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Academic Background
• Milwaukee, WI
• BS Mathematics (Stevens Point, WI)

• Minor in Chemistry
• MS Applied and Comp. Math (Duluth, MN)

• Mathematical Ecology
• Stoichiometric Modeling

• PHD Mathematics (Knoxville, TN)
• Concurrent MS in Statistics, Markov chain modeling
• Mathematical Ecology
• Aggregation theory



Professional Background
• Postdoctoral Research US EPA (Duluth, MN)

• Ecotoxicological modeling
• Effects of pesticides on wildlife populations

• Postdoctoral Research UW-Madison/US EPA Cooperative 
(Madison, WI + Duluth, MN)

• Ecological Risk Assessment Tool/GUI development
• Senior Ecological Modeler, Waterborne Environmental

• Ecological modeling focused on endangered species
• Indirect effects of pesticides

• Mathematician US EPA (Duluth, MN)
• Ecological Modeling
• Adverse outcome pathways
• Text mining & Natural Language Processing
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Applications of aggregation theory 
to sustainability assessment
Ecol Econ Pollesch and Dale, 2015

Normalization in sustainability 
assessment: Methods and implications
Ecol Econ Pollesch and Dale, 2016

Extracting and benchmarking emerging 
adverse outcome pathway knowledge 
Toxsci Pollesch et al., 2019

Developing integral projection models 
for ecotoxicology
Eco Mod Pollesch et al., 2022

Stoichiometric ecotoxicology for a multi-
substance world
Bioscience Peace et al., 2021
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Predicting the Probability that a 
Chemical Causes Steatosis using adverse 
outcome pathway Bayesian Networks 
Risk Anal. Burgoon et al., 2020
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(Many of these 
AOPs are DAGs)

AOP 6: Antagonist 
binding to PPARα leading 
to body-weight loss 
(Gust et al., 2021)
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adverse outcome pathway models for 
chemical hazard and risk assessment
ET&C Perkins et al., 2019

The Eco-Exposome Concept: Supporting 
an integrated Assessment of Mixtures of 
Environmental Chemicals 
ET&C Scholz et al., 2022

• We identified all unique 
linear AOPs in the 
network.

• We then categorized them 
as expert-specified versus 
“emergent” AOPs

• We found that there were 187 expert-
specified AOPs, and 9405 emergent AOPs

• Are these emergent AOPs novel toxicological 
information? Or are the computational 
artifacts? (We are working on that now)
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What’s next?
Current EPA Collaborations
• Toxicity Translation and 

Ecological Modeling 
• “What is Tox Translation?”

• Theoretical model development stuff
• Fish Toxicity Translator v2.0 

Model/GUI
• IPMs and coding

• Adverse Outcome Pathways
• Data Mining/Knowledge Discovery
• Quality assessment

Exciting New Research Areas and Ideas
• Supporting Literature/Text 

Mining
• Adverse Outcome Pathways

• qAOPs using Petri nets
• Network Analysis Continued

• Toxicity Translation
• Computational Workflow 

Development
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More Exciting New Research Areas and Ideas
• Information Theory

• Bayesian Network Research
• Sensitivity analysis

• Ecological Model Development Theory
• Aggregation Theory for EPA’s multi-criteria 
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• Graph Theory/Network Analysis
• Optimal subgrouping in trees!

Even More Exciting New Research Areas and Ideas
• Chronic Effects Modeling 

Approaches
• Add on from Acute effects

• Stoichiometric Ecotoxicology
• Quantitative Justice SIAM 

Working Group
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Pollesch.Nathan@epa.gov

Please reach out if you want to 
chat about any of this work

My Website
http://Pollesch.dev
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