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CHEEC: Who we are
Established through the 1987 Iowa 

Groundwater Protection Act, CHEEC 
is a multidisciplinary environmental 
health research center that supports 

and conducts research to identify, 
measure and study adverse health 
outcomes related to exposure to 

environmental contaminants.



Iowa is overwhelmingly agricultural

State % row crop
# of hogs 2025 

(million)
# of beef cattle 
2025 (million)

Eggs 2025 
(million)

Nebraska 39.5 3.65 1.6 2,643.1

Iowa 67.0 25.30 0.81 13,505.6

Kansas 45.5 1.88 1.24 not listed

Oklahoma 21.3 1.99 1.95 568.7

Missouri 30.5 3.35 1.83 5,062.3



~3.5 billion lbs. of anthropogenic N is 
added to Iowa’s landscape each year…and a lot 

of it leaves in our rivers and streams
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Our rivers contain some of the highest average 
NO3

--N values nationwide
• USGS dataset of long term 

water quality data (Murphy & 
Sprague, 2019)

• The Des Moines and 
Raccoon sites ranked in the 
95th and 96th percentiles, 
respectively



“Iowa: The Dead Zone Starts Here”

Basin   Area Water Nitrate
Greater Mississippi 4.5 6.0 29.5
Upper Mississippi  21 21.2 44.5
Missouri   3.3 12.2 57.2

Overall Contributions (%) from Iowa (1999-2019)

Gulf Hypoxic Zone



Elevated stream nitrate poses a massive 
challenge to Iowa’s community water systems

7% of Iowa’s Community Water 
Systems that serve 37% of 

Iowans rely on surface water

Courtesy of Dr. Elliot Anderson



The 600,000 
consumers served 
by the Des Moines 

Water Works remain 
vulnerable to 

“pollution-induced 
water scarcity”



And it isn’t just 
Des Moines that 
is vulnerable
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Cedar Falls
Customers: 40,000
Water source: GW

Nashua
Customers: 1,500
Water source: GW



Iowa has 300,000+ private well users, 
with the most vulnerable in NE Iowa

Nitrate (mg/L as N)

Test results from the 
Private Well Grants 

Program and the 
Iowa Well Information 
System (2013-2022)

Between ~10-12% 
of all tests exceed 

US EPA MCL



Our problems are more than just nitrate

Our streams are most often 
impaired by bacteria

Leading causes of fish 
kills are animal waste 

and pesticides



View >> Header and Footer >> Add Unit Name

• Iowa applied 
up to 70 
million 
pounds of 150 
different 
pesticides 
(USGS - 2018 
data)

Iowa ranks fourth nationally for the amount of 
pesticides it used between 2015 and 2019



View >> Header and Footer >> Add Unit Name

The pesticides 
used are 
changing

• Use patterns show 
the rapid, more 
recent growth of 
certain active 
ingredients

Atrazine Clothianidin

AzoxystrobinGlyphosate



View >> Header and Footer >> Add Unit Name

Seed treatments are a 
major source



View >> Header and Footer >> Add Unit Name

Neonicotinoids are widespread in Iowa rivers
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PFAS are also an issue in Iowa

• Iowa DNR testing 
of community water 
supplies found 
some communities 
vulnerable to PFAS 
“forever chemicals” 
in drinking water, 
with many along 
the Mississippi 
River

IIHR-Hydroscience and Engineering/Center for Health Effects of Environmental Contamination



PFAS in shallow alluvial wells

• Recent CHEEC 
study found 
widespread PFAS 
contamination of 
shallow private 
wells in alluvial 
aquifers along the 
Mississippi River

IIHR-Hydroscience and Engineering/Center for Health Effects of Environmental Contamination



Age-Adjusted Cancer Incidence Trends 
(per 100,000 population) 
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In 2025, Iowa had the second 
highest age-adjusted rate of new 

cancers, and it is one of only three 
states experiencing a rising trend 

in cancer incidence. 

In 2022, an estimated 2,582 Iowans (ages 20+) were 
diagnosed with cancer compared to the number of 

cancer cases that would have been expected from the 
same age-sex-specific rate of cancer in the US.

Iowa has a cancer 
problem





CHEEC epidemiological studies 
suggest chronic health impacts from 
nitrate in drinking water

“….the strongest evidence for a relationship between 
drinking water nitrate ingestion and adverse health 

outcomes (besides methemoglobinemia) is for 
colorectal cancer, thyroid disease, and neural tube 

defects. Many studies observed increased risk with 
ingestion of water nitrate levels that were below 

regulatory limits.”

Cancer 
Site

Increased-
Risk

Nitrate drinking water 
concentration (mg/L as N)

Exposure 
(years)

Source

Bladder 1.6× > 5 ≥  4 Jones et al., 2016

Ovarian 2.0× > 3 ≥ 11 Inoue-Choi et al. 2015

Thyroid 2.6× > 5 ≥ 5 Ward et al., 2010

Iowa Women’s Health Study

Pete Weyer, 
Ph.D., CHEEC (ret.)



Number one issue of concern in your 
state for water quality and human health?
• If we develop effective policies to reduce nitrate contamination, will likely impact other 

pollutants of concern as well.
• Nutrient reduction strategies: 

• Numeric targets matter (TMDLs, water-quality standards)
• Some mandatory elements are essential, even when incentives remain important
• Monitoring and transparency sustain political and public support

• Successful agricultural fertilizer/manure limits:
• Mandatory nutrient planning tied to soil tests and crop uptake
• Explicit limits on timing (e.g., no winter or fall application on vulnerable soils)
• Escalating restrictions as environmental risk increases
• Monitoring and enforcement, not voluntary adoption alone

• Supporting investment in community public health, the State Hygienic Laboratory, all 
associated testing infrastructure, data dissemination and education

• Better leverage available nitrate data to assess vulnerable communities and chronic 
health impacts (cancer, birth defects, etc.)



Thanks and questions

Marty St. Clair
mastclai@uiowa.edu

www.cheec.uiowa.edu
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