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Failure at the faucet: Nitrate in water widespread,
current rules no match for it

2015 & 11 min t
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Nitrate in drinking water around Wisconsin

Nitrate levels are too high in wells used by an
estimated 94,000 Wisconsin households that
have private water wells. Agricultural areas and
those with porous bedrock or sandy soil are
most susceptible to nitrate contamination.
It comes from fertilizers, including
manure, and other sources.
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(1,154 wells)

>3 -10 mglL (7,184 wells)

milligrams per liter (mg/L)
*= >10 mg/L

Nitrate levels in
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National Water Quality Assessment

Overall objective: Describe water-quality status and trends to improve
our understanding of NATURAL and ANTHRPOGENIC factors affecting

water-quality conditions in our Nation’s aquifers

Decadal networks

l

Flow system study

l

Enhanced trends network
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Decadal network:

Land-use effects or
major aquifer study

Near decadal sampling
of 30 well networks

Wide analyte list
(including age-tracers)
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88°30'

The wmiclusag2 well network is a study of water quality of the groundwater resource at depths just below the water table
in areas overlain by agricultural land use in the Glacial aquifer system in the Westem Lake Michigan Drainages study unit,
sampled in 1994 and 2002. This well network was found to have a significant increase in concentrations of nitrate at
percent confidence interval.

EXPLANATION
Extent of study area
s T @ Western Lake Michigan Drainages

State boundary
County boundary
= City locations
Change in nitrate concentration,
in milligrams per liter
A |Increase greater than 2.0
A Increase greater than 1.0 to 2.0
Increase greater than 0.5to 1.0
O‘ Increase of 0.5 to decrease of 0.5
W/ Decrease greater than 0.5 to 1.0
V' Decrease greater than 1.0 to 2.0
V  Decrease greater than 2.0
* dark outline indicates no detection in either sample

Area of enlargement

Wi
o Wattoma

EXPLANATION /

Principal aguifer rock type Statistically significant change in nitrate concentrations
] Basin-fill and wther non-glacia e netoiork lavel ST 35 BTOVE, vith '.|‘E.S = WISCONSIN 5 10 MILES
- e E Brraw represanting the median of tha difference 1 )
sand and gravel aquifers i N | N 7
n concantration for the netwark, in milligrams per liter. 5 10 KILOMETERS
] Glacial sand and gravel aguiters. Yellow highlighting denotes locetion where madian nitrate
Aquifers are discontinuous within area shown, concentratien far tha network is greatar than 10 milligrams
. . L per liter in the secand zampling event.
Coastal plain aquifers in
semi-consalidated sand
[] Sandstone aquifers Increase Dacrease Median change, in milligrams

$ L Less than 0.1
Sandstone and carbonate-

rock aguifers 0105

Carbonate-rock aquifers
= a * * Greatar than 05
anuifar °

] Basaltic

No significant change

Statistically significant change in natwork where mare

* than half of the data ara pairs of nondetects httpS://nawqatrendS.Wim.USgS.gOV Decadal/
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Flow system study

» Ag effects on gw quality throughout aquifer at a local
scale

* 4 sets of nested wells over small area
* multiple depths

* single sample

e age dating included
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Conclusions of the Flow
systems study

* Better understanding of source water and the
quality of water

* Chemical inputs to the land surface do not
uniformly affect concentrations throughout the
aquifer

* Age-tracers help us to establish correlations with
historical chemical use and climate data

* Likely increase in NO3 with depth as it penetrates
deeper into the aquifer
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Enhanced Trends Network

What is the temporal variability of
NO3 immediately downgradient
from ag?

What is the timeframe for
response?

What gw quality trends result
from changes in current land-use
practices?

What other factors cause short-
term trends or variability?
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Enhanced Trends Network

Tomorrow River
2 monitoring wells (35 and 83 ft)

Monitoring equipment
*Aquatroll (WL, temp)
*YSI EXO (SC, pH, DO)
*SUNA (NO3)(TMRW R only)

Discrete WQ samples
* Annual samples from 2014-2017
e Bimonthly samples 2018-2022

Spring Green
1 public supply well (125ft)
1 monitoring well (50ft)
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ETN site-Tomorrow River




Climate variability-Palmer Drought Severity
Index

Tomorrow River, Central WI
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Tomorrow R shallow well

Climate variability
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Tomorrow R shallow well

colour
Dissolved Chygen, mgil
pH
Specific Conductance, uS/icm
Water Temperature,

USGS
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Tomorrow R shallow well

colour
Dissolved Croygen, mgil
—a— Mitrate
Specific Conductance, uS/cm
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Tomorrow R shallow well
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Tomorrow R deep well
Climate variability
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Tomorrow R deep
well

colour
Dissohved Oxygen, mgil
pH
Specific Conductance, uSicm
Water Temperature, C
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Tomorrow R deep

colour
Dissolved Ouxygen, mgil
—a— Mitrate
Specific Conductance, uSicm
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ETN site- Spring Green
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Spring Green, Southwest
Wi
Climate Variability
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Spring Green monitoring
well
Climate variability
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Spring Green monitoring
well

colour
Dissolved Oxygen, mgil
pH
Specific Conductance, uSicm
Water Temperature, C
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Spring Green monitoring
well

Water level
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Spring Green public supply
well

colour
Dissobved Oxygen, mgll
—=— pH
Specific Conductance, uS/cm
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Spring Green monitoring
well
Climate variability (SC)
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Future directions

e Continued high-frequency and discrete data
collection (thru 2022)

* Nitrate sensor at Spring Green well(s)
* Dig deeper using stable isotope and age-tracer data

e Design better groundwater-quality studies, tailor
data collection to setting, goals

* Model occurrences of drinking water exceedances

* Investigate how management practices can
influence WQ in the short and long term
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QUESTIONS?



