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Why is this research important?
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Drinking Water Nitrate and Human Health: An Updated Review
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STORIES IN ILLINOIS

ORIGINAL ARTICLE
Small Wetlands, Big Benefit: How
Using spatially variable nitrogen application and a1 to Harness Nature to Filter
responses to evaluate crop nitrogen use efficiency Agriculture Runoff
Paul B. Hegedus - Stephanie A. Ewing ™ - A long-term study of constructed wetlands in lllinois shows a nearly 50%
Clain Jones™ - Bruce I). Maxwell = reduction of excess nutrients in agricultural runoff that can damage wildlife |

habitat and impact drinking water quality.
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A. Shallow Subsurface Groundwater

Why is this resea
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| Biogeochemistry (2019) 143:347-369

| https://doi.org/10.1007/s10533-019-00566-5

| Groundwater nitrate removal in riparian buffer zones: |
“'|a review of research progress in the past 20 years




1. Variable nitrate concentrations reflect different reduction pathways.

i 2. Spatial patterns in riparian water chemistry reflect ecosystem controls
| on hydrology and react|V|ty
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Flow through riparian substrate Direct discharge into stream




What do the data tell us?

Heterotrophic nitrate reduction: 5CH;C00~ + 8NO3 + 13HY - 10C0;(g) + 14H,0 + 4N,
Dissolution and dissociation of inorganic carbon species: CO4) + HZLHH!I
Heterotrophic sulfate reduction: 2CH,0 + SOy~ — H,S + 2HCO5



Nitrate reduction occurs

What do the data tell us?

Heterotrophic nitrate reduction: NO; & F HCO5 In riparian COFFIdOrS, but
varies within and across
Heterotrophic sulfate reduction: 1503_ & IHCOg_ riparian ecosystems
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Louse Porter

terrace riparian stream
groundwater groundwater channel

Analytical
uncertainty: 2021-2022

NO, =5% Terrace groundwater:
else=10% 2013-2016 (Sigler et al., 2018), 2021-2022



What do the data tell us?

Heterotrophic nitrate reduction: NO; & F HCO5

Heterotrophic sulfate reduction: 1 SOL%_ & IHCOg_

Principal Component
Analysis:




What do the data tell us?

Heterotrophic nitrate reduction: l NO; & IHCOS_

Heterotrophic sulfate reduction: l SOL%_ & IHCOP:

2021

Terrace
groundwater:
20mg N L?

0/
L70

oo
)
N
O
Q

Mg, Na
reach

upper Louse
lower Louse

Porter

siteType
® terrace gw
A steamwater

B ripariangw

, Ca

PC1 (77.57%)

* Heterotrophic nitrate
reduction processes exist
within riparian corridors
Sulfate production is

likely driven by soil
weathering, most evident
in stream water.

e Temporal variation within
corridors
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Why do we care?

Varlatlons in solute concentratlons W|th|n and across reaches |nd|cate
even though heterotrophic nitrate reduction processes occur, alternate
novel pathways for nitrate reduction exist and are important (e.g., sulfur,
methane, and/or iron coupled with nitrogen cycling)

* Microbial composition and function (DOE funded N-DAMO research)

Isotoplc composmon of nltrate and sulfate
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Sunrise over the Moccasin Range
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