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Nitrate & Drinking Water 

Percentage get their home water from groundwater
- 85% of Nebraska
- >75% of Iowa
- ~70% of Kansas
- 33% of Missouri
Residents get their water from private wells
- >360,000 Nebraska residents
- >230,000 Iowa residents
- >150,000 Kansas residents
- >800,000 Missouri residents

Sources: Nitrogen fertilizers, animal and human waste
Regulatory limit: 10 mg/L as NO2-N (USA)
Greatest exposure

• Agricultural areas
• Private wells

• Not regulated
• Sparse measurements
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Nitrate impacts most of Nebraska
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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:
Minor health ailments 
Methemoglobinemia 
Preterm birth issues
Birth defects
Pediatric cancers
Adult cancers 
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N-nitroso compound (NOC) formation from ingested 
nitrate (drinking water & diet)

           Nitrite + stomach acid
                          

  N2O3  +
                amines/amides        

NOC

Oral bacteria:    Nitrate -> nitrite

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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Agricultural Health Study: Iowa

• Long-term ingestion of elevated nitrate in drinking water was associated with an 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

• Risk was elevated with increasing levels of drinking water nitrate-nitrogen at 5mg/L. Ammons et al. 
2025

• 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

• Drinking water nitrate-N exposure, at average levels > 10 mg L-1, is a risk factor for prostate cancer. 
Spaur et al. 2026
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Health Issues in Children 

Multiple health issues have been identified in children

• Methemoglobinemia (Infants less than 6 months)
• 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



Health Concerns in 
Nebraska and other parts 

of the Central Plains 



Iowa & Nebraska have 5 of the Top 25 

3 in the Top 10
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Centers for Disease Control & Prevention 

Courtesy of Don Coulter, MD
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Incidence of 
pediatric cancers in 
Nebraska is among 
the five highest in 
the United States 
(Farazi et al., 2018).



Pediatric Brain & other CNS Cancers 
1987- 2016

Relative to the national average, the age-adjusted incidence of pediatric brain and other CNS 
cancers is higher in 63% (54/86) of the Nebraska counties.

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

Ouattara et al., 2022 GeoHealth



Results: Vulnerability Mapping

High values for both

1992–2019

Average pesticide 
application

Susceptibility 
index



  

MILESTONE HIGHLIGHT: Taiba et al. published 
Risk-based mapping of pesticide usage and 
social vulnerability in the contiguous United 
States in BMC Public Health Dec 2025. 



BIRTH DEFECTS
Bivariate mapping: Spina bifida prevalence and (A) % state population affected 
by known nitrate violations in community water sources and (B) aggregate 
pesticide application by state. Purple represents correlations.

A. Spina bifida and Nitrate B) Spina bifida and Pesticides 



Unexpected Costs

Moving

Financial burden

Higher rates of bankruptcy

Wisconsin study: 
$250,000-$1.5 billion in medical 
expenditures 
$1.3-$6.5 billion lost in productivity 



Goals for Addressing Water Quality 
Issues 

Identify at-risk areas and 
people Encourage water testing

Find low-cost to no-cost 
solutions

Maintain these water 
systems 



Engagement and Outreach



Water Quality at the WCHP



Communication: Diverse Opportunities



Water Quality Education & Engagement
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WORK IN PROGRESS: Fard et al. 
creating a web-based Region 7 
Vulnerability Dashboard



WCHP In the Community & Beyond

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

Drs. Gold and Bell discussing private well 
testing on UNMC’s Rural Health Matters, 2023



Opportunities for Moving Forward 

Partnerships to educate and do outreach

Improve testing of private wells 

Continue to research these issues

Create education materials for stakeholders
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Get Involved

@UNMC_WCHP

Learn More 

Sign Up for 
Our 

Newsletter

Donate 

wchp@unmc.edu

jesse.bell@unmc.edu

go.unmc.edu/waterclimatehealth
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