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Studies have shown that the agricultural expansion and land use changes in the
Midwest of the U.S. are major drivers for increased nonpoint source pollution throughout
the regional river systems. In this study, we empirically examined the relationship of
planted area and production of three dominant crops with nitrate flux in the Republican
River, Kansas, a sub-watershed of Mississippi River Basin. Our results show that land use
in the region could not explain the observed changes in nitrate flux in the river. Instead,
after including explanatory variables such as precipitation, growing degree days, and
well water irrigation in the regression model we found that irrigation and spring
precipitation could explain >85% of the variability in nitrate flux from 2000 to 2014. This
suggests that changes in crop acreage and production alone cannot explain variability in
nitrate flux. Future agricultural policy for the region should focus on controlling both the
timing and amount of fertilizer applied to the field to reduce the potential leaching of
excess fertilizer through spring time runoff and/or over-irrigation into nearby river
systems.
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This article includes information on testing wells to safeguard your water; ways to
prevent well water pollution; sources of potential contamination in your community; and
how to protect your water following a natural disaster or emergency.
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In the United States and globally, contaminant exposure in unregulated private-well
point-of-use tapwater (TW) is a recognized public-health data gap and an obstacle to
both risk-management and homeowner decision making. To help address the lack of
data on broad contaminant exposures in private-well TW from hydrologically-vulnerable
(alluvial, karst) aquifers in agriculturally-intensive landscapes, samples were collected in
2018-2019 from 47 northeast lowa farms and analyzed for 35 inorganics, 437 unique
organics, 5 in vitro bioassays, and 11 microbial assays. Twenty-six inorganics and 51
organics, dominated by pesticides and related transformation products (35 herbicide-, 5
insecticide-, and 2 fungicide-related), were observed in TW. Heterotrophic bacteria
detections were near ubiquitous (94 % of the samples), with detection of total coliform
bacteria in 28 % of the samples and growth on at least one putative-pathogen selective
media across all TW samples. Health-based hazard index screening levels were exceeded
frequently in private-well TW and attributed primarily to inorganics (nitrate, uranium).
Results support incorporation of residential treatment systems to protect against
contaminant exposure and the need for increased monitoring of rural private-well
homes. Continued assessment of unmonitored and unregulated private-supply TW is
needed to model contaminant exposures and human-health risks.



