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Wisconsin Specialty Crops

% of S Value Estimated

Nat. Rank!? Acres? "
Crop at. Ran cres U.S. 1 (millions)!  Neonic Use?

Major crops

e Potatoes 3 73,300 16 $498 92%
S sweet corn (Proc) 2 57,900 49 $303 95%
Sweet corn (Fresh) -- 8,300 8 $94 85% sweet Corm
Snap beans 1 67,900 55 $239 90% X
@ Peas 3 29,300 26 $160 35%
{ Minor crops
| / Cucumbers (pickles) 4 5,800 22 S38 0%
Cabbage (fresh) 8 2,100 10 S12 0%
Cabbage (kraut) 1 3,900 83 S18 0%
Carrots 2 3,100 67 S16 5%
Onions (storage) 8 2,200 8 S15 40%
Beets (table) 1 1,500 66 S11 0%

1 https://www.nass.usda.gov/Statistics by State/Wisconsin/index.php 2Janousek, et al. (2022). https://doi.org/10.5066/P9H45NUG
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Annual Changes in Crop Usage: THMX 2003 — 2006 - 2009
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Past Research — Phenology of loss; lysimeter studies

Leachate
Sample

A B
é B Untreated control vine kil “vine kill
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Huseth and Groves 2014, PLoS One
(https://doi: 10.1371/journal.pone.0097081)
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Past Research — High Capacity Well Sampling (2014-2016)
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Location and context of study area
Areas of frequent vegetable production

* All registered high-capacity wells

X Wells sampled in this study
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Bradford and Groves 2016. https://doi.org/10.1371/journal.pone.0201753
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Past Research — High Capacity Well Sampling; THMX well clusters (2014-2016)
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Bradford and Groves 2016. https://doi.org/10.1371/journal.pone.0201753
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Past Research — Regional Sampling

Thiamethoxam
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Earlier investigations: Regional
neonicotinoid sampling (n=87)

Thiamethoxam concentrations in central Wisconsin streamwater, 2015-2020
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Ongoing Research — Fourteen-mile stream

* Objective 1
e Detection of neonicotinoids in

» Hydrogeological characterization of ditch
network

* Objective 2
* Groundwater modeling (Vistas pckg)
* Landscape analysis (NLCD + CDL)

Photo: Mike Parsen



Ongoing Research — Fourteen-mile stream sample sites

Why Fourteen Mile?

History of neonic detections

N-S gradient of channelized vs natural stream paths

E-W gradient of more intensive agriculture to more marsh and forest land
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Ongoing Research — Neonicotinoid detections within/among streams

Clothianidin Imidacloprid Thiamethoxam
(chronic toxicity limit 0.05 ppb) (chronic toxicity limit 0.01 ppb) (chronic toxicity limit 0.74 ppb)
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Ongoing Research — Clothianadin detections within/among streams
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Ongoing Research — Imidacloprid detections among/within streams

Imidacloprid
(chronic toxicity limit 0.01 ppb)
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Ongoing Research — Thiamethoxam detections among/within streams
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Ongoing Research — Where do we find the neonicotinoids?

Mean total neonic concentratlon m 14 Mile Creek watershed
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Ongoing Research — Where do we find nitrates?

Mean nitrate concentration in 14 Mile Creek watershed
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Ongoing Research — Coincidence of nitrates and neonicotinoids in surface and groundwaters?

Relationship between nitrate and total neonic

Similarities:

* Both contaminants are strongly
correlated in water samples

* Both derive from agricultural activity

* Higher detections occur in the higher
reaches of each stream

* Dilution is observed as we travel
downstream

R?=0.44

Ppb)
8

0.10-

0.01-

Total neonicotinoid concentration (pg/L

0 10 20 30
Nitrate (NO3 + NO2N) concentration (mg/L = ppm)



Groundwater modeling and flow path analysis

Particle tracking (MODPATH) &
Endpoint analysis with Groundwater Vistas 8
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Generating contributing areas — groundwater flow processes at work

Generate contributing areas for all 87 sites

Fourmile Creek sampling sites Site name
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» Contributing areas vary from >125 km? to just a few km?



Generating contributing areas — groundwater flow processes at work

Groundwater flow model contributing area predictions
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Generating contributing areas — groundwater flow processes and adjacent agricultural use

Relationships between streamwater detections of thiamethoxam and land use
Landscape data derived from the National Landcover Dataset (NLCD) raster
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Solutions for the future

2024 Producer-Led
Watershed Protection
Groups

Choices:

e Use only the minimum product necessary for acceptable
yield and pest control

e Explore new reduced-risk pesticide chemistries

* Practice nutrient recovery/ remediation

Remediation?

e Understand the landscape — some areas at higher risk
for runoff and contamination than others

* Restore marshlands that can naturally pull these
contaminants out of the water

Funding:
e DATCP funds grants that can support watershed
remediation efforts



Why do we care??

Human health: (mitochondrial oxidative stress)

Drinking water sources must be filtered to
comply with local regulations for nitrates and
pesticides

Ecosystem health:

Aquatic macroinvertebrates are highly
sensitive to pesticides and poor water quality
They form the cornerstone of aquatic
ecosystems

EPA has established acute and chronic
exposure thresholds for clothianidin,
imidacloprid, and thiamethoxam

No macros... No fish.

wwiMacroinvertebratesor



Summary groundwater detections (2024)

FIGURE 5

2023 SURVEY RESULTS FOR CLOTHIANIDIN, IMIDACLOPRID, AND
THIAMETHOXAM (NEONICOTINOIDS)
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Emerging Regulatory Changes

Policy Update

New York Enacts . Victory: New law protecting pollinators
Nation’s First g goes into effect

- . - “.' - Fl 9 . . . . - P
N eo nICOtl n 0|d Treated L xm Colorado’s new law banning neonicotinoid (neonics) pesticides from
retail shelves marks a significant victory for protecting the state’s
Seed Ban

ecosystem.

June 28, 2024: https://environmentamerica.org/colorado/updates/victory-new-law-protecting-pollinators-goes-

into-effect/

January 3, 2024; https://www.ncelenviro.org/articles/new-york-enacts-nations-first-neonicotinoid-

treated-seed-ban/

States Step In to Restrict Bee-Toxic Pesticides, California
the Latest in Absence of EPA Action E

&

o e
Policy Update 4

Washington Becomes
the 11th State

Legislature to Restrict
Neonicotinoids

May 14, 2024; https://www.ncelenviro.org/articles/washington-becomes-the-11th-state-legislature-to- November 3, 2024: https://beyondpesticides.org/dailynewsblog/2023/11/states-step-in-to-restrict-bee-
restrict-neonicotinoids/#:~:text=Vermont%20and%20lllinois%20are%20seeking,most%20non-commercial toxic-pesticides-california-the-latest-in-absence-of-epa-action/

@'m@;@m@m
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