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 (USDA APHIS Fort Lauderdale, Florida)

         -2007-10: MS (Washington State Univ.) Pesticide residue accumulation in brood 
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Estimating pesticide risk is difficult 
• Risk = probability that exposure to a hazard will result in harm 

• Hazard = toxicity of active ingredient (LD50; LC50)

      Note: some additives/formulations may exhibit toxicity to bees

 (ex .Organosilicone surfactants  (Mullin et al. 2016))

• Exposure = depends on:

Type (residues from air, water, plants)

Route: oral, contact, inhalation

Intensity, frequency, and duration

Kiljanek et al. 2016



Mode of action:
- chloronicotinyl nitroguanidine/cyanoamidine insecticides
- binds nicotinic acetylcholine receptors (nAChR) 
- constant transmission = paralysis & death
- higher affinity = ↑ insect selectivity
- systemic action: translocates to all parts of the plant (nectar/pollen)

Active ingredient:         Trade Name(s) 

Imidacloprid  Merit, Marathon, Provado, Admire ….
Clothianidin  Poncho, Arena, Celero ….
Thiamethoxam           Centric, Cruiser, Flagship ....
Dinotefuran  Safari, Starkle, Abarin ….
Thiacloprid  Calypso, Bariard, Destroyer….
Acetamiprid  Transport, Assail, Chipco….

Neonicotinoids and Bees



Methods of application

Images: UNL cropwatch, Masadour, chaitanyagroups.com, traxcoirrigation.com, valent.com, msue.anr.msu.edu

Field dust

Foliar sprays
Chemgation

Soil drench
Trunk injection

Seed-treatments





Sub-lethal impacts of 
imidacloprid insecticide on 

queen egg laying and 
colony functions

Wu-Smart, J. & Spivak, M. 2016. 

Scientific Reports 6 (32108)

A pesticide doesn’t have to outright kill a bee to harm the colony…

Treatment in video:

Imidacloprid @ 50 ppb

Fed 50 ml (1.6 fluid oz) 
every other day



Estimating risk is difficult 
Challenges:  Estimating “field-relevant” exposure is quite difficult 
 

   Where are bees getting exposed?

       Are they bringing contaminates back to the hive?

 

Risk to individual bees will depend on role 

(Rortais et al 2005).

Which bees consume pollen? 
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Landscape enhancements to reduce pesticide drift & 
increase forage for pollinators in agricultural fields

Surabhi Vakil,
PhD student

Drift from:
Neonicotinoid insecticides (Spring)
Bacillus thuringiensis (Bt toxins) embedded corn pollen (Fall)

Supported by the 
Nebraska Agricultural 
Experiment Station with 
funding from the Hatch 
Multistate Research 
capacity funding 
program (Accession 
Number 1011128) from 
the USDA National 
Institute of Food and 
Agriculture and the 
USDA National 
Agroforestry Center.



Tuesday, May 19, 2020

Collected on Monday, May 18, 2020

Dr. Marion Ellis retired in 2013/14

I began in Fall of 2015

Spring 2017 
4-6 colonies died out

Spring 2018
4 hives at 3 locations at ENREC
All 12 dead by end of summer

Summer 2019
Dead Bee Trap Study
Hive deployed in July (to avoid planting exposure)
All colonies dead again by fall

Spring 2020
Hives deployed May 12th shortly after planting
Trying to access time frame of when losses begin
Only 4 hives, due to previous losses

~1mile



Integrated Pesticide Management 
for Beekeepers

Identifying ways to address pesticide-related issues

Goal:

• Empower beekeepers

• Monitor proactively for pesticide incidents (dead bee traps)

• Figure out what is happening
• Seasonality of losses? 
• Duration of loss?
• Rate of loss?

• Identify ways to mitigate pesticide impacts
- comb replacement
- apiary placement
- protection plan (communication with landowners)
- habitat enhancements Jennifer Weisbrod 

Dead bee trap study 
MS student (2018-19)

Rogan Tokach
MS student 

May 2019



Spotty brood patterns
“crud” = signs of dying brood



Erratic movements, trembling, inability to right itself, brood with little jelly



Discolored, dying larvae



Bee losses and preliminary 
pesticide results indicate that 
there’s high systemic pesticide 
pollution and leaching of 
contaminates into nearby plants

Milkweed plant leaves ~3,000 to 
5,000+ ppb clothianidin

Results contested at first, reconfirm 
lab results

Highest levels closest to waterways



Ethanol Plant

Met with state and federal officials

Ethanol plant (AltEn)

~ 1.8 miles from Honey house 
processing pesticide-treated seeds 
to produce ethanol



June 8th meeting with NDA and EPA officials

-Unable to assist in the investigations because farm 
applications ruled out!!!

-Would be better to have more hives on site

-Need to identify exposure pathway: 
       How did bees get exposed? to which compounds?  
 at what levels? and where? 

-Multiple matrices would need to be tested 
   (bees, in-hive nectar & pollen stores, surrounding 
water & soil, nectar/pollen forage sources from 
multiple locations)

-Seasonal considerations (Pre/Post rain events?)



And 3 days after our meeting, twelve additional strong hives were set out at  
additional locations around ENREC (1-3 miles away).



ENREC Fire shop apiary ENREC Agronomy apiary 

Weekly dead bee trap collection June 25, 2020

Omaha apiary (North) Lincoln apiary (South) 

Weekly dead bee trap collection June 26, 2020

Within a week we begin observing high losses of newly placed hives at all ENREC sites

Low losses at all our other apiaries
East campus (Lincoln)
Stock seeds property (Murdock)
Loreal property (Omaha)
Private farm (Davey)
Kimmel Orchard (Nebraska City)

Total of 6 apiaries, 16 hives 
1-3 miles away (South/SE of facility)
All dead by August/Sept 



Open space traps

Distance 

south of 

plant (miles) # samples ave low high

Distance 

south of 

plant (miles) # samples ave low high

0.94-0.98 7 214.32 1.27 520.64 1.1-1.2 3 10.22 0 30.35

1-1 -2.36 25 28.04 0.35 169.98 2.26-2.34 10 5.89 0.35 50.02

2.55-2.87 9 3.73 0.13 27.94 2.64-2.87 8 0.99 0.06 2.9

Clothianidin (ppb) Traps behind tree barriers Clothianidin (ppb)

2018-2019 
sticky trap samples

(Dan Snow: Water Science Lab)



Know anything about treated seed disposal?

Is this happening anywhere else?



“Soil conditioners”

“Soil conditioners”

“Not waste but rather 
economically valuable 
byproducts…”



March 2020



NDA inspection photos 2019

Surplus treated seeds no 
longer viable for market

Used as the primary 
carbohydrate source for 
ethanol production



Treated corn seeds older than 
2 yrs are not sold 

Other crop seeds & harvested 
grains also processed

Flooding 2019-2020 prevented 
corn planting in Midwest 

NDA inspection photos 2019



March 2020

~ 430 ft x 300 ft



Wet distiller’s grain
“wetcake” pile

100,000 gallons of pesticide-laden effluent produced per day



Photo taken in April 2020



Photo taken in July 2020

Pesticide contaminated wetcake (distiller’s grain) 
byproduct piled up 7-9 ft high

No protective measures to prevent run-off or 
leaching of residues



Photo taken in July 2020



Photo taken March 2021

How does disposal of treated seed typically occur?
     Researchers
     State officials and policy experts 
     EPA, Regional EPA, former EPA folks
     Not-for-profit groups, industry representatives



Wetcake byproduct marketed as soil conditioners



NDA pesticide report: Wetcake sampled June 2019

~ 33,400 tons (or 66,800,000 lbs) of wetcake soil 
amendments were distributed to local farms in 
2018-2019

(Photos taken by NDA)

Toxicity & impacts of these 
chemical mixtures unknown

Several 
fungicides & 
herbicides 

also present

STOP Use Issued May 2019 “20 tons per acre as recommended 
would be 85 times higher than the maximum annual field load 
allowed by a typical registered pesticide label”

5X



Email distributed to seed companies in August 2020 soliciting more clients

Despite having 20+ notices of violations/warnings related to issues with:
- Air quality (odors and opacity)
- Wastewater containment
- Stockpiling of wetcakes without storm runoff protection
- Use of wetcakes as soil conditioners (Stop Use Issued 2019)
- Use of waste water as liquid soil conditioners (Stop Use Issued 2020)

 - 

“AltEn is currently receiving nearly 98% of all the discard created by the seed industry in North America. We are under 
long term contract by all the Major producers as:  Monsanto– Bayer- Syngenta- Dow AgReliant and Land O Lakes.  We 
receive discard from at least another 100 producers across North America annually.  AltEn is now offering this very same 
program to every seed producer in North America - $00 for seed processing deliver to Mead, NE.”



Are public health providers in area aware? Funding for pesticide testing? Healthcare services?

Mead residents have been complaining since 2017



2021 
Jan 9: Guardian article reported this story
    -Many local journalists followed up
Feb 10: AltEn shut down due to outstanding violations



2021 
Jan 9: Guardian article reported this story
    -Many local journalists followed up
Feb 10: AltEn shut down due to outstanding violations
Feb 17: Ruptured digestor released 4 mil gallons of waste 
  ~6+ miles downstream





Estimating exposure is difficult

Application Imidacloprid residue levels Reference

Seed 0.6-1.9 ppb 
sunflower & corn (pollen); 
canola (nectar)

Schmuck et al. 2001
Bonmatin et al. 2005
Scott-Dupree & Spivak 2001

Soil 3-10 ppb purple tansy (nectar) Wallner et al. 1999

Soil 15-27 ppb buckwheat (nectar) Krischik et al. 2007

Water 30-80 ppb pumpkin (pollen); 
4-12 ppb pumpkin (nectar)

Dively & Hooks 2010

Soil 27-850 ppb 
rhododendron (blossom)

Doering et al. 2004

Soil 1,038-2,816 ppb 
cornelian cherry (blossom)

Doering et al. 2005

<10 20     40     60      80      100      200      400     800     1600+     

Exposure 

rates (ppb):                                                                                               
Seed-applied Agricultural  Urban landscape  

Milkweed leaves as high as 5000 

ppb clothianidin

What’s in nectar & pollen?



Dead water forager bee collecting 
plant guttation from milkweeds

June 2020



Hive Setup Pollen Trap

Dead Bee Traps

Weight scales



Clothianidin (ug/L or ppb)

2020 Samples high average n

Wildflowers 42.8 13.3 6
In-Hive Pollen 284.5 109.2 10

In-Hive Nectar/Honey 1.8 0.2 8

Persistence of residues in landscape?
Impacts of chronic exposure?



Pesticide levels in pollen stores

Category Pesticide Detects % High (ppb) Low (ppb) Mean (ppb) Max HQ Mean HQ Samples above 1,000 HQ

Insecticide Clothianidin 11 100 284.5 35.3 109.3 71125.0 27313.6 11

Insecticide Thiamethoxam 11 100 50.9 8.0 25.6 10180.0 5125.5 11

Insecticide Thymol* 2 18.2 719.0 250.0 484.5 3.6† 2.4 0

Insecticide Chlorantraniprole 10 90.9 44.5 2.6 20.6 0.4 0.2 0

Fungicide Thiabendazole 10 90.9 19.9 4.0 10.8 5.0 2.7 0

Fungicide Carbendazim 8 72.7 90.2 2.8 27.6 0.9 0.3 0

Fungicide Azoxystrobin 3 27.3 10.7 2.7 6.6 0.4 0.3 0

Fungicide Pyraclostrobin 4 36.4 30.3 9.9 16.2 0.3 0.1 0

Fungicide Propiconazole 6 54.6 16.3 2.2 7.6 0.2 0.1 0

Fungicide Tebuconazole 9 81.8 16.4 3.4 5.7 0.2 0.1 0

Fungicide Picoxystrobin 2 18.2 25.2 9.3 17.2 0.1 0.1 0

Fungicide Ipconazole 7 63.6 2.6 1.8 7.0 0.0 0.1 0

Fungicide Fluoxastrobin 10 90.9 88.0 3.0 15.9 0.1 0.0 0

Fungicide Metalaxyl 8 72.7 6.1 2.4 3.8 0.0 0.0 0

Fungicide Trifoxystrobin 3 27.3 5.4 1.0 3.0 0.0 0.0 0

Herbicide Atrazine 11 100 80.6 11.3 40.1 0.8 0.4 0

Herbicide Metolachlor 10 90.9 145.5 5.1 38.9 1.3 0.4 0



Are there lingering environmental 
impacts on colony functions?

Rogan Tokach MS Student

2020 Christi Heintz Memorial Award Recipient
     2022 PAm-Costco Scholar



Behaviors monitored

Paint-marked bees introduced every 3 days
4 observation hives at each site
2 sites (treatments: ENREEC vs Kimmel Orchard (control farm))
4 reps (2021-2022) conducted after AltEn was shut down

F2,4 = 4, p = 0.0208

F2,4 = 4, p = 0.0124
.

Rogan Tokach 



Critical hive behaviors were impacted

* 

F1,3 = 10.49, p = 0.048

Impacted tasks: caring for offspring, food processing, foraging, and egg-laying 



Nectar/honey

Eggs

Pollen

Foundation

Control colony with “clean” resources (n=52)

Queen cell production

Requeening success

Nectar/honey

Eggs

Pollen

Foundation

Treatment colony with “contaminated” resources (n=52)

Queen rearing capacityQueenless nucs with ~3,500 adult workers



Queen cells per nucleus colony

* 

F1,8 = 17.24; p < 0.01

Healthy capped queen cell

Aborted queen cell



Functional queen production

F1,8 = 19.05; p < 0.01 

* 



Successful requeening events

Site

Replication Number

Total1 2 3 4

Clean Contaminated Clean Contaminated Clean Contaminated Clean Contaminated Clean Contaminated

ENREEC N/A N/A 3/4 1/4 3/4 1/4 4/4 3/4 10/12 5/12

Kimmel 
Orchard 5/8 3/8 4/4 1/4 3/4 0/4 4/4 1/4 16/20 5/20

Pollinator 
Garden 5/8 4/8 4/4 2/4 4/4 0/4 4/4 1/4 17/20 7/20

Total 10/16 7/16 11/12 4/12 10/12 1/12 12/12 5/12 43/52 17/52

Proportion of clean colonies to successfully requeen: 82.7%
Proportion of contaminated colonies to successfully requeen: 32.7%  

F1,8 = 19.05; p < 0.01 



ENREC Fire shop apiary ENREC Agronomy apiary 

Weekly dead bee trap collection June 25, 2020

Omaha apiary (North) Lincoln apiary (South) 

Weekly dead bee trap collection June 26, 2020

Low losses at all our other apiaries
(Lincoln and Nebraska City)

From 2017-2020:
• 54 hives across 6 apiaries
• 1-3 miles away (South/SE of facility)
100% mortality by Fall; 0% overwintering survival

In 2022
• 28 new + 12 overwintered colonies 
• 10 “contaminated” and 2 “control” apiaries 
• 69% survival (Fall 2022) (22 alive/32 total)
• 50% Overwinter survival (16 alive/32 total)

In 2021 (AltEn closed)
• 6 “contaminated” + 2 “control” apiaries 
• 30% overwinter survival (7 alive/23 total) 

High bee losses at apiaries near AltEn pollution

From 2018-2022:
88% survival of control hives (28 alive/32 total)



“One Health” approach for actionIs the “Burden of Proof” too high?
• On beekeepers and researchers
• Costly, time sensitive, seasonal
• How much data is enough for action?
• No resources for beekeepers when it’s 

not a misuse of a pesticide application 
(not under FIFRA)



ABCbirds.org

Systemic pesticide pollution: (neonicotinoids and several kinds of fungicides) may move from water into soil 
and through plants. Systemic pesticides may be expressed in leaves, nectar, and pollen, where wildlife may 
become exposed.

Despite decades of studies showing concerning levels of residues in nectar/pollen, there’s no regulatory 
division at EPA to address this kind of pollution but internal discussions are occurring





How are the pesticide residues getting into waterways? 

Soil application of liquid waste?  Run-off from wetcake piles? 



Culvert opening (at north end; red dot)

Culvert opening (facing south)

Barrier of dirt (~1-2 ft high) around wetcake pile to 
mitigate run-off.

Snow melt from East wetcake pile

March 12, 2021 (Pre-rain)

(Map sites A & B)
1

1

2

2



Heavy fluid flow visible from south side 
of piles but not on north side (see video)

Culvert opening leads to 
culvert at corner of 
Road 9 & J

(Map site B) East wetcake stock pile with 
visible bright green pesticide 
residue revealed by rain

Sunday, March 14, 2021 Storm run-off of East wetcake pile



May 17, 2021
Drone images (NDEE)

How functional are soil berms?

How easily are they breached 
during heavy rain/flooding?

How are these keeping residues 
from leaching into soil?

And into nearby plants?

Organically certified crops

Mead Cattle FacilityUNL property











Residents observed sick/dead geese, raccoons, and other wild animals
Mammals and birds will prey on sick/dead bees

Photo above: Chewed up wads of bee bodies (skunk)
Photo right: Birds and other mammals depend on insects as critical food sources



Sunday March 14, 2021 Road 10 (AltEn North wetcake piles)

Excessive rain water and flooding near AltEn wetcake 
piles indicating high potential for leaching of pesticide 
residues from wetcakes into surface water.

Wetcake piles



March 14th heavy rain
May blooms



May 17, 2021
Drone images

Photo taken by NDEE

AIR

WATER
PLANTS
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Where’s 
the highest 
exposure 

risk?

Who’s at 
highest risk?

Review of potential risks & impacts from neonicotinoid insecticides

No 
regulatory 
division??? 



More 
sensitive

Effects may 
occur at 

low doses 
or after 
acute 

exposure

Less 
sensitive

 
Effects may 

occur at 
high doses 

or after 
prolonged 
exposure

Review of potential risks & impacts from neonicotinoid insecticides



More 
sensitive

Less sensitive, 
but more gaps 
in knowledge

 

Review of potential risks & impacts from neonicotinoid insecticides



Bioindicator species

Loss of food 
support may 

impact a suite 
of animals 

More 
sensitive

↓

Requires 
long-term 

monitoring



Researchers from:
UNMC College of Public Health
Three Rivers Public Health Department
Saunders Medical Center
UNL Department of Entomology
UNL School of Veterinary Medicine
UNL School of Natural Resources
UNL College of Engineering
Creighton University Biology Department
Creighton Dept of Cultural & Social Studies 
US Geological Survey
        -California (Dr. Michelle Hladik)
        -West Virginia (Dr. Deb Iwanowicz)

Recruiting others 
      -Dr. Liz VanWormer (director of One Health)
             One Health student research advisers
      -NE Game & Parks Wildlife Biologists
      -Outreach & Public engagement
     

One Health approach (still in progress)



For more information regarding research efforts and 
updates:
 
MEAD research team website
https://www.unmc.edu/publichealth/departments/
environmental/mead/

Donate to research efforts here:
https://fundraise.nufoundation.org/campaign/mead
-ne-health-and-environmental-campaign/c333090

https://www.unmc.edu/publichealth/departments/environmental/mead/
https://www.unmc.edu/publichealth/departments/environmental/mead/
https://fundraise.nufoundation.org/campaign/mead-ne-health-and-environmental-campaign/c333090
https://fundraise.nufoundation.org/campaign/mead-ne-health-and-environmental-campaign/c333090


Persistence & Bioactivity of Systemic Pesticides 

Data lacking

Are they bioactive?

      in soil?

      in water?

Can residues be continuously taking 

up by roots?

Accumulate in plants?

Detected in some trees 3+ yrs after 

soil/tree injection (Cowles and Cheah 2006)
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June 2021:

AltEn Facility Response Group formally takes 
lead on clean-up efforts

NE Voluntary Clean Up Program

Syngenta, Corteva Agriscience, Bayer, AgReliant 
Genetics, Beck's Superior Hybrids and Winfield 
Solutions, a subsidiary of Land-O-Lakes. 



Drone images
Creighton University

Nov 09, 2021
South facing view of rising “gas-filled 
whales” from Road 10

AltEn Facility Response Group:
   - Taking lead on clean up efforts at AltEn “on-site” (no off-site clean up efforts)
   - Numerous issues with wetcakes, damaged lagoons, and storm run-off
   - Another “spill” reported Sept 2021; breached soil berms during heavy rain event
   - lagoon leakages & “WHALES”



Images from NDEE report Nov 9, 2021



Nov 18, 2021



Lagoon has a 20’ depth capacity.

October 25, 2021:  20’ (FULL)

January 4, 2022:  15’

February 28, 2022:  14.5’

March 23, 2022:  14’ 
  -new whale present (yellow)
  -existing whales unchanged

NW lagoon leakage



Ground water report:

January 19, 2021: Well #MW4 had Thiamethoxam (22.6 ppb) and Clothianidin (48 ppb)  at 28.74 ft  
March 28, 2022: Well #SP-2 had Thiamethoxam (2000 ppb) and Clothianidin (25 ppb)  at 46-50 ft  

AltEn’s facility ID #:  84069

For more information regarding AltEn site inspections, non-compliance, and violation notices: 
https://ecmp.nebraska.gov/publicaccess/viewer.aspx?&MyQueryID=340

https://ecmp.nebraska.gov/publicaccess/viewer.aspx?&MyQueryID=340


Need to assess environmental 
and ecological impacts observed 
off-site (potential impacts cover 
6 miles radius)

-How much farther has the 
contaminates spread?

-To what extent and where 
(water, soil, air, vegetation)?

-High costs, limited funds

Pair of beavers found dead 
July 2021

Critical support



ENREEC Fire shop apiary 

Weekly dead bee collection 2020

Lincoln apiary (South) 

Weekly dead bee collection 2020

Low losses at all our other apiaries
(Lincoln and Nebraska City)

From 2017-2020:
• 54 hives across 6 apiaries
• 1-3 miles away (South/SE of facility)
• 100% mortality by Fall; 0% overwintering survival

In 2022
• 28 new + 12 overwintered colonies 
• 10 “contaminated” and 2 “control” apiaries 
• 69% survival (Fall 2022) (22 alive/32 total)
• 50% Overwinter survival (16 alive/32 total)

In 2021 (AltEn facility closed in Feb*)
• 6 “contaminated” + 2 “control” apiaries 
• 30% overwinter survival (7 alive/23 total) 

Bee losses at apiaries near AltEn pollution

From 2018-2022:
88% winter survival of control hives (28 alive/32 total)

In 2023
• 43 hives in 7 “contaminated” apiaries & 15 hives in 2 “control” apiaries 
• 81% Fall survival (35 alive/43 total), 80% Fall survival controls (12/15)
•  % Overwinter survival ??? (check in Spring)
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Apiaries

Neonicotinoid residues from harvested honey samples (2022-23)

Clothianidin

Thiamethoxam

Imidacloprid

In 2023 (1st year with honey crop):
• 23 of 25 buckets of honey tested had detectable level of pesticides or metabolites
• 18 honey samples had at least 2 or more types of neonicotinoids.
• Residues ranged from 0.04 to 0.4 ng/g clothianidin (found in 18 samples), 0.01 to 0.26 ng/g thiamethoxam 

(found in 23 samples), 0.01 to 2.44 ng/g acetamiprid* (found in 12 samples), 0.19 to 0.31 ng/g imidacloprid 
(found in 3 samples), and 0.01-0.28 ng/g imidacloprid desnitro metabolite (found in 18 samples)



• 100-150 colonies for research/teaching (~80 that produce honey)

• Average production = 1 ton or 2,000 lbs (*2023 = 3,000+ lbs)

• 23 buckets = 1,150 lbs of contaminated honey 

• Lost revenue: @ $9 for 12 oz bear= $10,350 (from just honey production* in 2023)

• What about loss revenue from dead bees and no production?



"The EPA has a comprehensive and robust assessment process for assessing the environmental effects 
of a chemical used as a pesticide, the wetcake produced by the Nebraska facility represents a level of 
contamination that has no uniformity or limit on the number and amount of pesticides present. The EPA 
cannot conclude that a land application of the wetcake will not result in unreasonable adverse effects 
on humans or the environment.”  

(Excerpt from email response to Kara Valentine NDEE on November 2020 from Ed Messina, Ese., Acting Director Office 
of Pesticide Programs EPA) 

"The EPA has a comprehensive and robust assessment process for assessing the environmental effects 
of a chemical used as a pesticide, the waste water produced by the Nebraska facility represents a level 
of contamination that has no uniformity or limit on the number and amount of pesticides present. The 
EPA cannot conclude that discharging this water onto land will not result in unreasonable adverse 
effects on humans or the environment.” 

(Excerpt from email response to Kara Valentine NDEE on January 2021 from Ed Messina, Ese., Acting Director Office of 
Pesticide Programs EPA) 

Too many unknowns to determine impacts



ABCbirds.org

“Systemic pesticide pollution” (neonicotinoids and several kinds of fungicides) may move from water into soil 
and through plants. Systemic pesticides move into leaves, nectar, pollen, where wildlife become exposed.

Pollution issues were caused by regulatory loopholes/gaps and federal exemption for “treated articles” 
   (Not waste but economically valuable? hazardous waste? industrial waste? agricultural waste? special waste?)

Despite decades of studies showing residues in non-target plants (nectar/pollen), there’s no regulatory division 
at EPA to address this kind of pollution in plants (robust regulations over contaminates in air, water, soil)

Federal gaps

Local/state solutions



Federal exemption loophole for treated seeds complicate regulatory & research efforts

Treated Articles or Substances. The Agency has determined that an article or substance containing a pesticide 
to protect the article or substance itself does not require registration and is exempt from all provisions of FIFRA, 
provided the pesticide is registered for such use and bears appropriate directions for such use. Claims for the 
preserved article or substance are limited to the protection of the article or substance itself. See 40 CFR 
152.25(a) and PR Notice 2000-1. E

• Permit for operation 2015-16 claimed processing of “corn” not treated seed corn; no requirements for 
pesticide testing 

• 2018 - 2019 Wetcake was distributed to farmers without knowledge of contaminates 

• Nov 2019 through Feb 2020 AltEn argued that distiller’s grain was not a solid waste and therefore they 
did not need to provide a plan for disposal. It’s economically valuable (people will paid for it as a soil 
conditioner) so it is not waste.

• Required to dispose of wetcake in landfills but similar questions were raised about whether it should be 
contained as hazardous waste

When in the life of a treated seed is it considered hazardous waste?



Lessons learned….

Everyone has a role to play!
-Researchers
-Regulators
-Policy Makers
-Organizations
-Industry
-Journalists
-Public

Identify areas of concerns

Helps establish context. What 
are typical or proper practices?

Brings science to the public

Puts pressure on government/regulators

Enforces or develops laws to 
address concerns

LB507: The Ethanol Development Act; in which the use of treated seed corn in the production of agricultural 
ethyl alcohol shall be prohibited if such use results in the generation of a byproduct that is deemed unsafe for 
livestock consumption or land application. (Introduced by Senator Blood, testified Feb 2021)

LB634: which seeks to provide a cause of action for unsafe disposal of treated seed. (Introduced by Senator 
Cavanaugh, testified Mar 2021)

Jan 2021

Local news 
coverage

AltEn closes Feb 2021
Local/state solutions



2020-23 policy changes/restrictions on neonicotinoid insecticides “Extended Producer Responsibility Bills”

MN (HF766, HF1317, HF2472) requiring additional seed label information; prohibiting certain seed uses; requiring product 
stewardship (including use, storage, disposal) for corn and soybean seed coated with neonicotinoids. (*multiple testimonies)

NE (LB507, LB634) prohibits use of pesticide treated seeds in ethanol production.

NY (S699B, S.1856-A/A.7640) enacts the birds and bees protection act; prohibits the sale of certain pesticides or use of seeds 
coated with such pesticides; requires the department of environmental conservation to review the latest scientific 
information concerning certain pesticide active ingredients. (passed June 2023; signed by Governor Hochul Dec 22, 2023)

CA (AB567) on and after January 1, 2024, the use a of neonicotinoid on a seed is prohibited.

VT (Act No. 35 (H.205) neonicotinoid pesticides approved for outdoor use 
as restricted use pesticides sold by only a licensed dealer and shall only be applied by State certified applicators.

VT*(H706 passed by House Feb 2024) prohibits the sale, use or distribution 
of neonicotinoid-treated seeds for soybeans or for any cereal grains crop

NJ (A-2070) direct the Department of Environmental Protection to classify 
neonicotinoid pesticides as restricted use pesticides, and establish a list of 
chemicals that belong to the neonicotinoid class.

Nine NE Senators attended Town Hall Listening Session July 8, 2021 
Local/state solutions



Agricultural Labeling Uniformity Act

Proposed failed measure would have:

- made EPA the sole authority on pesticide 

regulations

- obstruct local governments from 

implementing restrictions on pesticide use 

- block many legal claims

- thus provide protections for pesticide 

companies and their products

- 150 legislators signed opposition letter

Federal measures may affect state powers

https://urldefense.com/v3/__https:/dustyjohnson.house.gov/sites/evo-subsites/dustyjohnson.house.gov/files/evo-media-document/agricultural-labeling-uniformity-act.pdf__;!!PvXuogZ4sRB2p-tU!E0AyMl_p6wQv02zRM96ZUcMoKLTGQzeIT5l0UbX4d5vO5c7EXh9x1sdjLu2iS04E9IBRS5kcPKRC8F6PztnQzg$


https://www.dtnpf.com/agriculture/web/ag/cr
ops/article/2021/07/13/seed-treatment-
overload-unintended

"But overall, for the broad prophylactic 
treatment of every acre, the return on 
investment was basically zero. If anyone 
makes money, it's not the farmer. At 
most they might break even.”

https://www.dtnpf.com/agriculture/web/ag/crops/article/2021/07/13/seed-treatment-overload-unintended
https://www.dtnpf.com/agriculture/web/ag/crops/article/2021/07/13/seed-treatment-overload-unintended
https://www.dtnpf.com/agriculture/web/ag/crops/article/2021/07/13/seed-treatment-overload-unintended


2017 petition for EPA to regulate seeds 
coated with systemic pesticides as pesticides
has gone unanswered

“unlawful delay”



Perivallon Group is a coalition of 
community leaders that have come 
together to investigate the unfolding 
environmental disaster in Mead, NE

https://www.sierraclub.org/nebraska/alten-
crisis

https://www.sierraclub.org/nebraska/alten-crisis
https://www.sierraclub.org/nebraska/alten-crisis


Lessons learned….

1) Everyone has a role to play
2) Utilize different perspectives (ex: systems approach to finding solutions)
 -Value of pesticide treated seeds?
  (benefits vs harm) 

→ (need vs harm; profits vs expenses)

→  (profits vs harm) 

Voiceless
Voteless



Climate change 
impacts on 
global food 
security 

Flooding in 2018-2019 
prevented farmers from planting corn 
for many Midwest states

Surplus of unused treated corn seeds 
(pre-treated; difficult to get untreated) 

Extreme weather events will continue to 
be more common and affect farmers

↑ $$$ for proper disposal costs

Changes in production practices?



Lessons learned….

1) Everyone has a role to play
2) Try a different perspective (ex: systems approach to finding solutions)
3) Data informs policy change (but it needs to be relatable)



NOAEL

NOAEL: No 
observable adverse 
effect level

LOAEL: Lowest 
observable adverse 
effects level

LOAEL Sub-lethal effects Lethal levels

DEAD 
Colonies
= ACTION 
THRESHOLD



NOAEL

NOAEL: No 
observable adverse 
effect level

LOAEL: Lowest 
observable adverse 
effects level

LOAEL Sub-lethal effects Lethal levels/
Not Cancer-inducing 

Stillbirths

What are the benchmarks for “safe” levels?
• Chronic exposures (air, water, soil, plants)?
• Impacts of chemical mixtures?

Will there be long-term impacts on other systems?

Changes in weight

Tremors
Delayed sexual 
maturity

Respiratory issues

Impaired motor 
functions

↑ Susceptibility
To diseases

Cognitive functions



Bullfrog tadpole sampling in 2021

• Bullfrogs are an invasive species

• Tadpole sampling at 8 sites with 
different levels of connection to 
AltEn

• 83 tadpoles collected using 
dipnets

• Tissues in the process of being 
tested at our partner USGS lab 
in California in collaboration 
with Michelle Hladik





2022 collection



2022 collection

Air Vacuum Samples



NOAEL

NOAEL: No 
observable adverse 
effect level

LOAEL: Lowest 
observable adverse 
effects level

LOAEL Sub-lethal effects Lethal levels/
Not Cancer-inducing 

Stillbirths

What are the benchmarks for “safe” levels?
• Chronic exposures (air, water, soil, plants)?
• Impacts of chemical mixtures?

Will there be long-term impacts on other systems?

Changes in weight

Tremors
Delayed sexual 
maturity

Respiratory issues

Impaired motor 
functions

↑ Susceptibility
To diseases

Cognitive functions



What other connections we should be considering???



Lessons learned….

1) Everyone has a role to play
2) Try a different perspective (ex: systems approach to finding solutions)
3) Data informs policy change 
4) Data gaps =  no good



What are the challenges? 
• Pervasive use and wide coverage

• Understanding environmental fate

• Estimating realistic/relevant neonicotinoid exposure 

 

Data from USGS National Water-Quality Assessment Project

Treated crop seeds for 150+ million 
acres of corn, soybeans, canola, 
cotton, wheat, etc….. annually

Environ. Sci. Technol. 2015, 49, 8, 5088–5097



Imidacloprid Clothianidin Thiamethoxam

In 2011, 4.7 million pounds of the three 
neonicotinoids were used in the US



Imidacloprid Clothianidin Thiamethoxam

In 2015, <1.5 million pounds used? 

Beginning 2015, the provider of the surveyed pesticide data used to derive 
the county-level use estimates discontinued making estimates for seed 
treatment application of pesticides because of complexity and uncertainty. 
Pesticide use estimates prior to 2015 include estimates with seed 
treatment application.



Lessons learned….

1) Everyone has a role to play
2) Try a different perspective (ex: systems approach to finding solutions)
3) Data informs policy change 
4) Data gaps =  no good
5) State & Regional (trends, patterns, programs, efforts) 





NE currently has 2 farms with canola ~90 acres





How many out-of-state beekeepers operate in NE?

South Dakota  ↑ 

North Dakota  ↓ 

Our neighboring states…..



Lessons learned….

There are too many data gaps 

Too few resources & support for 
beekeepers and bee researchers

Particularly in Midwest/Plains

Bee infected with Deformed Wing Virus (DWV) transmitted by Varroa mites



USDA APHIS National Honey Bee Disease Survey Pesticide results (Traynor et al 2021) 







-Pesticide exposure is unavoidable!
        (in the air, in our food, in our home)

-What does that mean for bees? For us?
 
-Growing problem adds to the 
complexity of issues.

-PROBLEM= Overuse and over 
dependency of chemical treatments 



Lessons learned….

1) Everyone has a role to play
2) Try a different perspective (ex: systems approach to finding solutions)
3) Data informs policy change 
4) Data gaps =  no good
5) State & Regional (trends, patterns, programs, efforts) 
6) Find a better balance 



USDA ~ $4 billion

$864 millionEPA

NIH 
& CDC $60 billion





Lessons learned….

1) Everyone has a role to play
2) Try a different perspective (ex: systems approach to finding solutions)
3) Data informs policy change 
4) Data gaps =  no good
5) State & Regional (trends, patterns, programs, efforts) 
6) Find a better balance
7) Don’t disengage, don’t despair.  GET ENGAGED!!!
               we need more voices & perspectives

Thank you !!!



Policy Training for Beekeepers

• Asked to design new policy training 
workshop for beekeepers

• Travel stipends from One Hive ($2000) to 
encourage state/local beekeepers to 
attend national meeting and training

• Provide tips/practice on engagement 
with policy makers

• Will be offered again next year!



2025 NATIONAL BEE MEETINGS

American Beekeeping Federation Conference & Tradeshow in RENO, NEVADA

American Honey Producers Association 54th Annual Convention & Trade Show in TEMPE, ARIZONA



Ranking based on four categories: 

• Output, 

• Earning Potential,

• Distribution, 

• and Support



Thanks for your attention
For more information about workshops, research, & 

upcoming beekeeping programs

Visit our website or follow us 

unlbeelab@unl.edu

@unlbeelab

@JudyWuSmart1

@hapbeelady

Interested in donating to our program?
nufoundation.org/Beelab

mailto:unlbeelab@unl.edu
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