skimming for Applicability: 
Full text

Chemical verification 
and development of 

search terms

Conduct literature 
searches

Identify and acquire 
potentially applicable 

studies

Data extraction

Review literature for 
applicability to 

ECOTOX
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Study quality 
evaluation

Moves on to be curated 
into ECOTOX.

Sept 2018 – Sept 2019
~1,089 References added 
to the public website
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ECOTOX Applicability Criteria
• 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

13



ECOTOX Applicability Criteria

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 14



ECOTOX Data Extraction

Chemical verification 
and development of 

search terms

Conduct literature 
searches

Identify and acquire 
potentially applicable 

studies

Data extraction

Review literature for 
applicability to 

ECOTOX
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Study quality 
evaluation 15



Chemical verification 
and development of 

search terms

Conduct literature 
searches

Identify and acquire 
potentially applicable 

studies

Data extraction

Review literature for 
applicability to 

ECOTOX
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Study quality 
evaluation

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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Chemical verification 
and development of 

search terms

Conduct literature 
searches

Identify and acquire 
potentially applicable 

studies

Data extraction

Review literature for 
applicability to 

ECOTOX
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Study quality 
evaluation

Criteria Domains: 
o Test Substance
o Test Design
o Exposure Characterization
o Test Organisms
o Outcome Assessment
o Confounding/                       

Variable Control 
o Data Presentation                   

and Analysis

- Pilot data quality evaluation with TSCA 
(environmental data for first 10 priority chemicals)

Study Quality Evaluation

• Identification of studies vetted for regulatory use 

• Working towards a unified method for study 
quality evaluation

- Initial discussions with 
Office of Water on Data 
Evaluation Reports (DERs)

DERs Include: 
o Test Substance
o Exposure Pathway
o Protocols Followed
o Study Design and Methods
o Test Organism
o Study Parameters
o Test Conditions
o Acceptable Control
o Observations
o Statistical Verification 17



Application of ECOTOX:
PFAS toxicity data for ecological risk 
assessment and management
Per- and polyfluoroalkyl substances (PFAS) 

There are no ecological receptor-based benchmarks or criteria.

Numerous PFAS
– Environmental occurrence
– In active commerce (602 in TSCA Inventory)
– Recently ‘discovered’ or synthesized  
– Manufacturing process data

• ECOTOX comprehensive literature search and systematic review 
process for >300 chemicals (April 2018 – August 2019)

18

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjyi9fEy9DNAhVIzoMKHXLIA3cQjRwIBw&url=http://www.penarth.co.uk/risk-assessment.html&psig=AFQjCNEPLm2cRE4T7Whv1UUlgwY2POQ6Iw&ust=1467404939989117


Terms for Literature Search

List
# of Chemicals 
(August 2019)

PFAS list internal to ECOTOX 69

EPA Cross-Agency List – Chemistry Dashboard 199

EPA Set 1 List of 75 Test Samples – Chemistry Dashboard 74

Additional chemicals found in literature from 1st search 7

EPA Research List – Chemistry Dashboard 165

EPA Set 2 List of 75 Test Samples – Chemistry Dashboard 75

April – Nov 2018 
• 254 chemical names with associated CASRNs (if applicable)
• General PFAS search terms (e.g., Dodecafluoro, Fluorotelomer, 

Nonafluoro, Pentafluoropropanoic, Perfluorobutanesulfon, Perfluoroheptanoate, 
Perfluorohexanoate, Perfluoropentyl)

July – August 2019
• 322 chemical names with associated CASRNs (if applicable)
• General PFAS search terms

19



20

Literature Search and Study Selection (2018-2019)
Search for 322 chemical names with CASRNs, synonyms, tradenames, etc. with 6 literature search engines:

ProQuest/CSA
37,760

Science Direct
25,473

ToxNet
11,158

Dissertation Abstracts
619

Agricola
14,107

Current Contents (WoS)
37,971

Title and Abstract Screening
n = 15,339 references

~130,000 citations downloaded

Data Extracted from Acceptable 
Papers
n = 252 references with 7,978 total 
records

Initial removal of duplicates

Not applicable (excluded): n = 14,693 references

No PFAS chemical of interest: n = 112 references

Already in Unify*
1,128

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

For Review (Full Text Screening)
n = 544 references 

*Internal USEPA ECOTOX database

Awaiting Review and Data 
Extraction
n = 151 references 

192 PFAS 
references 
already 
included 
in 
ECOTOX Data Records for 92 PFAS

n = 437 references with 
13,208 total records

Chem Methods: 6,958
Human Health: 3,755
False Hit: 1,915
Fate: 670
Survey: 379
Bacteria: 280

No Toxicant: 322
Duplicate: 181
Review: 67
Mixture: 15
Other: 151

Citations from:
n = 



As of September 2019 update, 
curated data from 437 
publications for:

• 96 fluorinated chemicals
• 264 species 
• 889 effect measurements
With a total of 13,208 records

PFOS and PFOA with Most References

Box size represents # references that include relevant 
and acceptable ecological toxicity data 21



Distribution of data 
records in ECOTOX 
for PFAS, by species 
and  general type of 
effect.

Diversity in Types of Effects Measured

22
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Updated list of >300 unique 
CASRNs and associated 

chemical names

Conduct literature searches

Identify and acquire 
potentially applicable studies

Extract data and code into 
ECOTOX Knowledgebase

Review literature for 
applicability to ECOTOX

Quarterly Literature Searches for PFAS

31



Application of ECOTOX:
Chemicals in Deconstruction Materials*

32

Chemical Number of Articles
Arsenic 25

Chromium 24
Copper 24
Lead 20
Zinc 19

Nickel 17
Cadmium 17
Mercury 15
Sulfate 11

Selenium 10
Barium 10

Molybdenum 9
Calcium 9

Antimony 8
Chloride 8

Iron 8
Sodium 7

Aluminium 5
Magnesium 5
Potassium 5

Cobalt 4
Hydrogen sulfide 4

Manganese 3
Silicon 3
Sulfite 2

Phosphorus 2
Vanadium 2

Carbon  2
Sulfur 2
Boron 2

Ammonia 2
Cyanide 2

Thioarsenic 2
Carbon dioxide 1

Dimethoxy chloroamphetamine 1
Lithium 1

Strontium 1
Hydrogen 1
Nitrogen 1
Ethanol 1

Polychlorinated dibenzo-p-dioxins 1
Dibenzofurans 1

Biphenyls 1
Chlorobenzenes 1
Chlorophenols 1

Polycyclic aromatic hydrocarbons 1
Uranium 1
Chlorine 1
Fluorine 1
Titanium 1

Chemical Number of 
Articles

ECOTOX Knowledgebase
# CASRNs # of Refs # of Records

Arsenic 25 24 524 5,025
Chromium 24 17 998 7,956

Copper 24 20 4,736 55,792
Lead 20 13 1,400 8,985
Zinc 19 30 3,131 29,407

Nickel 17 23 598 4,290
Cadmium 17 13 3,200 24,554
Mercury 15 59 1,604 11,246
Sulfate 11

Selenium 10 35 659 10,039
Barium 10 11 91 409

Polycyclic 
aromatic 

hydrocarbons
1 27 944 8,319

*List from V. Brady



Application of ECOTOX (and other tools/databases):
Chemicals in Deconstruction Materials*

33

Ankley et al. 2010, Environmental Toxicology and Chemistry 29:730-741.



Application of ECOTOX (and other tools/databases):
Chemicals in Deconstruction Materials*

Source

ECOTOX ? some

Chem 
Dashboard

ToxREFDB ?

HTP data 
(ToxCast)

Open 
Literature
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Application of ECOTOX:
Chemicals in Deconstruction Materials*
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Chemical Number of Articles
Arsenic 25

Chromium 24
Copper 24
Lead 20
Zinc 19

Nickel 17
Cadmium 17
Mercury 15
Sulfate 11

Selenium 10
Barium 10

Molybdenum 9
Calcium 9

Antimony 8
Chloride 8

Iron 8
Sodium 7

Aluminium 5
Magnesium 5
Potassium 5

Cobalt 4
Hydrogen sulfide 4

Manganese 3
Silicon 3
Sulfite 2

Phosphorus 2
Vanadium 2

Carbon  2
Sulfur 2
Boron 2

Ammonia 2
Cyanide 2

Thioarsenic 2
Carbon dioxide 1

Dimethoxy chloroamphetamine 1
Lithium 1

Strontium 1
Hydrogen 1
Nitrogen 1
Ethanol 1

Polychlorinated dibenzo-p-dioxins 1
Dibenzofurans 1

Biphenyls 1
Chlorobenzenes 1
Chlorophenols 1

Polycyclic aromatic hydrocarbons 1
Uranium 1
Chlorine 1
Fluorine 1
Titanium 1

Chemical Number of 
Articles

ECOTOX Knowledgebase
# CASRNs # of Refs # of Records

Arsenic 25 24 524 5,025
Chromium 24 17 998 7,956

Copper 24 20 4,736 55,792
Lead 20 13 1,400 8,985
Zinc 19 30 3,131 29,407

Nickel 17 23 598 4,290
Cadmium 17 13 3,200 24,554
Mercury 15 59 1,604 11,246
Sulfate 11

Selenium 10 35 659 10,039
Barium 10 11 91 409

Polycyclic 
aromatic 

hydrocarbons
1 27 944 8,319

*List from V. Brady
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Chemicals Dashboard

https://comptox.epa.gov/dashboard
36
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https://comptox.epa.gov/dashboard

Excel-based tool: Abstract Sifter (v3)

ftp://newftp.epa.gov/COMPTOX/Sustainable_Chemistry_Data/Chemistry_Dashboard/Abstract_Sifter/

Chemicals Dashboard

37
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ECOTOX
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ECOTOX

User-defined 
cut-off value

137-30-4 Ziram
Behavior: 0.0003057947 A.I. mg/L
Danio rerio
LOEC

Cao,F., C.L. Souders, P. Li, O. Adamovsky, S. Pang, L. 
Qiu, and C.J. Martyniuk. Developmental Toxicity of 
the Fungicide Ziram in Zebrafish (Danio rerio). 
Chemosphere214:303-313, 2019. ECOREF #178170

137-30-4 Ziram
View in Chemistry Dashboard
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Application of ECOTOX (and other tools/databases):
Chemicals in Deconstruction Materials*

Source

ECOTOX ? some

Chem 
Dashboard

ToxREFDB ?

HTP data 
(ToxCast)

Open 
Literature
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Thank you!

Questions?

Colleen Elonen, Jennifer Olker & Dale Hoff

US EPA Office of Research and Development
Center for Computational Toxicology and Exposure

Great Lakes Toxicology and Ecology Division
Duluth, MN 

218-529-5000

http://cfpub.epa.gov/ecotox

ECOTOX Support:  218-529-5225          ecotox.support@epa.gov

http://cfpub.epa.gov/ecotox
mailto:ecotox.support@epa.gov
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