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Governor's Water Quality and Quantity Task Force Final Report

Attachment 2
Meeting Schedule
DATE LOCATION
July 14,2025 Kearney
August 20, 2025 Kearney
September 24, 2025 Kearney
October 23, 2025 Virtual
November 21, 2025 Kearney
December 16, 2025 Norfolk
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Beneath the Plains:
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Public Health is the
science of protecting
and improving the
health of people and
their communities

Educate
the
Public

Gr.nntribute-il
to Public
Dialogue

Enhance
Monitoring

Research

C-5



C-6



Water Quality & Health in Nebraska

Nitrates A Costly, Persistent Problem For Small
Towns

Nebraska’s nitrate problem is growing
worse and it's llkely harming our kids

Yangi Xu Flatwater Froe Press Ot 28 2027 Updated 002

by Grant Gerlock. NET Newsitarvest Public Meda W Il

Brmaha Slorkd-Herald

Nebraska’s nitrate problem is serious,
experts say Can we solve it?

Matthew Hansen and Yangi Xu Flatwater Free Pre

Clean water doesn’t come cheap: Nebraska
towns are shelling out millions to treat

nitrate-laced drinking water .
e et _ N ' \(*I)]d.‘skd tn\\"ns l)d\ more for water

Nitrogen fertilizer on farm fislds helps crops grow. But if there's too much loft over in the soil, it can
poliute water supplies as nitrates. A big city lawsuit in lowa over nitrates has grabbed headlines, but
many small towns have the same problem

el o g it —t -
[=rr v

M«mmamm

®maha @lorld-Herald

E-edition N

Researchers detect insecticides in water,
home near troubled Nebraska ethanol
plant



Nitrate & Drinking Water

85% get their home water from
groundwater

Over 360,000 residents get their water F
from private wells

Sources: Nitrogen fertilizers, animal and
human waste

Regulatory limit: 10 mg/L as NO,-N (USA)
Greatest exposure
e Agricultural areas

e Private wells
* Not regulated
e Sparse measurements
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Areas of Highest Risk of Nitrate Contamination

Areas with the highest
risk for contamination
of shallow ground
water by nitrate
generally have high
nitrogen inputs to the

Nitrogen Aquifer
input vulnerability

B High High i i land, well-drained soils,
:;n;r:::::gt ::k of | E High Low 200 WLOMETERS and a high ratio of
contamination O Low High cropland to woodland.
B

Low Low q
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Nitrate impacts most of Nebraska

Model Prediction
- Below 3 mg/L

Between 3-5 mg/L
~ Between 5-10 mg/L

B Above 10 mgiL

Credits: NDEE Drinking Water and

Groundwater Division N E B P A S V A

Spatial Reference: NAD 1983 State Plane %7 1\ \I \

Nebraska FIPS 2,600 Feet

Frojeciion: Lambett Conformal Camc DEPT. OF ENVIRONMENT AND ENERGY 2025




Nitrate & Human Health

Regulatory limits of nitrate in drinking water are set for infant
development of methemoglobinemia, not for other health outcomes

Numerous scientific studies have looked at the relationship of
nitrate in drinking water on human health

High concentration of nitrate in drinking water has been linked to
adverse health outcomes

Strongest links: A
Minor health ailments

Methemoglobinemia
Preterm birth issues
Birth defects
Pediatric cancers
Adult cancers

C-11



N-nitroso compound (NOC) formation from ingested

nitrate (drinking water & diet)

Nitrate -> nitrite

Nitrite + stomach acid

1

N,O; +
amines/amides

!

NOC

Heme iron
(red meat)
Thiocyanate
(smoking)

Antioxidants

(vitamin C)
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Adult Health Issues

Increased heart rate, nausea, headaches, and abdominal cramps

Cancers

Colorectal cancer ( 5 studies; 4 positive)
Thyroid disease (3 positive studies)

. Increase risk of thyroid cancer (5 mg/L)
Kidney cancer (2 studies; 2 positive)

Bladder cancer (4 studies; 2 positive)
Non-Hodgkin lymphoma (3 studies; 1 positive)

Alzheimer's, Diabetes And Parkinson's Disease
Ward et al. 2018
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Research 1in Iowa

* Long-term ingestion of elevated nitrate in drinking water was associated with
a? increased risk of bladder cancer among postmenopausal women. Jones et
al. 2016

* High nitrate levels in public drinking water and private well use may increase
ovarian cancer risk among postmenopausal women. Inoue-Choi et al. 2015

* Exposure to total trihalomethanes in drinking water is associated with the risk
of rectal cancer. Nitrate in drinking water was not associated with risk of colon
or rectal cancers. Jones et al. 2019

* Positive association between a relatively low dietary intake of nitrite from
processed meats and stomach cancer risk in postmenopausal women. No
association between long-term exposure to nitrate or TTHM levels in public
water supplies and the risk of these digestive system cancers. Buller et al. 2021
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Health Issues in Children

Multiple health issues have been identified in children

« Methemoglobinemia (Infants less than 6
months)

e Pediatric brain cancers (2 studies; 2 positive)
 Non-Hodgkin Lymphoma (3 studies; 1 positive)
* Non-Hodgkin Lymphoma had a three-fold increase

in risk with nitrates and atrazine in Nebraska study
(Rhoades et al 2013)

Ward et al. 2018
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Maternal & Fetal Health Issues

CDC report 1996 showed a cluster of spontaneous abortions (miscarriages) in rural Indiana
Private wells 19-26 mg/L

California study found an increase in spontaneous preterm births with drinking water nitrate of 5 to 10
mg/L (Sherris et al. 2021)

Fetal growth restriction with exposure of high nitrate in drinking water (Coffman et al. 2021)

Fetal hemoglobin is particularly susceptible to oxidation

Study shows elevated methemoglobin cord blood with exposure to nitrate during pregnancy
(Tabacova et al. 1998)

Central Nervous System (CNS) Malformations
5 of 6 studies found a positive association with nitrate
4 of the studies had concentrations less than 10mg/L
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Which groups are
susceptible to negative

health impacts of nitrate?
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Populations of Concern

Pregnant people and their fetus

Young infants (< 6 months of age)
Children

People with oxygen transport or delivery
conditions like anemia, cardiovascular
disease, lung disease, sepsis and presence of
other structural hemoglobin variants

People with high nitrate in their well water
* Diet also plays a role
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Environmental & Institutional Context

Municipal Water System Pesticide Use Private Well (Depth & Testing)

Agricultural Management Other Env. Exposures (uranium, etc.) Climate

Education Geology Healthcare Professionals Local Health Departments

Sources Exposure Pathway Health Outcomes

Minor Health Ailments
.:;r’ Drinking Water Methemoglobinemia

. Preterm Birth Issues
Animal Waste e
Recreational Water Pediatric Cancers

Human Waste Adult Cancers

g Nitrogen Fertilizers

Social & Behavioral Context

Rural/Urban Literacy Age Preexisting Health Conditions

Genetics Socioeconomics Diet Microbiome Medications
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the
good i

Health Concerns 1n

Nebraska
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Iowa & Nebraska have 5 of the Top 25

Incidence Rates
I 2290 - 356.0 356.1 - 439.0 439.1-4900 | 490.1-5460 M 546.1-6530  Suppressed Values

3in the Top 10
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Centers for Disease Control & Prevention

Data from 2003 - 2014 and reported as age-adjusted incidence
rates of childhood cancer per 1 million:

group total tf:l?].n: 171,432 UnitEd StatES 173.7 A

'State |
New Hampshire 205.5 3 ‘ A |4 rl:s__
New Jersey 192.3 a
Maine 190.5 § *
B oc New York 190 £
Pennsylvania 186.6 g A
i W, Connecticut 185.8 g" .
‘ Nebraska 183.2 'i . *
4 k Texas 183.2 g1/
@\ @ 180.0-2055 \ Oregon 182.6 3 R TR
E UL Massachusetts 181.5 e _ _ _
D 145.2-160.9 1964 1990 <004 2009 <014 201%
Data not available Year of Diagnosis
ICCC: International Classification of Childhood Cancer Figure 2. Change in PC Rates in lowa and Nebraska (1994-2019)

Siegel et al. Geographic Variation in Pediatric Cancer
Incidence - US, 2003-2014. MMWR, 2018

Courtesy of Don Coulter, MD
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All Pediatric Cancer

D
| Soots s
|
ol Creypmrre
[

Incidence Rates

Incidence of ne
pediatric cancers in B .
Exceeds Statewide incidence -[- HMIS;M FETT

Nebraska is among
the five highest in
the United States
(Farazi et al., 2018).

[ 233-332

E d Stat d _ _d - 333.433
xceeas ewiae inciaence
- 434-2882 Sintewide incidence rate = 33.3

Courtesy of Don Coulter, MD Farazi, etal. Cancer Epi, 2018

C-23



Pediatric Brain & other CNS Cancers

1987- 2016

Nebraska counties with elevated atrazine or nitrate levels reported more childhood cancers than
counties with lower levels of these chemicals.

! AAI Brain & CNS
AAl Brain & CNS | | Below national average
= b o) | I Above national average

JAA4R
- 770 ’ N D cm*sw nchuded r T T T T T T T 1 A
| BRI A 0 % 100 200 Mies
L) Sttt 6 2% ®  100Me
A B
Relative to the national average, the age-adjusted incidence of pediatric brain and other CNS

cancers 1s higher in 63% (54/86) of the Nebraska counties.

Quattara et al., 2022 GeoHealth
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Unexpected Costs

Moving

Financial burden

Higher rates of bankruptcy

Wisconsin study:

$250,000-51.5 billion in medical
expenditures

$1.3-$6.5 billion lost in productivity



Goals for Addressing Water Quality

.9 |dentify at-risk areas and Encourase water testin
T people & &

Find low-cost to no-cost Maintain these water
solutions systems
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The Water, Climate and Health Program
pioneers interdisciplinary research, education,
and collaborative solutions to public health
challenges associated with water and climate 1in

Nebraska and around the world.
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A Mula-Institution Imtiative

Y

COLLEGE OF PUBLIC HEALTH

W | WATER, CLIMATE &
& N | HEALTH PROGRAM

ﬁ \ THE DAUGHERTY
WATER /»»FOOD
i 1 GLOBAL INSTITUTE
u at the University of Nebraska

C-29



Our Foundational Commitments

Pediatric Cancer Research

carrar estrm e

Development

. ' jesst
= P jversity
e __ ) _]_k!;:w e :
- — I T
| f

li'Il‘[ .'. : IL, &
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Water Quality at the WCHP
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Communication: Diverse Opportunities

HCPs Self-Rated Knowledge of the Health
Impacts of Nitrate Contaminated Drinking
Water (n=655)

Very Knowledgeable

Knowledgeable

Somewhat Knowledgeable

Not at all knowledgeable

0 10 20 30 40 50

% of Respondents

60

HCPs Self-Rated Confidence that They Can
Advise Patients About the Health Impacts of
Nitrate Contaminated Drinking Water (n=655)

Very confident |
Confident
Somewhat confident

0 10 20 30 40 50 60

% of Respondents

»
©

Healthcare providers
(HCPs) surveyed

L O

Natural Resource District
employees (NRDs)
surveyed

HCPs Self-Rated Likeliness to
Distribute Educational Products to
Patients if they were Available (n=596)

Not at all Likely
11.6%

Very Likely
20.3%

Somewhat Likely
33.6%

Likely
34.6%



Water Quality Education & Engagement

NITRATE AND HEALTH

PROTECT THE HEALTH OF YOU AND YOUR LOVED ONES BY KNOWING WHAT
15 1M YOUR DRINKING Wﬂ‘iﬂ'

N Nebraskans Can Treat T

Keep Your Baby Safe
— Drinking Water tor i

Nitre
from

e drsmking winer bas high concerrarins of nitrare, the Mebraska Dieparmmens of
Eavimnment and Energy (NIJEE} bs offering an oppoenmiry foe you m treat ir fi free wik
the Reverse Ot System rebes progrm.

WHERE AND WHAT 13 HOW CAN CONSUMING NITRATE What are Nitrates?
MITRATE? IMPACT HUMAN HEALTH? Bliteates e cheecals that can get v
b rivana drinking watsr wells fram;
+ Farm fariizess

Application opens: January Ist, 2023
Application closes: June 23, 2024

« Animal mare

A . 2 Why Apphy?
Eligibility Requirements: - ¥, - Seplic system
E : : Toeasing your drinkimg wirer helps WHAT CAM 1 DO TO PROTECT -
TR A ——
;d,,,,, ol BB precect che health of you and your loved ersity Ofcf’l?‘bra[“a Nitrate'} MIYSELF AND MY FAMILY? Can Drinking Nitrates be Harmiur?
s Viedical Cente! b

2 The private well muse bn mgntwred. Dfinkiﬂg Water During Pregrancy

There are ke heseh snmets e
Al it Wl e drinking niteatr contaninased water, The Impacts on Health
quality dats from che Seame borareey, wih i
cearing resulns dated mo éarfer chan Janoary 1 i YRR
e * protarm birth imury
= birth defecrs
A, Culy wells wich samples sbowe 19 ppm * e cancen
serace will Be eligiile for this progeam. = adalr cancen L4 ]

v

hupstigo.unl.edufroapp

Application for RO, rehate &)1 : ke sate L ki @
e ?E SR

Check iF your well i seginizrsd
hirguifgnanleduicheckwel] G

Get up to $4,000 | tercrrnmt
 reimbursed! | s’ 2

“Biabrms. uncer 6 oot ate expeciity winemte o nivshes. Drinking
mect wilh nirete-conieminated. well waler o0 Cowme stk
armblems and, in severe coses. may be |d=Syestening. 00 no

Tl with it Sl tests above ¥ mgiL of ninme

’ Mars projeram derads
L e

Citizen Science and Environmental water

Education Showcase:
. uvality &

ealth Toolkit

Why might we develop ur ‘
middie school and high il -

school curriculumand N />
frain teachers to focus A S
onwater guality and

citizenship skills?
‘Water Quality & Health

ns Resource
For Public Heaith & Health Prolessionals In Mebraska
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Water Quality Communications

for Public Health

1. The Basics of Water Quality

2. Water Quality and Health

3. Testing and Treating Your Water
4. Stakeholder Checklist

5. Water Quality Communication
6. Appendix/Resources

“Water

,.__?uclli &
Health Toolkit
Aﬁ‘y

Water Quality & Health
Communications Resource

For Public Health & Health Professionals In Nebraska
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Protecting Nebraska’s Waters Curriculum

Taylor Hamblin, Why might we develop T l‘

|
PhD at the middie school and high g
, school curriculum and N\ '
WCH,P > train teachers to focus X é,
Rescarch Semimar on water quality and
Serzes in Spring citizenship skills?

2023

Middle and High School Curriculum that
engages students with water quality 1ssues.

Developed by WCHP’s Taylor Hamblin, PhD

Connections and engagement throughout the
state

Citizen Science and Environmental
Education Showcase:

Empowering Youth, Inspiring Civic Action
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Drs. Gold and Bell discussing private well

WCHP In the C()Hlnlunlty & Beyond testing on UNMC’s Rural Health Matters, 2023

2024

NEBRASKA
Pukslic: Healthv
CONFERENCE

“Flatwater Free Press Forum on Nitrates in Nebraska’s
Water” in Norfolk, NE in March 2023.

Discover your path to

weliness at the Healthy

Living Expo in Niobrara!
Partner Spotlight!

UNMC Water, Climate, and Health Program-
~ Laura Nagengas! & Jessenia Hincaple

Fun with Loura and

wour health in te

P shape!
o s s o Don't miss out — vislt Laura and Jessenta at the
w COLLEGE OF PUBLIC HEALTH - Expod

Coma sea us on

—

LIS ATER - CLASS ACTION SUIT FILED AGAINST SILICON VALLEY Ba
A

from

at the
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Opportunities for Moving Forward

'ﬂ?‘ Partnerships to educate and do outreach

}E‘ Improve testing of private wells
-6- Continue to research these issues — it would be great to e ——— &_L
— expand our studies to include Kansas
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The Water, Climate and Health Program 1s made possible
through generous support provided by:

Wl

INITIATIVE Claire M. Hubbard Child Health | W=
‘ Foundation Research Institute | © Childrens

Our Key Partners:

Special Thanks

Kristina Kintziger, PhD Summer Woolsey, MPH Taylor Hamblin, PhD Don Coulter, MD
Yeongjin Gwon, PhD Krista Brown, PhD, MBA, MPH Harshanee Jayasekera, PhD Ann Anderson-Berry, MD, PhD
Elli Rogan, PhD Siddhi Munde, MS Babak Fard. PhD

i Ari Li, MS :
Mounika Kudary, MPH 1anna Li e
Thomas Barnett, MPH Julie Petersen, PhD, MPH
Jabeen Taiba, PhD Renata Rimsaité, PhD
Kelli Gribben, PhD Kaycie Lane, PhD
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Get Involved

=[= go.unmc.edu/waterclimatehealth

Sign Up for
Our jesse.bell@unmc.edu
Newsletter

. @UNMC_WCHP
= @ wchp@unmc.edu

Donate
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