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Atrazine and nitrate are the two most prevalent drinking water contaminants in Nebraska.  
Does exposure increase risk of adverse health outcomes?  

Source: Quality-Assessed Agrichemical Contaminant Database for Nebraska Groundwater  (queried Fall 2015)

Wells sampled for atrazine (1977-2014)             Wells sampled for nitrate (1977-2014)
916 positive of 4311 wells sampled 18,843 positive (> 2 mg/L) of 25,811 wells sampled



Well types sampled (1977-2014)  Percent wells positive for nitrate, atrazine and combination by well type (1977-2014)
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Agrichemical contaminated groundwater in Nebraska
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Adverse health outcomes from exposure to 
nitrate and atrazine in drinking water - is it plausible? 

• Nitrate + Atrazine can form N-nitrosoatrazine (NNAT)
• Many nitrosamines are carcinogens/teratogens in animal models
• Hypothesis - Exposure to the mixture is more toxic than exposure to 

either compound alone.   



Non-Hodgkin lymphoma risk and drinking 
water nitrate (and atrazine) in Nebraska



Nebraska birth defect rates by county and 
wells positive for nitrate + nitrosatable agrichemical 

Birth defect rates 2005-2014.  Source: Nebraska Department of Health and Human Services



Limitations in exposure assessment
• Non-Hodgkin Lymphoma

• Latency period 
• 10 to 20 years post exposure

• Exposure assessment requires 
• Residential longevity

• 10-20 years before diagnosis
• Water quality data

• Excludes private well users
• Some nitrosatable agrichemicals not 

monitored  (~ 30 in Nebraska)

• Birth Defects
• Latency period

• Teratogenicity occurs in first trimester
• Exposure assessment requires

• Residential longevity
• 3 years prior to conception?

• Water quality data
• Excludes private well users
• Some nitrosatable agrichemicals not 

monitored (~ 30 in Nebraska)



Nitrosatable agrichemical 
groundwater contaminants (NC)

Wells sampled for any NC (1977-2014)            Wells sampled for any NC except atrazine (1977-2014)
1122 positive of 4736 wells sampled 853 positive of 4736 wells sampled

Source: Quality-Assessed Agrichemical Contaminant Database for Nebraska Groundwater  (queried Fall 2015)



What’s next?  
• Pilot/feasibility case-control study

• Nebraska women (n=40)
• Questionnaire

• demographics/health/residential history
• Water sample 

• Nitrate/pesticide analysis
• Age dating

• Saliva sample
• Salivary nitrateànitrosation potential

• Blood sample
• Gene x Environment Interactions



What’s next?    
Are individuals exposed to nitrate (NO3) and atrazine (ATZ) in drinking 
water at higher risk of developing t(14;18)-positive follicular NHL 
compared to t(14;18)-negative individuals or controls?  

1. NO3+ATZ à follicular NHL 4. t(14;18) à NO3+ATZ à follicular NHL
2. NO3+ATZ à t(14;18) positive à follicular NHL 5. t(14;18) à NO3+ATZ à bcl-2 à follicular NHL
3. NO3+ATZ à t(14;18) positive à bcl-2 à follicular NHL
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What’s next?  
• Nebraska may be a good 

venue to conduct a cohort 
study to better understand 
the human health impacts 
of agrichemicals in drinking 
water.

• If there is an association, 
we can develop preventive 
measures.  
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