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INTRODUCTION

« The 1972 Endangered Species Act (ESA) requires the US Environmental Protection Agency (USEPA) to assess the (re)registration of pesticides for potential jeopardy
to listed endangered and threatened species and/or adverse modification of species habitat (J/AM). Aquatic exposure modeling is a key component of this process.

« As part of its ESA assessment of pesticides, the USEPA prepares a Biological Evaluation (BE) (e.g., USEPA 2022) that uses the Pesticide in Water Calculator (PWC)
to generate worst-case aquatic exposure estimates. If any listed species are determined to be potentially impacted by use of the pesticide, the USEPA submits the \
BE to the US Fish and Wildlife Service (USFWS) and the National Marine Fisheries Service (NMFS) for their assessment of potential J/AM at a species level. This ~

further assessment is called a Biological Opinion (BO) (e.g., NMFS 2024).

« Based on the BO, avoidance measures may be developed to mitigate the estimated effects of a pesticide to listed species. These mitigations are conveyed to

growers through ESA-specific instructions on the product labels and/or by consulting a website maintained by

« Because the aquatic modeling generated for the BE does not account for landscape or pesticide usage factors that can significantly influence the potential for
exposure, further refinement of the baseline modeling is essential to accurately inform the weight of evidence process used by the BO to determine J/AM.

« We present a highly efficient, quantitative approach (PWC+) that builds on the USEPA’'s baseline PWC aquatic modeling by improving the spatial / temporal context

the USEPA.
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and resolution of exposure estimates and generates well-defined and reproducible species-specific estimated aquatic concentrations for use in BO J/AM | 2!“hm“8”"f
assessments. The results identify sources and locations of potentially significant exposures, allowing for appropriately targeted mitigations where needed. — Critcal Habitat |
Wenatches Major Population Group (WPG)
/ BASELINE & DATASETS /"~ PWC+ approach uses the National Hydrography Dataset ~ \ « The BE conservative baseline EECs assume: \

»  The BE uses standard USEPA pesticide fate and transport (NHD+) for the basic unit of analysis »  100% of the crop is directly adjacent to the water body
models to develop conservative Estimated Exposure . N.HD+ spatially defines and attributes over 2.6 million stream, + 100% of the catchment area is cropped
Concentrations (EECs) ditch, canal, and river segments « 100% of the crop is treated

» Modeling represents a standardized set of crop / soil / » JSpatial definition and attributes for ponds, lakes and reservoirs | Example catchment - assumes catchment is 100% cropped
weather scenarios . Alsg Qelineates the immediate Ignd area (/.e., catchments) with highest EEC value crop in crop class (Tree Nuts)

« Exposure estimates are based on 30 years of model draining to each flowline or static water body . PWC+ approach produces refinements to crop density,

simulation representing labeled uses of the pesticide « Post-analysis aggregation / filtering for
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» Surface water scenarios are represented by: e i BceRuy - o
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/ CATCHMENT-LEVEL GEOSPATIAL ASSESSMENT

« Step 1 Baseline EECs from the BO that reflect conservative landscape and cropping factors

« Step 2 Generate a single EEC that is representative of the pesticide
use sites present in the catchment (accounting for crop “overlap”)

« Step 3 Include proximity of crop to aquatic
habitats using Proximity Zones (PZs)

0-30m 20 4% 0 0%
31-60m 20 4% <1 <1%
61-90m 19 4% 1 1%
91-120m 18 4% 4 2%
121-150m 18 4% 6 3%
151-300m 80 17% 28 16%
301-900m 247 51% 94 53%
>900m 61 13% 43 24% - Catchment Out“ne “ M'?‘J' ! g ’/ ‘ AY \., . %
484 100% 176 100% o wyaroogy [\ B ORSEEE A RN T
NHD+ Area ¥ N g ,/( g /5 2/
— NHD+ Stream/River | T, Sy K A A
. . . mm NHD+ Waterbody
« Step 4 Address cropping density with Percent proximity Distance
. Em0-30m
Crop Area (PCA) in each PZ = 31-60m
El61-90m
191-120m
1121-150 m
1151 -300 m
Other 1301 -900 m
Orchards 38% 0.13 uDL
0-30m 64.6 0% 0 [ 10ther Crops
1 Vineyard
31-60m 43.5 <1% 0.00725 — Other Orchards
61-90m 42.3 <1% 0.11 =
91-120m 0.334 <1% 0.003 ‘
121-150m 0.201 1% 0.00246
151-300m 0.128 6% 0.00733
301-900m 0 21% 0
>900m 0 10% 0

« Steps 5 & 6 Incorporate state-level pesticide usage (i.e., Percent Crop Treated or PCT) as a
factor. Two steps (permutations) of PCT are generated that represent varying levels of

or

PWC by UDL
Standard EPA Scenario for HUC

One EEC per UDL (highest EEC of all labeled uses)
12 EECs per Range / CH

100% Crop adjacency
100% PCA
100% PCT
PWC for Catchment
PWC EECs scaled by UDL % within catchment
1 EEC per catchment
100% Crop adjacency
100% PCA
100% PCT l
Proximity adjusted PWC
PWC EECs by 8 Proximity Zones
0-30, 31-60, 61-90,91-120,121-150, 151-300, 301-900, >900
Runoff/Erosion: 0-90m
Drift: 0-300m (ground, airblast)

100% PCA
100% PCT

PCA + Proximity adjusted PWC
PWC EECs by 8 Proximity Zones
Actual PCA by Proximity Zone

100% PCT
Usage + PCA + Proximity adjusted PWC

PWC EECs by 8 Proximity Zones
Actual PCA by Proximity Zone
UDLs with any reported usage = 100% PCT
UDLs with no reported usage = 2.5% PCT
* Uniform Distribution Method
* Multiplier Method

PCT + PCA + Proximity adjusted PWC
PWC EECs by 8 Proximity Zones
Actual PCA by Proximity Zone
State-specific PCT applied
* 5-year maximum
* Uniform Distribution Method
* Multiplier Method

\ uncertainty and the level deemed most appropriate for the J/AM assessment used in a BO. UDL = Use Data Layer, a spatial representation °fac“y

/~ SPECIES-LEVEL RESULTS D

Exceedance 1 cem ® Step 2 Spatial distribution
probability of | . * . s of catchments with
1,353 catchments | Step 5 effects threshold
for the Steelhead 5 | =_™ : P ——— o _ exceedances
Trout, Wenatchee £ LN ~.. (invertebrate prey
o i T HC,, for carbaryl)
Major Population ¢ ~, 20

J(:‘urou ppaut ealch S n, S~ for PWC+ Steps 2 -5

PWC+ Step ™ .\-."'\, Catchment EEC :
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Concentrations shown are for I
. >0.01 0.1 1 10 100 1000
{UC 17b’ bln 2/4’ 1-day an, Estimated Environmental Concentration (pg/L)

water, 1-in-15 year EEC

class of crops (e.g.: Corn, Orchards, Row Crops, etc.)
Spatial definition of Pesticide \
Limitation Use Area (PULA) by
NMFS. 300m buffer around habitat

~ Portion of PULA
on Bulletins Live!
Two related to
Wenatchee Major
Population Group
(green outline
added for clarity)

Based on PWC+ refined analysis,
spatially-targeted mitigations can

be proposed /

Clover 18.3 water, 1-in-15 year
Grapes 24.9

/lMPLEMENTATION
 PWC+ implemented as Python scripts

* Uses ArcGIS Pro (ArcPy) for spatial
operations

» Uses standard inputs:
« PWC EEC output (post-processor)
» Use-site spatial footprints (UDLs)
* NHDPIlus hydrology

* Flexible table-based inputs

 Efficient 2-stage execution: spatial (run
once) & tabular (fast case-based runs)
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/CONCLUSIONS \

« PWC+ approach maintains conservative
assumptions from BE modeling, uses as a

starting point

* Incorporates landscape variability where it
can be quantified

« Addresses uncertainty with user options to
orovide context and customization

« Results show that aquatic concentrations
pased on screening level assumptions of
nesticide use and hypothetical water body
scenarios:

* may occur at some locations at limited
times

* but are far less likely to occur within
species range/habitat than is assumed

\ In the baseline (BE) risk assessment /
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