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• Brief background
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• Next steps
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Brief Background
• Endangered Species Act (ESA) 

• Section 7 requires federal agencies to consult with the Services* on actions 
that may affect a federally listed species

• First national-level pesticide ESA consultations
• Following the recommendations of the 2013 National Academy of 

Sciences’ (NAS) (National Resource Council) report on assessing risks 
to endangered and threatened species from pesticides

*Services = National 
Marine Fisheries Service 
and the United States Fish 
and Wildlife Service 
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Brief Background

• First three pilot chemicals (all organophosphate insecticides):
• Chlorpyrifos
• Diazinon
• Malathion

• Conducted as part of EPA’s Registration Review Process
• Registration Review – the EPA periodically reviews all pesticides to ensure 

they meet current standards for human health and environmental safety
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Brief Background

• Collaborative effort among the:
• United States Environmental Protection Agency (EPA)
• National Marine Fisheries Service (NMFS)
• United States Fish and Wildlife Service (FWS)
• United States Department of Agriculture (USDA)

• November 2013 – release of interim scientific methods for 
implementing NAS recommendations

• https://www.epa.gov/endangered-species/implementing-nas-report-
recommendations-ecological-risk-assessment-endangered-and

• Current Interim scientific method developed in 2013 - 2015
• Four interagency meetings 
• Four stakeholder workshops 
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Brief Background

• Updates on the interim process were provided at scientific meetings 
in 2014 and 2015

• Society of Environmental Toxicology and Chemistry (SETAC)
• American Chemical Society (ACS)

• A subset of the draft BE documents for chlorpyrifos, malathion, and 
diazinon were posted to an EPA website in Dec. 2015

• https://www.epa.gov/endangered-species/implementing-nas-report-
recommendations-ecological-risk-assessment-endangered-and

• The entire draft BEs (including all associated documents) were posted 
to the EPA’s ESPP website in April 2016

• https://www.epa.gov/endangered-species/implementing-nas-report-
recommendations-ecological-risk-assessment-endangered-and

• Currently seeking public comments on the draft BEs
• The public comment period on the draft BEs close on June 10, 2016
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Brief Background

• The consultation process involves:
• EPA’s risk assessment (i.e., the Biological Evaluation) that serves as the basis 

for the Services’ Biological Opinion
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Brief Background
The draft process follows the 2013 NAS recommendations for a 3-step approach:
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Brief Background

• The Biological Evaluation (BE) determines whether registered 
pesticides adversely affect one or more individuals of a listed species 
and their designated critical habitats

• Step 1 [“No Effect/May Affect” Determination]
• Step 2 [“Not Likely to Adversely Affect (NLAA)/Likely to Adversely Affect (LAA) 

Determination]

• The Biological Opinion (BiOp) determines whether registered 
pesticides result in ‘jeopardy’ for a listed species or ‘adverse 
modification’ of designated critical habitat

• Step 3 [“Jeopardy/No Jeopardy” Determination and “Adverse Modification/No 
Adverse Modification” Determination]

9



Overview of the Draft BE Process – Problem 
Formulation

• Outlines the strategic framework and analysis plan for evaluating risk 
posed by the stressors of the action to one or more individuals of a 
listed species and their critical habitats

• Describes the Federal Action
• Provides information on the pesticide active ingredient 
• Discusses conceptual models 
• Describes the analysis plan
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Overview of the Draft BE Process – Problem 
Formulation

• Description of the federal action being assessed:
• The Federal Action under the ESA – encompasses the EPA’s 

registration of the uses, as described by product labels, of all 
pesticide products containing the pesticide being assessed 

• The Federal Action includes products registered under Section 3
(national labels), Section 24c (Special local need labels) and Section 
18 (emergency exemptions)
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Overview of the Draft BE Process – Problem 
Formulation
• Fate overview

• Chlorpyrifos, malathion, and diazinon:
• Vary in their persistence in the environment
• Are moderately mobile
• Show some evidence for volatilization
• Have variable aquatic solubility limits (chlorpyrifos is the least soluble of 

the three chemicals)
• Are not expected to bioaccumulate in the environment (see Chapter 3)

• Potential sources of offsite transport are spray drift, volatilization, 
and runoff
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Overview of the Draft BE Process – Problem 
Formulation
• Risk Hypotheses:

• Use of the pesticide, according to registered labels, results in 
exposure that reduces the fitness of an individual of a listed species 
based on:

• direct effects
• indirect effects

• Use of the pesticide, according to registered labels, results in effects 
to designated critical habitat by adversely impacting primary 
constituent elements (PCEs) or other essential physical and biological 
features (PBFs)

• Considers all of the known stressors of the action [e.g., parent active 
ingredient and its degradate of concern (oxon), formulations, and 
mixtures] and abiotic or biotic factors likely present in the environment 
that may alter the toxicity of the pesticide
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Overview of the Draft BE Process – Analysis 
Plan (Step 1)
• Step 1

• “May Affect” determination will be made for any listed species 
and/or designated critical habitat that overlaps with the action area

• Action area – “…all areas to be affected directly or indirectly by the 
Federal action and not merely the immediate area involved in the 
action” (50 CFR §402.2)
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Overview of the Draft BE Process – Analysis 
Plan (Step 1)
• Step 1

• The footprint layer represents the application site for agricultural and non-
agricultural label uses. 
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Overview of the Draft BE Process – Analysis 
Plan (Step 1)
• Step 1

• Agricultural Use Sites:
• The Cropland Data Layer (CDL), produced by the USDA, is used to 

spatially represent potential agricultural use sites. 
• The CDL is a land cover dataset that has over 100 cultivated classes that the 

Agency groups into 11 general classes. 
• 5 years of the most recent CDLs, from 2010-2014, are aggregated to account 

for crop rotations.
• The agricultural classes are further refined by comparing county level 

National Agricultural Statistics Service (NASS) Census of Agriculture (CoA) 
acreage reports to county level CDL acreages. 

• If a county’s CDL acreage for a given class is lower than the NASS acreage, 
the CDL class’s extent is expanded within cultivated areas until the CDL 
acreage matches the NASS Census acreage.
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Overview of the Draft BE Process – Analysis 
Plan (Step 1)
• Step 1

• Non-Agricultural Use Sites:
• Non-agricultural label uses include a wide range of land cover and land 

use categories.
• Each label use is considered and represented by the best available land 

cover data.
• Generally, the National Land Cover Dataset (NLCD) is used to represent 

non-agricultural label uses. When the NLCD is inadequate, other data 
sources are used as appropriate.
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Overview of the Draft BE Process – Analysis 
Plan (Step 1)

• The action area is based on the lowest toxicity value for the most 
sensitive species in the environment that results in the farthest 
distance from the use site(s):

• Animals:
• Mortality - concentration that results in a 1-in-a-million chance of 

mortality [based on HC05 of SSD or most sensitive LC50/LD50 (if an SSD 
cannot be derived)]

• Sublethal Effects – concentration equal to the lowest NOAEC/NOAEL/ECx 
value for an effect relatable to survival, growth, or reproduction and 
environmentally relevant exposure routes

• Plants:
• Concentration equal to the lowest NOAEC or EC05 value

18



Overview of the Draft BE Process – Analysis 
Plan (Step 1)

• Evaluation conducted primarily with GIS tools looking at Crop Data 
Layers as surrogate for pesticide use sites and species range and 
critical habitat data provided by the Services

• Answering the question “Is there potential for direct and/or indirect effects 
from the action?”

• No Effect /May Affect determination
• No Effect (i.e., no overlap) – no need to seek consultation with Services
• May Affect (i.e., overlap) – move to step 2
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Overview of the Draft BE Process – Analysis 
Plan (Step 2)

• Process is intended:
• To be conservative

• Use “high end” estimates of exposure
• Use toxicity thresholds based on sensitive endpoints

• Support weight of evidence approach
• Use range of exposure estimates
• Use other toxicity data considered

• To assess risks of a pesticide to approximately 1800 species
• Efficiently
• Transparently
• Consistently
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Overview of the Draft BE Process – Analysis 
Plan (Step 2)

• Step 2 - Describe how to answer the questions:
• Is there a potential for an individual’s fitness to be reduced?
• Is there a potential for important physical and biological features of a species 

habitat to be adversely affected?

• Describes the process for making Likely to Adversely Affect(LAA)/Not 
Likely to Adversely Affect (NLAA) Determinations

• LAA – species/critical habitat moves to Step 3 (jeopardy/adverse modification 
determination)

• NLAA – concurrence from the Services
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Overview of the Draft BE Process – Analysis 
Plan (Step 2)

• The Analysis Plan also includes a description of:
• Weight-of-evidence approach 
• Lines of evidence 
• Estimating exposures (in aquatic and terrestrial habitats)
• Effects thresholds (direct and indirect effects)
• Effects arrays
• Incident data
• Mixture analysis
• Consideration of biotic and/or abiotic effects on toxicity
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Overview of the Draft BE Process – Analysis 
Plan (Step 2)

• Weight-of-Evidence approach (WoE) - Uses various lines of evidence 
to evaluate the totality of the direct and indirect impacts of the 
action on the species and/or critical habitat.  Lines of evidence 
include:

• Mortality
• Growth
• Reproduction
• Behavior
• Sensory effects
• Mixtures
• Abiotic/Biotic factors

• Evaluate both the exposure and effects data to determine the weight 
of the ‘risk’ and ‘confidence’ associated with the data available for 
each line of evidence
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Overview of the Draft BE Process – Analysis 
Plan (Step 2)

• Exposure
• Relevance of environmental models for generating EECs for receiving habitats 

(terrestrial and aquatic)
• Robustness of EECs derived from environmental models

• Effects
• Biological relevance of effects data

• Is there a relationship between the effects data and line of evidence?
• Surrogate relevance of effects data

• Is the effects data measured with the listed species or an appropriate surrogate?
• Robustness of information

• Do we have multiple, independent studies that show the same effect?
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Overview of the Draft BE Process – Analysis 
Plan (Step 2)
• WoE template (animals) – filled out for each listed species included in 

Step 2:
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Overview of the Draft BE Process – Analysis 
Plan (Step 2)
• Effects determinations based on pairings of risk and confidence for 

the lines of evidence:
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Risk Estimate (for any line of 
evidence)

Confidence Effect Determination

High High LAA

High Med LAA

High Low LAA

Medium High LAA

Medium Medium LAA

Medium Low NLAA or LAA*

Low High NLAA

Low Medium NLAA or LAA*

Low Low NLAA or LAA*

* The selection of the appropriate effects determination associated with this ‘risk’ and 
‘confidence’ pairing may require additional discussion with FWS and NMFS.



Overview of the Draft BE Process – Analysis 
Plan (Step 2)

• Exposure Conceptual Approach:
• Scale of assessment is at field or water body

• Terrestrial species: 
• Assume that individual can be exposed on the field
• Assume that individual can be exposed in area adjacent to field (via 

spray drift and/or runoff)
• Aquatic species: 

• Assume that individual can be exposed in water body adjacent to field
• Off site transport via drift and downstream movement considered for 

species not adjacent to field
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Overview of the Draft BE Process – Analysis 
Plan (Step 2)

• Estimating aquatic exposures
• Use current aquatic models available in EFED
• Regional (HUC 2) scale modeling of pesticide applications to variety 

of waterbodies
• 3 flowing, 3 static, and 3 estuarine/marine

• Regional use scenarios developed by modifying existing use scenarios 
to reflect weather in region

28
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the continental 

US



Overview of the Draft BE Process – Analysis 
Plan (Step 2)

• Estimating aquatic exposures
• Step 1 (overlap of action area w/ species range)

• Use most protective scenario, smallest waterbodies, and lowest toxicity threshold
• Incorporate impacts of spray drift and downstream dilution

• Step 2 (LAA/NLAA evaluation)
• Conduct regional analyses using all relevant use scenarios and waterbodies (bins as 

assigned to specific species)
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Overview of the Draft BE Process – Analysis 
Plan (Step 2)
• Estimating aquatic exposures

• Aquatic Bins:

30

1 length of field – The habitat being evaluated is the reach or segment that abuts or is 
immediately adjacent to the treated field.  The habitat is assumed to run the entire 
length of the treated area. 



Overview of the Draft BE Process – Analysis 
Plan (Step 2)
• Estimating aquatic exposures

• Conceptual model 
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Overview of the Draft BE Process – Analysis 
Plan (Step 2)
• Estimating aquatic exposures

• Updates to tools
• Pesticide in Water Calculator (PWC)
• New use scenarios
• Ability to batch run hundreds to thousands of files

• PWC Postprocessor
• Spreadsheet tool designed to post process PWC runs and generate graphs and tables to 

assist in making an effects determination
• Generates:

• Probability distribution
• Spread of EECs by Julian date
• Number of exceedances per month
• Exceedance determination for each species in HUC 2 and aquatic bin
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TIM 
(portions)

Overview of the Draft BE Process – Analysis 
Plan (Step 2)
• Estimating terrestrial exposures

• Terrestrial Effects Determination (TED) Tool
• Assesses exposures to mammals, birds, reptiles, amphibians, invertebrates (terrestrial) 

and plants
• Relies upon species-specific information (diet, body weight)
• Integrates existing Tier I models

• T-REX, T-Herps, Earthworm fugacity model, BeeREX, Terrplant, AgDRIFT, portions of TIM
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Overview of the Draft BE Process – Analysis 
Plan (Step 2)
• Estimating terrestrial exposures

• TED Tool:
• Assesses dietary and dose based exposures

• Dose based exposures include diet, dermal, inhalation and drinking water routes
• Adapted from Terrestrial Investigation Model (TIM)

• Food items included for dietary exposures
• Plants (grass, broadleaves, flowers, nectar, seeds, fruit)
• Invertebrates (terrestrial above and below ground, aquatic)
• Vertebrates (mammals, birds, reptiles, amphibians, carrion, fish)

• Dermal = direct spray, contact with contaminated foliage
• Drinking water = dew, puddles
• Inhalation = direct spray, vapor phase

• The TED tool considers different exposure routes, but does NOT combine the 
exposures across these routes
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Overview of the Draft BE Process – Analysis 
Plan (Step 2)
• Estimating terrestrial exposures

• Refined assessment for a subset of listed bird species (13)
• TIM – Terrestrial Investigation Model
• MCnest – Markov Chain Nest Productivity Model

• Determine probability and magnitude of mortality to exposed individuals 
(TIM)

• Determine declines in fecundity (MCnest)
• For diazinon (for one species): 

• Explore refined methods for estimating proportion of population exposed
• Identify preferred habitats of species within county-level ranges provided by the 

Services
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Overview of the Draft BE Process – Analysis 
Plan (Step 2)
• Effects thresholds (animals)
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Taxon (Direct 
Effects)  (Indirect 

Effects) or Taxa  on 
which a listed 

species depends

Mortality Sublethal Effects

Birds1

Direct Effects: Concentration (or dose) 
that would result in a chance of 1 in a 
million of causing mortality to an 
individual. This is calculated by using 
HC05 of SSD2 of LC50, LD50, or EC50 
values for taxa and representative slope. 
If SSD cannot be derived, most sensitive 
LC50, LD50, or EC50 for taxa will be used 
and most representative slope
Indirect Effects: Concentration (or dose) 
that would result in a decrease of 10% 
of individuals (i.e. the EC10). This is 
calculated by using HC05 of SSD of 
LC50/LD50 or EC50 values and 
representative slope. If SSD cannot be 
derived, most sensitive LC50/LD50 or EC50

will be used.

Direct effects: Lowest available 
NOAEC/NOAEL or other scientifically 
defensible effect threshold (ECx) that 
can be linked to survival or reproduction 
of a listed individual will be used. 
Indirect Effects: LOAEC/LOAEL for 
growth or reproduction will be used (see 
text for details).

Mammals1

Reptiles
Terrestrial-phase 
amphibians
Aquatic-phase 
amphibians
Fish
Aquatic 
invertebrates

Terrestrial 
invertebrates

Mortality:
- Direct effects – 1 in a 

million chance
- Indirect effects – 10% 

chance of mortality
Sublethal:
- Direct effects – Most 

sensitive NOAEC
- Indirect effects – most 

sensitive LOAEC

1Lowest LD50 or NOAEL/LOAEL for birds and mammals determined by normalizing results to 100 g 
body weight for birds and 15 g body weight for mammals prior to establishing threshold values.
2 SSD = Species Sensitivity Distribution



Overview of the Draft BE Process – Analysis 
Plan (Step 2)
• Effects thresholds (plants)
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Mortality:
- None
Sublethal:
- Direct effects – most 

sensitive NOAEC
- Indirect effects – most 

sensitive LOAEC/EC50 
(aquatic plants)/EC25
(terrestrial plants) 

Taxon (Direct Effects)  
(Indirect Effects) or 

Taxa  on which a 
listed species 

depends

Sublethal Effects (Direct) Sublethal Effects (Indirect)

Aquatic plants
Aquatic plants:  Non-vascular -
Concentration equal to the lowest value 
among the available NOAEC and EC05 
values for non-vascular aquatic plants
Vascular - Concentration equal to the 
lowest value among the available NOAEC 
and EC05 values for vascular aquatic plants

Terrestrial and wetland plants:  Monocots -
Concentration equal to the lowest value 
among the monocot  NOAEC and EC05 
values from the available seedling 
emergence and vegetative vigor studies
Dicots - Concentration equal to the lowest 
of the dicot  NOAEC and EC05 values from 
the available seedling emergence and 
vegetative vigor studies
Non-angiosperm - Concentration equal to 
the lowest of the NOAEC and EC05 values 
from the available seedling emergence and 
vegetative vigor studies

Aquatic plants: Concentration equal to the 
lowest available LOAEC and EC50 value for 
aquatic plants

Terrestrial and wetland plants:  
Concentration equal to the lowest LOAEC 
and EC25 value from the available seedling 
emergence and vegetative vigor studies

Terrestrial plants

Wetland plants



Overview of the Draft BE Process – Analysis 
Plan (Step 2)
• Effects thresholds: New tools developed to facilitate analysis of large 

amounts of toxicity data
• Array Builder

• Spreadsheet designed to process effects data from ECOTOX as well as 
registrant submitted studies 

• Allows graphical presentation of data together and to evaluate all data 
holistically

• Integrates Adverse Outcome Pathway
• Filters data by species (family, genus), endpoint type (dietary, dose), and effect
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Overview of the Draft BE Process – Analysis 
Plan (Step 2)
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Overview of the Draft BE Process – Analysis 
Plan (Step 2)
• Effects thresholds: New tools developed to facilitate analysis of large 

amounts of toxicity data
• SSD toolbox

• Allows assessor to select best distribution from 5 different distributions
• Improves consistency
• Methods presented to SAP in 2012

40



Overview of the Draft BE Process – Analysis 
Plan (Step 2)
• Mixtures

• Mixtures considered qualitatively
• Additive toxicity of the pesticide being assessed with other chemicals 

is the default assumption based on inter-agency discussions and the 
NAS NRC report recommendations.  

• The NRC report states that “mixture components will contribute to 
the response only when present in the environment at concentrations 
that elicit relevant response... [and] such components do not need to 
be considered when present at concentrations below their toxic 
thresholds.” (NRC, 2013)
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Overview of the Draft BE Process – Effects 
Characterization
• Summarizes effects of active ingredient on animals and plants

• Also incorporates available formulation data
• Uses data from both submitted studies and open literature (ECOTOX)

• Organized by taxon
• Aquatic: fish, invertebrates, plants
• Terrestrial: birds, amphibians and reptiles, mammals, invertebrates, plants

• Each taxon section: 
• Provides a table with the effects thresholds
• Summary effects arrays 
• Specific effects information organized by lines of evidence

• Mortality, growth, reproduction, behavior, and sensory
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Overview of the Draft BE Process – Effects 
Characterization
• Chlorpyrifos, malathion, and diazinon are insecticides that act by 

inhibiting cholinesterase activity, thereby preventing the natural 
breakdown of various cholines and ultimately causing the 
neuromuscular system to seize. 

• The effects of these chemicals have been studied extensively in many 
taxa, particularly in fish and aquatic and terrestrial invertebrates.   

• Studies include acute and chronic laboratory studies with either 
technical or formulated products.  
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Overview of the Draft BE Process – Effects 
Characterization
• Chlorpyrifos:  

• The BE considered more than 1,400 ecotoxicity studies (including ~180 fish 
studies, 26 amphibian studies, ~ 330  aquatic invertebrate studies, 32 aquatic 
plant studies, 58 bird studies, 1 reptile study, ~160 mammalian studies, ~500 
terrestrial invertebrate studies, and ~125 terrestrial plant studies). 

• Malathion: 
• The BE considered more than 900 ecotoxicity studies for malathion (including  

(approximates) 225 fish and aquatic-phase amphibian studies, 260 aquatic 
invertebrate studies, 25 aquatic plant studies, 47 bird studies, 7 reptile and 
terrestrial-phase amphibian studies, 150 mammalian studies, 140 terrestrial 
invertebrate studies, and 49 terrestrial plant studies).

• Diazinon: 
• The BE considered more than 500 ecotoxicity studies for diazinon (including 

approximately 130 fish studies, 10 amphibian studies, 130  aquatic 
invertebrate studies, 10 aquatic plant studies, 80 bird studies,  1 reptile study, 
70 mammalian studies, 170 terrestrial invertebrate studies, and 60 terrestrial 
plant studies).
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Overview of the Draft BE Process – Exposure 
Characterization
• Provides information on:

• The fate and transport properties for each chemical
• Detailed information on specifically how the aquatic and terrestrial exposure 

estimates were determined for each chemical
• Aquatic EECs (based on thousands of modeling runs):

• Chlorpyrifos: >12,000 PWC runs
• Malathion: ~6,000 PWC runs
• Diazinon: >45,000 PWC runs
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Sample PWC 
output



Overview of the Draft BE Process – Effects 
Determinations
• Step 1

• “No Effect” determination –
• When no co-occurrence is identified between the listed species range (including 

designated critical habitat) and the action area (area of effect including the site of 
application and off-site transport).

• “No Effect” determinations were also made for species with no designated critical 
habitat that met at least one of the following criteria: a) the species is presumed by the 
U.S. Fish and Wildlife Service (USFWS) to be extinct; b) the species no longer occurs in 
the US; or c) the species exists only in captivity. 

• “May Affect” determination = When co-occurrence is identified between the 
listed species range (and/or designated critical habitat) and the action area 
(area of effect including the site of application and off-site transport).

• Species and/or its designated critical habitat with ‘May Affect’ determinations move to 
Step 2 for further analysis. 
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Overview of the Draft BE Process – Effects 
Determinations
• Step 1 (Action Area)

• Chlorpyrifos and Malathion = the entire US and its territories
• Due to uses that could not be geographically limited based on label information (e.g., 

mosquito adulticides)
• Diazinon = 

• Includes all label uses (vegetable and ground fruit, orchard and vineyards, nurseries, and 
cattle eartag) and offsite transport

47

The action area for 
diazinon (this figure does 
not include the parts of the 
action area associated with 
Alaska, Hawaii, or the US 
Territories)



Overview of the Draft BE Process – Effects 
Determinations
• Step 1 – Chlorpyrifos and Malathion

48Additional 20 species not considered further in Step 2 (14 extinct; 6 found on uninhabited Islands of Nihoa and Laysan). 

Species Designated 
Critical Habitats



Overview of the Draft BE Process – Effects 
Determinations
• Step 1 – Diazinon

49Additional 20 species not considered further in Step 2 (14 extinct; 6 found on uninhabited Islands of Nihoa and Laysan). 

Species Designated 
Critical Habitats



Overview of the Draft BE Process – Effects 
Determinations
• Step 2

• Most of the effects determinations in Step 2 were made using a Weight of 
Evidence Matrix Generator

• Automates completion of matrix to include species characteristics, exposure values and 
toxicity endpoints 

• Relies upon listed species life history database
• Incorporates direct effects, indirect effects (based on diet and habitat) and obligate 

relationships
• Includes overlap data for range and potential use sites (based on the labels)
• Tool for overlap analysis
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Overview of the Draft BE Process – Effects 
Determinations
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Overview of the Draft BE Process – Effects 
Determinations
• Step 2

• Potential risks to some listed species/critical habitats were assessed 
qualitatively because EPA does not currently have methods available to 
adequately quantify potential exposures for these species. 

• In many cases, these species live exclusively (i.e., whales, deep fish) or primarily (i.e., sea 
turtles, marine mammals) in marine environments, or are cave dwellers (invertebrate 
species). 

• Other qualitative analyses focus on certain uses for which reliable exposure 
methods are not available as current terrestrial methods are focused on non-
ULV flowable applications.

• Cattle ear tag use (for chlorpyrifos and diazinon)
• Granular and seed treatment uses (for chlorpyrifos)
• Mosquito adulticides (chlorpyrifos and malathion)
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Overview of the Draft BE Process – Effects 
Determinations
• Step 2 (Chlorpyrifos and Malathion)
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TAXON

STEP 1 EFFECTS 
DETERMINATION

STEP 2 EFFECTS 
DETERMINATIONS

TotalsNO 
EFFECT

MAY 
AFFECT

NOT 
LIKELY TO 
ADVERSLY 

AFFECT

LIKELY TO 
ADVERSELY 

AFFECT

Birds 5 105 12 93 110
Mammals 3 107 20 87 110
Amphibians 0 43 1 39 40
Reptiles 0 40 0 43 43
Terrestrial 
Invertebrates 9 115 0 115 124
Fish 0 185 4 182 186
Aquatic 
Invertebrates 0 221 1 220 221
Plants 0 946 2 946 948
Total 17 1765 40 1725

1782
Percent of 
Total 
Number of 
Species

1% 99% 2% 97%

DESIGNATED 
CRITICAL 
HABITAT 
TAXON

STEP 1 EFFECTS 
DETERMINATION

STEP 2 EFFECTS 
DETERMINATIONS

Totals
NO 

EFFECT
MAY 

AFFECT

NOT 
LIKELY TO 
ADVERSLY 

AFFECT

LIKELY TO 
ADVERSELY 

AFFECT

Birds 0 30 0 30 30
Mammals 0 34 5 29 34
Amphibians 0 18 0 24 24
Reptiles 0 24 0 18 18
Terrestrial 
Invertebrates

0
43 0 43 43

Fish 0 107 0 107 107
Aquatic 
Invertebrates

0
77 0 77 77

Plants 0 462 3 459 462
Total 0 795 8 787

795Percent of 
Total Number 
of Species

0% 100% 1% 99%

Results for 
listed species

Results for 
critical habitats



Overview of the Draft BE Process – Effects 
Determinations
• Step 2 (Diazinon)
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Results for 
listed species

Results for 
critical habitats

TAXON

STEP 1 EFFECTS 
DETERMINATION

STEP 2 EFFECTS 
DETERMINATIONS

Totals
NO 

EFFECT
MAY 

AFFECT

NOT LIKELY 
TO 

ADVERSLY 
AFFECT

LIKELY TO 
ADVERSELY 

AFFECT

Birds 7 103 19 84 110

Mammals 3 107 24 83 110

Amphibians 0 40 2 38 40

Reptiles 1 42 0 42 43
Terrestrial 
Invertebrates 23 101 10 91 124

Fish 1 185 25 160 186
Aquatic 
Invertebrates 5 216 8 208 221

Plants 92 856 146 710 948

Total 132 1650 234 1416
1782

Percentage 
of total #

7% 93% 13% 79%

DESIGNATED 
CRITICAL 
HABITAT 
TAXON

STEP 1 EFFECTS 
DETERMINATION

STEP 2 EFFECTS 
DETERMINATIONS

Totals
NO 

EFFECT
MAY 

AFFECT

NOT LIKELY 
TO 

ADVERSLY 
AFFECT

LIKELY TO 
ADVERSELY 

AFFECT

Birds 4 26 5 21 30
Mammals 2 32 8 24 34
Amphibians 2 22 1 21 24
Reptiles 2 16 1 15 18
Terrestrial 
Invertebrates 11 32 8 24 43
Fish 0 107 13 94 107
Aquatic 
Invertebrates 3 74 2 72 77
Plants 59 403 203 200 462
Total 83 712 241 471

795Percentages 
of Total 
number

10% 90% 30% 59%



Overview of the Draft BE Process – Effects 
Determinations
• LAA for most listed species/designated critical habitats:

• Due to overlap of range/critical habitat and potential uses sites 
• High toxicity (low thresholds), maximum use rates, other assumptions of 

exposure
• LAA determination is based on the potential to impact a single individual of a 

listed species
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Overview of the Draft BE Process – Navigating 
the Documents
The draft BEs (and supporting documents) can be found at: 
https://www.epa.gov/endangered-species/implementing-nas-report-recommendations-
ecological-risk-assessment-endangered-and
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Overview of the Draft BE Process – Navigating 
the Documents
Scroll down to find the following links:
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2013 NAS Report

Interim Approaches

Chemical-specific BEs

Provisional Models 
and Tools
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Overview of the Draft BE Process – Navigating 
the Documents
Scroll down to find the following links:

58

Additional Information

Once a document has 
been opened on your 
computer, the text turns 
from blue to green



= a ‘new’ or ‘revised’ 
document (since the Dec. 2015 
posting)

Overview of the Draft BE Process – Navigating 
the Documents
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Hyperlinks to location 
on page where you can 
find BE chapters and 
associated  documents

List of document revisions 
(since the Dec. 2015 posting)

Instructions for 
commenting on the draft 
BEs



Overview of the Draft BE Process – Navigating 
the Documents
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Executive Summary

Under each chapter are the 
links for the supporting 
documents:
• Attachments = documents 

shared across chemicals 
(they are not chemical 
specific)

• Appendices = documents 
with chemical-specific 
information

= a ‘new’ or ‘revised’ 
document (since the Dec. 
2015 posting)

Chapter 1: Problem 
Formulation



Overview of the Draft BE Process – Navigating 
the Documents
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Attachments may have 
additional information 
contained in separate 
documents called 
“Supplemental Information”



Overview of the Draft BE Process – Navigating 
the Documents
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Chapter 1 (Problem 
Formulation) Appendices



Overview of the Draft BE Process – Navigating 
the Documents
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Chapter 2 (Effects 
Characterization) Appendices



Overview of the Draft BE Process – Navigating 
the Documents
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Chapter 3 (Exposure 
Characterization) Appendices

NOTE: Due to the size of this file for 
Chlorpyrifos, it needs to be saved to 
your computer before opening, as 
indicated on the web page



Overview of the Draft BE Process – Navigating 
the Documents
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Chapter 4 (Effects 
Determination) Appendices

Summary Effects Determination 
Tables

Sc
ro

ll 
Do

w
n

Weight of Evidence Matrices



Overview of the Draft BE Process – Navigating 
the Documents
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Chapter 4 (Effects 
Determination) Appendices

Effects Determination Tables



Overview of the Draft BE Process – Navigating 
the Documents
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Effects Determination Tables

Call Counts WoE Summaries Additional 
information

WoE file locator



Overview of the Draft BE Process – Navigating 
the Documents
• Scroll down to find the following links:
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Sc
ro

ll 
do

w
n

Provisional 
Models and Tools



Overview of the Draft BE Process – Navigating 
the Documents
Provisional models and tools can be found at: 
https://www.epa.gov/endangered-species/provisional-models-
endangered-species-pesticide-assessments 
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Overview of the Draft BE Process – Navigating 
the Documents
Aquatic tools and models: 
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Overview of the Draft BE Process – Navigating 
the Documents

Aquatic tools and models: 

71

Instructions
HUC Bin Summary 

Individual ResultsThresholds

Species Summary



Overview of the Draft BE Process – Navigating 
the Documents
Terrestrial tools and models: 
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Overview of the Draft BE Process – Navigating 
the Documents
Terrestrial tools and models: 

73



Overview of the Draft BE Process – Navigating 
the Documents
Effects tools: 
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Overview of the Draft BE Process – Navigating 
the Documents
Weight of Evidence (WoE) tools: 
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Species life history 
information

Spatial overlap Toxicity data Exposure 
estimates

Risk and confidence calls for 
different lines of evidence

Effects determinations



Overview of the Draft BE Process – Navigating 
the Documents
WoE tools: 

76

The individual WoE
matrix results 
(APPENDIX 4-3) are 
summarized in the 
Effects Determination 
tables (APPENDIX 4-1) 



Overview of the Draft BE Process –
Instructions for Public Comments
• Posting comments
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Overview of the Draft BE Process –
Instructions for Public Comments
• Looking for comments on improving the BE approach/methodology, 

particularly as it relates to:

• Identification of "best available" spatial data to represent potential pesticide use sites 
and species locations (Attachments 1-2 and  1-3)

• Methods used to identify potential overlaps (and extent) of species locations and 
potential use sites and their applications in effects determinations made in Steps 1 and 
2 (Attachment 1-6)

• Estimation of exposure in various aquatic environments (bins) that have been 
regionally delineated and the parameterization of the bins and their relevance across 
the landscape (Attachment  3-1)

• Evaluation of exposures in flowing water bodies and in non-freshwater habitats (e.g. , 
tidal pools. estuaries) (Attachment 3-1)

• Evaluation of exposure to terrestrial organisms, including dietary and non-dietary 
routes of exposure (Attachment  1-7)

• Evaluation of mosquito adulticide applications including potential exposure and impact 
on the aquatic and terrestrial environments (Appendix 3-3 for chlorpyrifos and 
malathion)
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Overview of the Draft BE Process –
Instructions for Public Comments
• Cont. - Looking for comments on improving the BE approach/ 

methodology, particularly as it relates to:

• Use of species sensitivity distributions to evaluate effects (Attachment 1-5)

• Characterization of toxicity data from registrant submitted toxicity data and scientific 
literature and utility of sublethal effects data (Attachments 1-4, and 1-22)

• Use of mortality effects thresholds based on a chance of effects (i.e., I -in-a-million 
chance for direct effects and  10% chance of effect for indirect effects) (Attachment  1-
4)

• Methodology for assessing risks to plants (Attachment 1-2 1)

• Weight-of-evidence approach used, including the high, medium and low weighting 
assignments to the various lines of evidence to evaluate risk and make effects 
detem1inations (Attachment  1-9)

• “Qualitative'' assessments for marine species and cave-dwelling terrestrial species 
(Chapter 4).
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Overview of the Draft BE Process –
Instructions for Public Comments

80

• Please direct questions related to this effort or concerning the 
registration reviews for chlorpyrifos, diazinon, and malathion, to the 
chemical review manager identified in the table below:



Overview of the Draft BE Process – Next Steps

• ESA Stakeholder Workshop
• 2-day meeting in summer of 2016
• Format will include plenary and break-out sessions
• Prioritizing topics for break-outs

• Refinements of the interim methods; earlier screening
• Aquatic bin parameterization and estimation of flowing water EECs
• Weight-of-Evidence Approach
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Overview of the Draft BE Process – Next Steps

• Proposed schedule for chlorpyrifos, diazinon and malathion:
• December 2016:  Final BE
• April 2017: Draft BiOp
• December 2017: Final BiOp

• Proposed schedule for carbaryl and methomyl
• December 2016: draft BEs
• December 2018: Final BiOp
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