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FIFRA as the backdrop for the presentation

Federal Insecticide, 

Fungicide, and 

Rodenticide Act 

(FIFRA)

What is intended purpose 

of the ecological risk 

assessment?

Who What

Where When

October 1, 2022

HowWhy

15 years
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Global 
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https://www.epa.gov/pesticide-science-and-assessing-pesticide-

risks/ecological-risk-assessment-pesticides-technical

https://www.epa.gov/pesticide-science-and-

assessing-pesticide-risks/technical-overview-

ecological-risk-assessment-risk

https://www.epa.gov/test-

guidelines-pesticides-and-toxic-

substances/final-test-guidelines-

pesticides-and-toxic

https://www.epa.gov/pesticide-

science-and-assessing-

pesticide-risks/models-

pesticide-risk-assessment

https://www.epa.gov/pesticide-science-

and-assessing-pesticide-risks/guidance-

development-conceptual-models-problem

Aquatic Models

PWC

KABAM

PFAM

Tier 1 Rice Model

Terrestrial Models

BeeRex

MCnest

SIP

STIR

T-REX

TIM

TerrPlant

T_HERPS

Understanding the FIFRA ERA paradigm:
Overview of technical foundation/workings

https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/ecological-risk-assessment-pesticides-technical
https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/technical-overview-ecological-risk-assessment-risk
https://www.epa.gov/test-guidelines-pesticides-and-toxic-substances/final-test-guidelines-pesticides-and-toxic
https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/models-pesticide-risk-assessment
https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/guidance-development-conceptual-models-problem
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Understanding the FIFRA ERA paradigm:
Risk21 webtool visual of a screening level risk assessment 

Precision to make the decision?

What does the screening level risk assessment tell us?

What role does the risk assessment play in the regulatory decision?
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EXPOSURE CHARACTERIZATION HAZARD CHARACTERIZATION 

Understanding the FIFRA ERA paradigm:
Why conservatism makes sense for a screening level assessment

Most sensitive test species in a taxon

Most sensitive endpoint of the most sensitive test

Most sensitive test of the most sensitive species
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HUMAN                      

RISK 

ASSESSMENT
Is the pesticide safe when all major routes 

of potential exposure are considered?

FIFRA defines the term ''unreasonable adverse effects on the environment'' to mean: ''(1) any 

unreasonable risk to man or the environment, taking into account the economic, social, and 

environmental costs and benefits of the use of any pesticide, or (2) a human dietary risk from 

residues that result from a use of a pesticide in or on any food inconsistent with the standard 

under section 408 of the Federal Food, Drug, and Cosmetic Act.''

ECOLOGICAL             

RISK 

ASSESSMENT
Does the specified use of a pesticide pose 

unreasonable risk relative to overall benefit?  

Understanding the FIFRA ERA paradigm:
What is the regulatory decision?
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The EPA Science Policy Council Handbook 

“Risk Characterization” is a management 

decision making tool.  

https://www.epa.gov/risk/risk-characterization-

handbook

Purdue University Agricultural Extension 

developed an information package 

providing an overview of EPA’s approach for 

balancing risk and benefits of pesticide use.  

https://ppp.purdue.edu/wp-

content/uploads/2016/08/PPP-78.pdf

Understanding the FIFRA ERA paradigm:
Risk management decision and associated considerations

https://www.epa.gov/risk/risk-characterization-handbook
https://ppp.purdue.edu/wp-content/uploads/2016/08/PPP-78.pdf
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Screening level ERA
Refined risk 

assessment

Non-guideline 

data and 

approaches                    

Qualitative 

information

Uncertainty 

analysis

Specific use label requirements, 

implementing best practices, 

and product stewardship

Risk conclusions from a screening level FIFRA Ecological Risk Assessment (ERA)

with risk quotients exceeding level of concern do not exclusively answer whether specified 

use(s) of a pesticide will cause unreasonable adverse effects on the environment.  

While the screening level risk assessment plays an 

important role, the overall regulatory decision is quite 

complex as various other factors are also considered.  

Understanding the FIFRA ERA paradigm:
Role of the screening level assessment in the regulatory decision
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“More effective and open communication among registrants, USEPA risk 

assessors, and risk managers is needed earlier in the registration and 

registration review processes to clarify specific protection goals, assessment 

endpoints, and measurement endpoints to address areas of concern.”

“Study design should be carefully considered to minimize complexity and to 

provide high value to the risk assessment and risk management process.”

“the need for additional higher tier ecological data may be supplanted by 

mitigating risks via changes to label requirements, implementing best 

practices, and product stewardship.”

2017 Workshop on Innovation and Regulation in Agriculture

Understanding the FIFRA ERA paradigm:
Reaching alignment on “Fit for Purpose”

Overcoming the Challenges 

of Incorporating Higher-Tier 

Data in Ecological Risk 

Assessments and Risk 

Management of Pesticides

https://www.epa.gov/quality/guidance-

systematic-planning-using-data-quality-

objectives-process-epa-qag-4

https://www.epa.gov/quality/guidance-systematic-planning-using-data-quality-objectives-process-epa-qag-4


10

HESI-coordinated ecoRisk21 strategy team

Application of Risk21 concepts for ERA:
Use of the webtool to facilitate discussion and align concerns

Example showing 

prioritization of concern 

for various aquatic taxa 

based on available 

information.   

Example showing the 

landscape of risk based on the 

full range of aquatic 

invertebrate data across 

different use types.  

Example showing how planting depth 

impacts risk characterization for all seed 

treatment (gray and white shadow) as 

well as for a specific crop type (color line) 

across the full landscape of aquatic 

invertebrate data.  

What is the problem/concern?

Stakeholder alignment

Ongoing work using the HESI Risk21 webtool

(https://risk21.org/webtool/) to develop “Batch” 

templates for various scenarios/examples.  

https://risk21.org/webtool/
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Guideline OPPT 850.1500- Freshwater fish full-
life cycle (FLC) toxicity test is required if:

1) the estimated environmental concentration (EEC) is 
≥ 0.1 of the no observed- effect level in the fish 
early-life stage or invertebrate life cycle test;

2) If studies of other organisms indicate that the 
reproductive physiology of fish may be affected. 

Most sensitive 

ELS NOEC

0.1 x Most sensitive 

ELS NOEC

Application of Risk21 concepts for ERA:
Conditional trigger for Fish Full Life Cycle Toxicity Test

Greater utilization of existing data Bridging data from compounds Predictive science

Animal alternatives

Should the decision also consider other lines of evidence?
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Application of Risk21 concepts for ERA:
Non-guideline study to support registration 

Field

Studies

Model

Simulations

Lab

Studies

Assess transport potential to aquatic environments

Equilibrium and Rate Constants

● kalg ≡ algal metabolism

● khν ≡ indirect photolysis

● kbind ≡ irreversible binding

- fbind ≡ binding fraction

● Kd ≡ sediment adsorption coefficient

● ks→w ≡ transport from sediment to water

● kw→s ≡ transport from water to sediment

2017 apps 2X 52g/ha 2018 apps 2X 52g/ha 2019 apps 2X 52g/ha

soybeansoybeancorn

Water Degradates

kalg + khν

Sediment

(available)

Sediment

(bound)

kbind

Kd (kw→s / ks→w) 

fbind
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Application of Risk21 concepts for ERA:
The project exemplifies application of the Risk21 mindset

Problem-formulation based

Risk-based at each step of the process

Use of prior knowledge

Fit for purpose

Value of information

“Enough precision to make the decision”

Field

Studies

Model

Simulations

Lab

Studies

Assess transport potential to aquatic environments

Equilibrium and Rate Constants

● kalg ≡ algal metabolism

● khν ≡ indirect photolysis

● kbind ≡ irreversible binding

- fbind ≡ binding fraction

● Kd ≡ sediment adsorption coefficient

● ks→w ≡ transport from sediment to water

● kw→s ≡ transport from water to sediment

2017 apps 2X 52g/ha 2018 apps 2X 52g/ha 2019 apps 2X 52g/ha

soybeansoybeancorn

Water Degradates

kalg + khν

Sediment

(available)

Sediment

(bound)

kbind

Kd (kw→s / ks→w) 

fbind

Laboratory

Cosms

Field-scale

Baseline

Refined baseline

Advanced

DATA MODELING
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Concluding thoughts

Principles and tools of Risk21 are applicable for 

both human and ecological risk assessment.

Many of these principles and tools are adaptable 

regardless of the regulatory paradigm.    

Defining and communicating protection 

goals are critical for ecological risk 

assessment.

Protection goals should “anchor” risk 

characterization.  

Level of biological organization

Individual

Mass mayfly emergence

Population 

Ecosystem

National

State

Watershed

Spatial/temporal confines 

https://www.epa.gov/pesticide-

registration/bridging-or-waiving-data-

requirements

Hazard
Parent data 

Databases 

searches

Read-Across

QSAR

Exposure 
Magnitude

Duration

Fate characteristics

Overall perspectivePast progress and potential 

foundations for the future.
https://www.epa.gov/pesticide-science-and-

assessing-pesticide-risks/guidance-residues-

concern-ecological-risk-assessment

https://www.epa.gov/pesticide-registration/bridging-or-waiving-data-requirements
https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/guidance-residues-concern-ecological-risk-assessment
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THANK YOU

ted.valenti@syngenta.com


