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Goals

• Comprehensively and systematically identify, obtain, curate and 
provide open source PFAS ecotoxicity data for use in research 
and chemical risk management

• Characterize the extent, distribution, and types of evidence for 
PFAS ecotoxicity

• Curate data of sufficient quality for end users to determine:
- Data gaps
- Susceptible species 
- Target endpoints
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Curated database 
providing single chemical 
environmental toxicity 
data for aquatic life, 
terrestrial plants and 
wildlife
- Comprehensive 

literature searches
- Literature review
- Data extraction

www.epa.gov/ecotox

Identifying Empirical Evidence: ECOTOX Knowledgebase



ECOTOX Data Curation Pipeline

Chemical verification 
and development of 

search terms

Conduct literature 
searches

Identify and acquire 
potentially applicable 

studies

Review literature for 
applicability to 

ECOTOX

Extract data into 
ECOTOX 

Knowledgebase

Data Evaluation

See Olker Presentation:  
01.01.01



PFAS-specific lit searches, id and data extraction
Next 

update:
Dec 2021
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Not applicable (excluded): 

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 Scopus/Science 
Direct

ToxNet/
ToxLine

Dissertation 
Abstracts

Agricola 
or PubAg

Web of 
Science

Title and Abstract Screening
n ~160,000 references

~700,000 citations downloaded

Data Extracted from 
Acceptable Papers
n ~ 800 references

Initial removal of duplicates

No PFAS in reference

Already in 
Unify*

Did not meet acceptability criteria (excluded)

For Review (Full Text Screening)
n ~ 1,000 references 

*Internal USEPA ECOTOX database

Awaiting Review and  Data Extraction
n = ~20 references 

Chemical-based Search Terms:
• 400+ Chemicals with CASRNs
• Generic PFAS terms

~200 PFAS references already 
included in ECOTOX

Data Records for PFAS
n = 1,117 references: 29,738 records
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• Chem Methods
• Human Health
• Fate
• Survey
• Bacteria

• False Hit
• No Toxicant
• Review
• Mixture
• Other
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Incorporation of Advanced Data Analytic Tools

# of Citations FY18 FY19 FY20 FY21 

Downloaded 29,775 98,789 487,497 ~800,000*

Reviewed 8,181 7,158 140,966 ~80,000*

Added to ECOTOX 111 186 344 384

*July 2021 Final numbers pending (screening still in progress)

FY20 and FY21: 

Implemented use of automated and 
semi-automated data analytic tools 
to significantly increase curation 
efficiencies

Machine learning AI tools 
for rapid Title/Abstract 
Screening

Abstract Sifter-plus 
for API automated 
searches of abstract 
services databases



‐ Box size represents # of     
references for each chemical

1,117 Publications

159 PFAS with 
Ecological Toxicity Data 

Curation available as of  9/15/2021

Results



Literature identified for species groups
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Zebrafish (Danio rerio): 6,146 records

Chicken (Gallus gallus): 1,024 records

PFAS Data for >600 Biological Species

Waterflea (Daphnia magna): 1,143 records



based on # 
of records

PFAS data in ECOTOX

Group
# of 

Compounds
# of 

References
# of 

Records
All Species 159 1,117 29,797

Fish 115 320 10,560
Insects/Spiders 31 387 5,898
Flowers, Trees, 
Shrubs, Ferns 53 118 3,792

Birds 41 55 1,940
Crustaceans 43 78 1,900

Worms 32 64 1,857
Algae 46 60 997

Amphibians 24 35 879
Molluscs 23 29 643

Other Invertebrates 26 26 576
Mammals 19 18 389

Fungi 5 31 266
Reptiles 2 3 86

Miscellaneous 3 2 14

Taxonomic Distribution of PFAS Data



Diversity in Types of Effects PFAS records for Fish
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Diversity in Types of Effects PFAS records for Fish
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PFBA PFHA PFOA PFNA PFDA
Acute Chronic Acute Chronic Acute Chronic Acute Chronic Acute Chronic

Molluscs X X X X
Crustaceans X X X X X X X
Fish X X X X X X X X
Worms X X
Amphibians X X X X
Other 
Invertebrates X X X X
Insects/Spiders X X X
Plants X

Acute: <= 96 hour exposure; Mortality; LC50, EC50 
Chronic: = > 7 Days; Behavior, Development, Growth, Mortality, Population, Reproduction; all “Endpoints” 

Data Gaps :Perfluorinated Carboxylic Acids



Applications
DoD Tri-Services ERA Work Group

• Ecological Screening Values (ESVs) for screening-
level ecological risk assessments at DOD federal 
facilities (Final Report Sept 2021)

• Coordination with US EPA OLEM/Superfund, OW, 
ORD, and Regions

US EPA Office of Water 
• Data for PFOS and PFOA aquatic life criteria 

development

• Data Evaluation Record (DER) generator
- Objective data directly  from ECOTOX
- Eco-assessors add subjective review 

observations

OW DER generator

US EPA Office of Research and Development
• Hypothesis development

• Reduce redundancy in animal testing



Applications-Reuse and Repurpose Lit searches

• Initial identification of studies relevant for Sediment Quality Guideline 
development

• Began with all references downloaded (775,059)
• Sediment Toxicity-specific terms identified and employed in Data analytic software for 

efficient reviews.
• Resulted in ultimately identifying 25 potentially relevant references

• Sharing References not ecologically relevant but useful for others
• ECOTOX identifies and rejects Human Health content, but can be used by others 

• Literature Review of PFAS Bioaccumulation Data:
• Burkhard LP. Evaluation of published bioconcentration factor (BCF) and bioaccumulation factor 

(BAF) data for per- and polyfluoroalkyl substances across aquatic species. Environ Toxicol Chem. 
2021 Feb 19. doi: 10.1002/etc.5010.

• Two additional papers in preparation on Biota-Sediment Accumulation Factors (BSAFs) and food Web 
modeling



Summary

• Extent and distribution of literature of ecological toxicity of PFAS 
- Curated toxicity data for multiple applications 

- Identification of data gaps 

• Literature identified for other areas of PFAS research

• Mapping to controlled vocabularies and ontologies will advance synthesis 
and interpretation

• Limitations:
- Mixtures currently not included

- Observational and (most) field data not represented here

- Limited gene and pathway information for many ecological species
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