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PNW Stakeholders

» Pesticide users * Federal Government
— Industry  State Government/PSP/WQPMT
— Agriculture « Tribes
- F?reStry  Land Grant universities
: Elg:it:is;way » Watershed Councils
_ Residential » Non-Governmental Organizations

e Soil and Water Conservation Districts
* Irrigation districts
 Public



Pacific Salmonid Pesticide Opportunities for
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* USGS Monitoring

* National Water Quality
Assessment Program
(NAWQA)

e Clackamas studies

 DEQ/ODA Monitoring

 Pesticide Stewardship
Partnership (PSP)
* 9 Watersheds
* 4in Willamette Valley
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NAWQA Study Units—
Assassmanl schedule

I 1991-95

[ 100408

I 19072001

[ INolyetscheduled
[ ] High Plains Regional

GroundWaler Study,
1909-2004

P lin ion with the Clack Wi hed Management Group

;Gla'clcamu River Water Providers and Clackamas County Water Environment Sery
and the National Water-Quality Assessment Program

Pesticide Occurrence and Distribution in the Lower
Clackamas River Basin, Oregon, 2000-2005

Pesticides in the Nation's Streams and
Ground Water, 1992-2001

US Departmeitel the mterior
U5 Gaslagical Survey




ESA/FIFRA - National Research Council Review (2013)

« Evaluate current pesticide risk assessment
approaches relating to ESA listed species
(biological opinions)

« Reach consensus on common risk assessment Endangered and
methods Ihreatened Species

— Modelling/model assumptions
— Geospatial information

— Characterize effects direct, indirect, sublethal
and cumulative; mixtures and inert ingredients

— Characterize uncertainty

wabstorll G LDGE-S
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Willamette Basin (HUC 4)
12 HUC 8 subbasins
388 HUC12 watersheds

Diverse agriculture (170 crop varieties),
forestry, urban pesticide use practices

More than 500 pesticide active ingredients
registered in Oregon

Pesticide co-occurrence with salmon/food
web life histories? —— —

Upper Willamette Critical Habitat - Willamette Basin \: Oregon Counties

10/17/2019 8
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FIFRA/FQPA Federal — State Partnerships designed
to Achieve Safe and Beneficial Pesticide Use

Risk Reduction Thru Integrated Protection Programs

science

restrictions and
use mandates

Risk Risk Risk Individual
Assessment || Management Mitigation Action
jall 7 \» % N, Safe &
ol /M \ P e N\ p Beneficial
AV Y A ¥

Risk Cost effective Clear Informed

characterization || requirements to understanding decision-making

through sound insure safe use of label at the frontline

of pesticide use




10/17/2019

Kingfisher m ‘~
'

)

Terrestnal v

ins Cts
i i‘ﬁ; -

Allochthonous oy >
organic matter s Pacific giant
salamander

Mitoe e 3" g m - Stream Food Web

——>> Primary consumer
—=P Higher order consumer

Scott Hecht, NMFS

10



Fig. 1. Consistent exposure and effect assessment is possible if processes in the environmental system
and in the organisms (biological system) are treated with the same modeling structure and tools.
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Fig. 1. Consistent exposure and effect assessment is possible if processes in the environmental
system and in the organisms (biological system) are treated with the same modeling structure
and tools.
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Risk: Conceptual Framework

Opportunities Human/wildlife

for Pesticide Susceptibility
Exposure and Behavior
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* The core concept of sustainability® is that lasting success requires
an integrated approach to:
* producing food, fiber, and other products
e farm and forest profitability
e quality of life for farmers, foresters, and communities
e stewardship of natural resources

 Sustainability requires recognizing and acting upon productivity,
economic, social, and environmental goals as a simultaneous set
of system attributes.

1Brundtland, G. H. (1987). Our Common Future. Annex to U.N. General Assembly document A/42/427.

10/17/2019 14



» Farm/forest operations management

* Agronomy/horticulture/animal science/forest science

* Pest management/IVM Farm/Forest
Production

* Nutrient management
System

* Water Management
* Natural resource stewardship
e Supply chain management

* Information management _

L. Digital Agriculture and Forestry

10/17/2019 15



Water quality stewardship - conceptual model

WEATHER LAND MANAGEMENT PESTICIDE
PROCESSES
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Trade
name
Sencor
Banvel
Milestone
Garlon
Dual
Roundup
2,4-D
2,4-D ester
Chopper
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OSU Extension Pesticide Properties Database EM 8709
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Pesticide Loss at the Watershed Scale

rainfall

P
soil and aquifier
pressure potentials

evapotranspiration

P infiltration

catchment outflow




Conceptual model

\

Process model (computer)
\
ArcSWAT (GIS),
use of spatial data (maps)
\
Describe daily changes
in watershed

\

Pesticides in surface water

Conceptual model

Process model - computer

i

B
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Sk
\Lj | ]
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L Figure 1.5: Bohamatic of pathways aveilst ks for water moramant in SWAT
Daily Pesticide Load
> Following Early Season Application

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 19
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Watershed scale model?

* Developed by USDA Agricultural Research
Service

* Based on over 40 years of expertise

Developed to evaluate the impact of land
management practices on:

* Hydrology

Nutrient fate
Pesticide fate

Physically based process model that
operates on a dally time step

GIS interface, ArcSWAT, used for spatially
explicit parameterization using readily

available data
10/17/2019

Erosion/Sediment transport
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ELS

EVIER

Modeling spray drift and runoff-related inputs of pesticides to

receiving water™

Contents lists available at ScienceDirect

Environmental Pollution

journal homepage: www.elsevier.com/locate/envpol

Xuyang Zhang', Yuzhou Luo, Kean S. Goh

Califormia Deparonent of Pesticde Regulation, Sacramento, CA, 95814, United Stares

_]ournﬂl of Environmental lelity

Evaluation of Watershed-Scale Simulations of In-Stream Pesticide

Concentrations from Off-Target Spray Drift

Michael F. Winchell,* Naresh Pai, Benjamin H. Brayden, Chris Stone, Paul Whatling, John P. Hanzas,

and Jody J. Stryker

We selected two watersheds near The Dalles (Supplemental
Fig. 1) to evaluate a watershed-scale drift simulation approach
using SWAT. We chose these watersheds based on the high
cherry orchard area and the high malathion use intensity
occurring during the dry season (May—August) (Supplemental

TECHNICAL REPORTS
ENVIRONMENTAL MODELS, MODULES, AND DATASETS

Integrated Environmental Assessment and Management — Volume 14, Number 3—pp. 358-368
358 Received: 4 October 2017 | Retumed for Revision: 10 November 2017 ‘ Accepted: 10 November 2017

Health & Ecological Risk Assessment

Soil and Water Assessment Tool Model Predictions of Annual
Maximum Pesticide Concentrations in High Vulnerability
Watersheds

Michael F Winchell, * Natalia Peranginangin,i Raghavan Srinivasan, § and Wenlin Chent
{Stone Environmental, Montpelier, Vermont, USA
iSyngenta Crop Protection, Greensboro, North Carolina, USA

§Spatial Sciences Laboratory, Department of Ecosystem Science and Management, Texas A&M University, College Station,
Texas, USA

]ou_tnal of Environmental Quality TECHNICAL REPORTS
ENVIRONMENTAL MODELS, MODULES, AND DATASETS

A Systems Approach to Modeling Watershed Ecohydrology
and Pesticide Transport

" _ Core Ideas
Philip Janney* and Jeffrey Jenkins

- Sequential model optimization incorporating local knowledge
improved ecohydrologic estimates.

- Probabilistic pesticide application provided more realistic model
estimates of solute transport.

- This modeling application allows a systems approach to sustain-
able agricultural practices.

21



HUC12 - 15mi2 watershed

Watershed area 90% agriculture:
> 600 fields, >30 crops

Pesticide surface water monitoring ~ “"i,{¥ .. W, i ]
since 1993 (USGS and Oregon DEQ) bl T s e e ST N S e

Contains critical habitat for Upper
\E/\éilIJIamette chinook and steelhead
S

Weather characterized by dry
summers and wet winters

USGS stream flow gage (Station ID:
14201300)

USGS Gage
Fy
E Zoliner Creek Watershed

0 0.75 1.5 3 45 6

10/17/2019 ' ' ' 22



2010-2011 Observed and SWAT Estimated
Average Daily Stream Flow for Zollner Creek

10/17/2019

Janney, P, and J. Jenkins. 2019. A Systems Approach to Modeling Watershed Ecohydrology and Pesticide Transport. J. Environ. Qual. 48:1047-1056.
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 All authorized uses (federal/state labeled uses)

e Actual use records
* Proprietary
* Logistically difficult
* Retrospective

* Probabilistic methods based on local knowledge

e Realistic boundary conditions (pest management
along crop timelines)

* Characterize complex decision making process
(producers, CCAs, Extension)

* Both retrospective and prospective — evaluate future
outcomes
10/17/2019 24
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* Pre-plant soil incorporated:
* Broccoli: May-July; 0.5-1 Ib Al/A; 3-4” incorporation
* Cauliflower: May-July; 0.5-1 |b Al/A; 3-4” incorporation
* Green beans: May-July; 0.5-0.75 Ib Al/A; 2-3” incorporation
* Peas: May-July; 0.5-0.75 Ib Al/A; 1-2” incorporation

* Spring pre-emergent:

» Caneberries (nonbearing): March-April; 2.5-5Ib Al/A; activate
with single rain event or 0.5” irrigation or mechanically

incorporate

* Field grown nursery: March-April; 2-5lb Al/A; activate with
single rain event or 0.5” irrigation or mechanically incorporate

* Filberts: March-April; 0.5-11b Al/A; activate with single rain
event or 0.5” irrigation or mechanically incorporate

* Fall pre-emergent:

 Alfalfa: September-October; 2lb Al/A; activate with single rain
event or 0.5” irrigation or mechanically incorporate

* Grass seed: September-October; 2lb Al/A; activate with single
rain event or 0.5” irrigation or mechanically incorporate

* Winter wheat: October-November; 0.5-1lb Al/A; activate with
single yain event or 0.5” irrigation or mechanically incorporate

BN W e Kilometers
3

0 075 15

Crop Type
O  Alfalfa
@  Broccoli
@® CaneBerry
O  Cauliflower
©  Field Nursery

4.5
Filbert ¢  AHPS Grid Center
Grass Seed ® Reservoir

Green Bean A USGS Gage

Peas E Watershed

Winter Wheat
28



* Management operations randomized by field
* Applications limited to workable days
* Application rates were both probabilistic and deterministic
* Pesticides Properties DataBase! representative values

* Monte Carlo methods utilized to create spatial and temporal distribution of
application patterns

* 500 SWAT scenarios generated and run

* Generate a distribution of spatial and temporal patterns of pesticide use
practices

* Estimate likely pesticide use patterns

1 pPDB:Pesticide Properties DataBase, University of Hertfordshire. 29



H
#POTENTIAL  |APPLICATION|PROBABILITY OF

CROP TYPE APPLICATION SITES PERIOD APPLICATION WO;:\?SBLE
Seed/Sod Grass 82 Sept-Oct 0.1 15
Nursery 35 Apr-July 0.4 36
Orchard 3 Mar-Apr 0.75 12
3 May-Aug 0.1 54
2 Apr-May 1 14
10 Apr-June 1 16
Vegetable 7 May-July 1 33
1 June-July 1 23
1 Aug-Sept 1 30
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1 of 500 daily simulations
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Chlorpyrifos Concentration (ng/L)
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Atrazine Concentration (ng/L)

i TV

2010 Zollner Creek SWAT Estimated

Average Daily Atrazine Surface Water Concentration
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Trifluralin Concentration (ng/L)

2010 Trifluralin Daily Concentration Estimates
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Chlorpyrifos Time-Weighted Average Concentration (ng/L)
3]

2010-2011 Zollner Creek Simulated and Observed
Chlorpryifos Time-Weighted Average Concentrations (ng/L)
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2010-2011 Zollner Creek Simulated and Observed
Chlorpryifos Time-Weighted Average Concentrations (ng/L)
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Trifluralin Concentration (ng/L)

LFT and SWAT Estimated Time-Weighted Average
Concentrations of Trifluralin
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Stream Order

Tualatin River,

- Palmer Creek Watershed
[ Zoliner Creek Watershed
Pudding River Subbasin
[ | Yamhill River Subbasin
[ willamette River Basin
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Evaluation of South Yambhill
Pesticide Stewardship Partnership Area

OREGON WATER QUALITY

PESTICIDE MANAGEMENT TEAM

April 2019

OWEB

OSU application of SWAT:

Integrate Institutional knowledge/local expertise
Evaluate forestry IVM/herbicides in surface water
Estimate daily loading — benchmark exceedances
Inform best management practices/success stories

HERBICIDE NUMEER OF NUMEER OF DETECTION AQUATIC LIFE NUMBER OF BENCHMAR K
SAMPLES DETECTIONS FREQUENCY % BENCHMARK pg/L EXCEEDENCES
atrazine 183 B 33 1 0
AMPA 63 1 1.6 248500 0
DEET 168 3 1.8 37500 0
desathylatrazine 153 8 5.2 MN/A N/A

fluridone 168 1 i 430 0
hexazinona 166 3 1.8 T 0
imazapyr 157 1 B 0
matzu furon-methyl 57 2 3.5 A6 0
sulformeturon mathyl 153 4 2.6 A5 0

YamhillPSPSites

Yambhill_Flowline
\: Yamhill_Agency Creek Catch
&l Yamhill_Gold Creek Catch

|| Yamhil_Rogue River Catch
—-

S



Institutional knowledge and
expertise

10/17/2019

>

OSU Extension
Watershed Assessment Framework
(powered by SWAT)

<

Local knowledge and
expertise

l

Rapid evaluation of sustainable
practices

i

Demonstrated Stewardship
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