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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

• 30+ year history
• Originated in the early 1980s,  

maintained by EPA ORD                                                         
• Current user statistics

• 8,000 distinct hosts search the 
Knowledgebase each month 

What is the ECOTOX Knowledgebase?

• Recently updated
• Interactive queries by 

chemical, species,                                                   
effect or endpoint

• Data added quarterly

www.epa.gov/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 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 and Users of ECOTOX
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Per- and polyfluoroalkyl substances (PFAS)  
toxicity data for ecological risk                  
assessment and management
• Providing data to researchers, EPA ERA 

Forum, DoD Tri-Services ERA Work Group, 
and others

• ECOTOX comprehensive literature search 
and systematic review process completed        
for >300 PFAS (April 2018 - present)

• Ecological toxicity data from 692 references:
• 130 PFAS
• 459 Biological species
• Diversity in effects
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PFAS references in ECOTOX Knowledgebase
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Not applicable (excluded): 
n = 15,424 references

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

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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Literature search: Use chemical-specific search terms to query multiple literature search engines

ProQuest/ 
CSA
541

Science 
Direct
27,081

ToxNet

14,924

Dissertation 
Abstracts

643

Agricola

15,408

Web of 
Science
43,462

Title and Abstract Screening
n ~16,200 references

~145,000 citations downloaded

Data Extracted from 
Acceptable Papers
n ~ 500 references: 14,500 total records

Initial removal of duplicates

No PFAS in reference:
n ~ 85 references

Already in 
Unify*
2,961

Did not meet acceptability criteria (excluded):
n ~ 75 references

For Review (Full Text Screening)
n ~ 600 references 

*Internal USEPA ECOTOX database

Awaiting Review and  Data Extraction
n = ~30 references 

Citations 
from:

n = 

Chemical-based Search Terms:
• >300 Chemical names and CASRNs
• Generic PFAS terms

192 PFAS references already 
included in ECOTOX

Data Records for  PFAS
n = 692 references: 19,457 total records
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1H,1H,2H,2H-Perfluorooctanesulfonic acid ---
in paper; had incorrect CAS number 
associated with it in Supplemental table; 
called another name in Dashboard
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Challenges with PFAS references



Per- and polyfluoroalkyl substances (PFAS)  
toxicity data for ecological risk                  
assessment and management

*
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OECD 2018 ENV/JM/MONO(2018)7
Wang et al. 2017 Environ. Sci. Technol. 51:2508-2518

PFASs

Perfluoroalkyl 
acids (PFAAs)

PFAA precursors

Other PFASs

Perfluoroalkyl 
carboxylic acids 
(PFCAs)

Perfluoroalkane
sulfonic acids (PFSAs)

Perfluoroalkyl 
phosphonic and 
phosphinic acids 
(PFPAs and PFPiAs)

Per- and poly-
fluoroether sulfonic 
acids (PFESAs)

Per- and poly-
fluoroether carboxylic 
acids (PFECAs)

PASF-based 
substances

Fluorotelomer-based 
substances

Fluoropolymers (FPs)

Perfluoropolyethers (PFPEs)

Sub-classes of PFASs

‘Family tree’ of  PFASs PFOA (335-67-1)

K-PFOS (2795-39-3)

C8-PFPA (40143-78-0)

EC236-236-8 (13252-13-6)

F-53B (73606-19-6)

FC807 (30381-98-7)

10:2 FTCA (53826-13-4)

Examples, with CASRN # Refs

PFNA (375-95-1)
PFODA (16517-11-6)

PFHxS (108427-53-8)
NH4-PFDS (67906-42-7)

Sulfluramid (4151-50-2)

4:2 FTOH (2043-47-2)
6:2 FTI (2043-57-4)

137
36
1

147
5
1

1

5

11

42
2

5
3
1
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‐ Box size represents # of     
references for each chemical
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692 Publications

130 PFAS with Ecological 
Toxicity Data 

Flurothyl
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# References by CASRN and Species Group

Top 20 Chemicals
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Diversity in Types of Effects
PFAS records for Fish
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Data for effects of 91 PFAS in fish shown by exposure 
concentration and effect type. 

(Endpoints include BAF/BCF, LCXX, LDXX, ECXX, ICXX, LOEC/LOER, MATC/ChV, and lethality; 
NOEC/NOEL/NOER data excluded from figure)

Diversity in Types of Effects
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Name CASRN
# of References

Total New since Sept 2019
K-PFOS 2795-39-3 147 32
PFOS ion 45298-90-6 61 14
PFOS 1763-23-1 46 9
PFOA 335-67-1 137 24
Sodium trifluoroacetate 2923-18-4 20 16
Hexaflumuron 86479-06-3 85 85
Lufenuron 103055-07-8 83 83
Flubendiamide 272451-65-7 47 47

Recent additions: 
Chemicals with most references added in past year

*45 additional chemicals with all references and records added since Sept 2019
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Examples of new data: multiple species
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Examples of new data: diversity of effects
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Updated list of >400 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

Continuing literature searches for PFAS
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Measurements of 1,225 Effects459 Biological Species 130 PFAS

Data Inventory  Summary/Synthesis

Ecological toxicity data for PFAS
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* Demonstrations and training available



Thank you!
Jennifer Olker, Postdoctoral Researcher

olker.jennifer@epa.gov
US EPA Office of Research and Development

Center for Computational Toxicology and Exposure
Great Lakes Toxicology and Ecology Division

Duluth, MN 

Dale Hoff, GLTED Director
Colleen Elonen, ECOTOX Coordinator

ECOTOX Support:
218-529-5225

ecotox.support@epa.gov
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