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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

ECOTOX presentations/posters
J. Olker ID: 1.14.16
C. Elonen ID: 5.17.09

Identifying Empirical Evidence: ECOTOX Knowledgebase



Uses of the ECOTOX Knowledgebase in 
Environmental Decision Making

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

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

Used by Regions and States for hazardous 
waste 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



Need for high volume rapid data 
identification for assessment purposes

• The accelerated pace of chemical risk 
assessment for ecological receptors

• Discovery of “new” chemicals of 
ecotoxicological concern

• Increase in number and diversity of 
journals

• Changing landscape of toxicity data used 
for ERA

• Decreasing dependency of traditional 
whole animal testing for ERA

• Development of tools to expedite gathering of 
information to focus shortened time frames 
on data integration and professional 
judgement

• Development of tools that can sort rapidly 
through BROAD keyword searches (e.g. 
chemical name)

• Digital formats of journals allow for use of data 
analytic applications

• Shift from apical endpoints to NAMs requires 
transparent development of controlled 
vocabulary for systematic data curation

• Providing a means to take full advantage of 
existing data before conducting new toxicity 
studies



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



Computer Assisted Search Term 
Generation

Diazinon Enter Chemical Name
Select Search engine (e.g. Google)  for 
web scrubbing

Enter fixed/default  or other optional 
“flags” or “tags to assist in finding 
synonyms or related terms.

Fate
Degrad*
Metab*

Application-Programing Interface (API) to 
query established online chemical  
identification resources to return 
synonyms, product formulation names, 
alternate CASRN, etc.

Chemical verification 
and development of 

search terms

CASRN



Chemical verification 
and development of 

search terms

Document page numbers

Number of flagged terms on 
page

Text mining: 
highlights 
flags/tags within 
document 

Users more 
rapidly find 
associated terms

In this example, 
Metabolites are 
identified



Conduct 
literature 
searches

Conducted in Abstract Sifter Plus*
Center for Computational Toxicology and Exposure, EPA's  
PubMed Abstract Sifter. The United States Environmental 
Protection Agency’s Center for Computational Toxicology  
Exposure. Software. 
https://doi.org/10.23645/epacomptox.10324379.v1

*Customized for Ecotoxicology



Diazinon
Diazoxon
DETP

Web Services Automated searches of several 
citation index databases

1.) PubMed
2.) PubAg - Agricola
3.) Proquest
4.) Science Direct –Title & Keywords
5.)  Science Direct – Full Text
6.)  Theses:  PMC library of dissertations and 
theses
7.) Web of Science
8.) USEPA Hero database
9.)  Full text of Springer Nature articles
10.) Scopus-Elsevier title abstract and Key 
words
11.) USGS collection of employee pubs

Conduct 
literature 
searches



Conduct 
literature 
searches
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All references loaded in Swift Review and Evidence Stream “Filter” applied.

Ecotoxicity evidence stream identifies titles and abstracts with Ecologically relevant Taxa

In this example, 18,631 References were reduced to 10,686 by applying the evidence stream filter

SWIFT Review Evidence 
stream filters to limit 
content to Ecological Taxa

Identify and 
acquire potentially 
applicable studies
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~25,000 Scientific & common names from all species 
with toxicity data identified in ECOTOX Knowledgebase + 
Generic species habitat tags (e.g. AQUATIC,AVIAN 
TERRESTRIAL, BENTHIC)

Identify and 
acquire potentially 
applicable studies



Identify and 
acquire potentially 
applicable studies

~ 100,000 abstracts from ECOTOX 
Knowledgebase archives were 
used to develop algorithms to 
prioritize TIABs most likely for 
inclusion for language learning 
models AND if excluded, predict 
exclusionary reasons status

Ecotox Modifications to 
Swift-Active Screener

B.Howard 5.17.04
A Web-Based Literature Identification Platform for the 
ECOTOXicology Knowledgebase, Powered by Deep 
Learning.



Measurable improvement in Efficiency using analytic tools

# Refs # of Hrs

Baseline 
normalized 
hrs/5000 refs % change

Baseline 5000 127 127 0%
Actual # Refs Actual # of hrs

PFAS 3443 14 87 -84%
Gemfibrozil 1369 13 35 -64%
Methomyl 1630 32 41 -23%
Clofibrate 5386 32 137 -77%
Chlorates 2345 35 60 -42%
Wy14643 1089 12 28 -58%
Carbaryl 8830 65 224 -71%
Dicamba 3106 39 79 -50%
Dicloran 1061 25 27 -9%
Clothianidin 1444 29 37 -22%
Thiamethoxam 3350 48 85 -44%
Phthalic acid 4076 19 104 -82%
Asbestos 29768 66 756 -91%
Nitrates 98902 120 2512 -95%
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Number of References Screened

% Reduction in Level of Effort 
through TIAB screening

Average of 58% reduction in hours spent through TIAB screening / 5000 references
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ECOTOX data curation 
in UNIFY 

• Up to 250 fields of 
controlled 
vocabulary

• Computationally 
assisted

• Consistent 
extraction

Extract data into 
ECOTOX 

Knowledgebase



Extract data into 
ECOTOX 

Knowledgebase

Automated/Semi-Automated Data Extraction

• Next priority is to develop 
automated/semi-automated 
capabilities for data extraction 
from identified .PDF 
documents

• Existing Controlled Vocabulary 
ready made for “Entity 
Definitions”



Developing Data Evaluation Tools

• Application pulls 
objective data 
extracted from 
existing records

• UNIFY platform 
now has ability 
for curators to 
add subjective 
observations

• Allows multiple 
reviewers

• Primary
• QA
• Secondary

Collaboration with 
USEPA’s Office of Water
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*Mention of software packages platforms is 
not an endorsement.
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