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Introduction:

u Ali Khan- Dean, College of Public Health UNMC
u Terra Uhing- Executive Director, Three Rivers Public Health Depart
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Presentation Outline:

u Judy Wu-Smart, PhD- UNL | Bee Research

u Shannon Bartelt-Hunt, PhD - UNL | Environmental Monitoring
u Elizabeth VanWormer, PhD- UNL | Wildlife Sampling

u John Schalles, PhDd Creighton | AikEn Contaminant Studies
u 1st Q&A

u Jesse Bell, PhDOUNMC | The Effects Of AltEn Contamination On Huma
& Environmental Health

u Kaleb Michaud, PhDAUNMC | Human Health Effects
u Eleanor Rogan, PhDAd UNMC | Neonicotinoid Sampling
u 2nd Q&A
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2022 AltEn Health Study Team
Update from UNL Bee Lab

Judy Wu-Smart PhD

Creighton Nebidska ‘ w Nebias l%b A~ THREE RIVERS

U N I V E R S I T Y M d L CO W Dodge Saunders[-rWashmgmn Ca




Dead water forager bee

collecting plant guttation from
milkweeds




2018-2019
sticky trap samples
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Trap seed dust and Bt
corn pollen with plants that
do not provide food or
nesting habitat for pollinators

USDA National Agroforestry Center 2015

(DanSnow: Water Science Lab)

Traps behind tree barriers Clothianidin | # per Average | Range Clothianidin \(ppb)
sample (ng/cm?) | (ng/cm?) \

Distance 2018 25.6 0.09-116.6
south of (n=16)

plant (miles # samples  ave Sept 2021 0-5 0.22 0-1.6 low )
1.1-1.2 3 i 214.32 1.27
(n=8)
2.26-2.34 10 2804 035
2.64-2.87 8 0.99 0.06 29 255287 9 3.73

ewer pesticides and lower levels found in air  -borne (dust) samples &



High bee losses at apiaries near AltEn pollution Low losses at all o
ENREC Fire shop apiary ENREC Agronomy apiary (Lincoln and Nebras
Omaha apiary (North) Lincoln apiary (South)
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From 2017/-2020:

A 54 hives across 6 apiaries

A 1-3 miles away (South/SE of facility)
A 0% survival by August/Sept

0% overwintering survival

In 2021
A6 oOcontaminatedédé + 2 oOcontrol 6

A 30% overwinter survival (7 alive/23 total)

In 2022

A 28 new + 12 overwintered colonies
Al10dcontaminatedo and
A 69% survival (Fall 2022) (22 alive/32 total)
A % Overwinter survival?
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Are there lingering environmental
Impacts on colony functions?

AFour observation hives at two different locations
A~100 painted bees added twice a week
A Observations three times a week
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Critical hive behaviors were impacte

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

0.6 *
% 7))
%50.4
C 2
gk
E 202
Z
0.0 A Lays ~1000 eggs/day
Kimmel ENREEC A Lives 2-3 years
Site A Critical for hive
13 = 10.49, p = 0.048 survival
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Persistence of residues in Iandscape? A | -

Impacts of chronic exposure?

Clothianidin (ug/L or ppb)

2020 Samples high average

Wildflowers 42.8 13.3
In-Hive Pollen 284.5 109.2
In-Hive Nectar 1.8 0.2
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NOAEL LOAEL Sublethal effects
| |

> 1 |

L - l

- Changes in weight § Susceptibility | |

To diseases ReSpIratOI‘y ISSUesS

NOAEL: No Tremors
observable Impaired motor Delayed sexual
adverse effect functions maturity
level

LOAEL: Lowest
observable
adverse effects
level

What are the benchmar ks for
A Chronic exposures (air, water, soil, plants)?
A Impacts of chemical mixtures?

Will there be long -term impacts on other systems?
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2022 AltEn Environmental Monitoring

Shannon Bartelt-Hunt, PhD
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Environmental
Monitoring

u Our team has collected surface water monthly
between March and November 2022 using two
methods dgrab samples and passive samplers

u Sampling stations along Johnson Creek and an
unnamed tributary will help characterize how run -
off from land treated with waste products affects
surface water

u Passive samplers accumulate chemicals over 34
weeks and increase our ability to measure low
levels of pesticides and fungicides
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Surface Water Monitoring - September 2022

Chemical Present in Johnson Creek Grab Present in Johnson Creek
Samples in Sept 2022 Passive Samples in Sept 2022

Imidiacloprid Yes Yes

Imidiacloprid desnitro Yes Yes
Imidiacloprid urea Yes Yes
Thiamethoxam Yes Yes
Thiamethoxam urea Yes Yes
Clothianidin Yes Yes
Metalaxyl No Yes
Azoxystrobin Yes Yes
Picoxystrobin No Yes
Pyraclostrobin No Yes
Trifluoxystrobin No No
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Summary of Surface Water Sampling

u Concentrations in 2022 1
have generally been 1- 08
2 orders of magnitude S
lower than those 3 06
detected in April 2021 < o5 —C wpsteans
c - pstream
u Results suggest that £ 04 e peveam
.. . o 8- JC Reservior - upstream
pesticide loading to 5 o3 —e—JC Reservok - downstrean
area streams is 02
decreasing over time 0.1
O e
5P 3258588835585 ¢3
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Partnerships with the USGS

u UNL is partnering with the United States Geological
Surveyds Drinking Water and
Integrated Science Team

u One group is measuring the occurrence of over 400
chemical and microbial contaminants in well water from
households near AltEn

u Another team is sampling and evaluating the impact to
aquatic organisms in area streams

u Results of testing will be available in approximately 1
year
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Deep soil coring at ENREC

u Deep soil cores were drilled on
the ENREC property and tested Clothianidin in unsaturated zone soil (hg/g)
for peStICIde reSIdueS 0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00

u Results compare subsurface
levels of residues in fields
receiving wetcake (treatment)
to an adjacent area with no
wetcake application (control)

—— Control

Depth (feet)

u We are interested in finding
additional locations in the
region where wetcake and
wastewater were land applied
to investigate pesticide
transport to deeper soil

—0— Treatment

Creighton Nebraska

UNIVERSITY Medical Center

N BIIVERSITY oF THREE RNERS
Lincoln” W PUBLIC HEALTH DEPARTMENT




Updates on wildlife sampling & One
Health training

Liz VanWormer, UNL School of Veterinary Medicine & Biomedical
Sciences, School of Natural Resources
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il -
u Invasive species, widely-
distributed

Tadpole sampling (8 sites in
2021) with different levels of
connection to AltEn

. u 83 tadpoles collected at 5 sites,
43 tested

|, Collaboration with Dennis
Ferraro, UNL School of Natural
Resources

. u Tissues tested for pesticide
residues at our partner USGS lab
(Michelle Hladik)



Bullfrog tadpole sampling results

@ % Valley 579 u 166 agrochemicals tested

NIIJEQNZ

Qns

u 2 neonicotinoid and 8
fungicide pesticides or their
degradation products
detected

43y 25eid

Yutan

— - Venice

D Mead : \

u Neonics/degradation products
only detected at a site

downstream of AltEn (S2)
°AItEn

'9 s1 u For the majority of
fungicides/degradation
products, the highest levels

O 3 Nenn were detected at a site
downstream of AltEn (S2)

Ithaca

USGS public data release: https://doi.org/10.5066/PONAYOGM
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FUTURE
DIRECTIONS:

e ——

~ | Expanded site

i

sampling in Spring
2023

Histopathology
collaboration to assess
Impacts on tadpoles

u Collaboration with Mar
Drozd, UNL ‘




Songbird sentinels of pesticide exposure '

A Redwinged blackbirds
monitored across a
spatial grid of sites in the

Mead landscape
A High - low pesticide
contamination areas

A Collaboration with Larkin
Powell, UNL School of
Natural Resources




Egg sampling & nest monitoring
In 2021-2022

u Nests identified, 1 red -winged blackbird (RWB) egg
collected per nest

u Brown-headed cowbird egg collected when
present in a RWB nest

u Nests monitored weekly during 2021 breeding season
to assess egg numbers, hatching, chick fledging

u 2021:145 eggs sampled (33 analyzed)
u 2022:58 eggs sampled

Eggs in the process of being analyzed for pesticides at
our partner USGS lab (Michelle Hladik)
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Egg sampling preliminary results
(2021)

u Key findings

u Songbird eggs are an effective sentinel for
pesticide residue in this environment

u Highest concentrations of pesticide
residues detected in samples:

u Bordering AltEn

u Inclose proximity to a site that
housed an undistributed wetcake

pile
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Summary:

A Pesticide residues
detected in songbird eggs
and tadpoles

A Highest pesticide levels
detected close to AltEn,
along water flow paths
connected to AltEn, and
near wetcake piles

A One Health research
and student training ongoing
to expand the study in 2023
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Creighton University - AltEn
Contaminants Studies

Drs. Marie Adomako, Pierce Greenberg,
Joe Phillips, John Schalles & students
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Creighton University - AltEn Contamina

AHands in the Dirt
ATesting the soil for AREn contamination and remediatio

AFeet in the Stream
AMonitoring stream community responses to AltEn contam

AEyes in the Sky

AUsing drone and satellite images to examine environme
change and impacts in Saunders County
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Hands in the Dirt

A Soil bacteria near and around
AltEn may be impacted by field
application of waste, backing up or g
flooding of wastewater, etc.

AWe have begun testing soil on
sites upstream and downstream
from AlIREn.

‘4\‘.? e

A Plans to test whether soil with
AltEn contamination can be
remediated by natural soil bacteria.
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Soil sampling sites along AltEn
runoff corridors on November 2, 2022
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Feet in the Stream AWeae interested

Invertebrate animals
& Insects) downstrea
VErsus upstream cont
been impacted by site

AWe set rock traps to colle
samples of invertebrates
monitor how many of which
are present.

A The diversity and numb
Invertebrates over ti
the health of a stre
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