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Scientific understanding of 
health effects is improving at 

a pace that far exceeds 
regulatory action 



In Iowa, we got Trouble (with a capital T) 
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Iowa’s total population in fecal waste:  
134 million human equivalents 

https://www.iihr.uiowa.edu/cjones/ 

https://www.iihr.uiowa.edu/cjones/






Most of our attention is paid to  
nutrients and the dead zone 

Jones CS, Nielsen JK, Schilling KE, Weber LJ 
(2018) Iowa stream nitrate and the Gulf of 
Mexico. PLOS ONE 13(4): e0195930. 
https://doi.org/10.1371/journal.pone.0195930 

“Our analysis shows that Iowa contributes between 11 and 
52% of the long-term nitrate load to the Mississippi-

Atchafalaya Basin, 20 to 63% to the Upper Mississippi River 
Basin, and 20 to 89% to the Missouri River Basin, with 

averages of 29, 45 and 55% respectively.” 

Gulf Hypoxic Zone 



Private Well Nitrate Levels (2016) (n = 4389) 

But nitrate is a problem closer to home 



https://iwqis.iowawis.org/ 

Iowa Water 
Quality 
Information 
System  
(IWQIS) 

https://iwqis.iowawis.org/


Is the MCL for nitrate strict enough?  



Growing evidence supports adverse  
health effects at half the MCL 

Cancer Risks (Iowa Women’s Health Study) 
• Bladder cancer 

• 1.6× risk at >5 mg/L for ≥4 years (Jones 2016) 

• Ovarian cancer 
• 2.0× risk at >3.0 mg/L for ≥11 years  (Inoue-Choi 2015) 

• Thyroid cancer 
• 2.6× risk at >5 mg/L for ≥5 years (Ward 2010) 

 

Reproductive Health (National Birth Defects 
Prevention Study) 
•  Iowa-Texas Study results (Brender, 2013) 

• Spina bifida: 2× more likely to ingest ≥ 5 mg of nitrate 
daily from drinking water than control mothers 

• Limb deficiencies: 1.8× more likely to ingest ≥ 5.42 mg of 
nitrate daily 

• Cleft palate: 1.9× more likely to ingest ≥ 5.42 mg of 
nitrate daily 
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In the news:  
Nitrate pollution of 
U.S. tap water 
could cause 
12,500 cancer 
cases each year 



“In the 20 years since that 
update (1996 SDWA 

Amendments) went into 
effect, not a single new 
contaminant has been 

regulated under the law.” 

Meanwhile, EPA has proven incapable of creating 
new regulations for drinking water  



Manure is not just nutrients 

EPA National Rivers and 
Streams Assessment 2013/2014 

Percent of river km above LLOQ sul1 



Iowa: Up to 66 million lbs. of 150 different active 
pesticide ingredients applied in 2016 



Kathryn Klarich & 
Gregory LeFevre 

So in Iowa,  
this shouldn’t be 

surprising  



Glyphosate and the evolving state of science  
regarding health risk to applicators  

“Overall, in accordance with evidence from experimental 
animal and mechanistic studies, our current meta-analysis of 

human epidemiological studies suggests a compelling link 
between exposures to GBHs and increased risk for NHL” 



When science is “settled”:  
The ongoing case of chlorpyrifos 

1965 - First registered as an insecticide 
 

2000 – Nearly all in home uses 
eliminated (suspected neurotoxin) 

 
2002 – Application rates restricted on 

most crops 
 

2009 – Registration Review initiated 
under FIFRA 

 
2012 – Further restrictions on application 

with “no spray” buffers 



Chlorpyrifos Registration Review &  
Revised Human Health Risk Assessment 

https://www.epa.gov/ingredients-used-pesticide-products/revised-human-health-risk-assessment-chlorpyrifos 



What is fracking? 



https://www.epa.gov/ingredients-used-pesticide-products/revised-human-health-risk-assessment-chlorpyrifos 



What we are looking at now?:  
Strobilurin fungicides 

Pyraclostrobin 



Strobulin fungicides: Environmental  
occurrence & evolving understanding of risks 



Some parting thoughts… 
• How we use our land certainly has consequences for public health.  

• Our scientific understanding of “what is safe?” is advancing at a pace that far 
exceeds our ability to create new regulations or revise existing standards. 

• There remain instances of chemical use (e.g., chlorpyrifos) where there 
should be little controversy, but nevertheless, regulatory inaction persists. 

• (To me) It is inevitable that the nitrate drinking water standard will need to be 
lowered. And if EPA won’t act, the States should (but probably won’t). 

• We need to expand our discussion beyond nitrate to include the hazards of 
and exposure to other byproducts of agricultural intensification (antibiotic 
resistance, emerging pathogens, pesticides…). 
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