Green County Well Water
Monitoring Program

Year 4 L %

g

™

¥ |
s

4
4

(o)
o
(o)
r"

+
+d o4

e
*

%“IIII-- “:téi‘w E;E
13333131 / o/
. ’7mw & 4444
. 4
G R E E N & *;é‘ Center for Watershed Science and Education
COUNEY i -2 Jd) College of Natural Resources Extension
WISCONSIN e Y University of Wisconsin-Stevens Point UNIVERSITY OF WISCONSIN-MADISON
Caass

there's an art to it

Through Extension, all Wisconsin people can access University resources and engage in lifelong learning,

wherever they live and work. The Center is a partnership between the University of Wisconsin-Stevens Point
and University of Wisconsin-Madison Division of Extension.




GOAL: To learn how well water
guality changes over time

Is well water quality getting

k > d ial
Moo ooy Dow Jenes Industrial Average better, worse, or staying the
26217.8 s same.

If changing, what can we learn
about where and why

This project works best when:
* Wells are representative of

diverse geology and land use
oo « The same wells are sampled
g 26,314.97

every year



WHAT tests were performed?

Nitrate / Chloride

» Useful for understanding land-use impacts on groundwater

ﬁ % . Conductivity

» Overall water quality,

. combination of both
A 3833742
"t £ land-use, rocks, and
oo O soils

> 4

Total Hardness / Alkalinity / pH

« Help us understand how rocks and soils impact groundwater



WHERE and HOW many wells?

Initial Recruitment

770 Participants \
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Year 4 - Overview

% K §d

October November-December December January
Mailed sample kits Participants collected samples and mailed back to lab Lab analyzed samples Mailed out results




WHAT tests were performed?

Nitrate / Chloride

» Useful for understanding land-use impacts on groundwater

ﬁ % . Conductivity

» Overall water quality,

. combination of both
A 3833742
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Total Hardness / Alkalinity / pH

« Help us understand how rocks and soils impact groundwater



Interpreting Boxplots

Interquartile Range (IQR)
the average value of the entire
dataset

Number of Samples the
total number of samples
represented by the dataset

@ Outlier More than 1.5
[ ] times the upper quartile

=T — Maximum Greatest value
excluding outliers (Q3 + 1.5 times
the IQR)

Upper Quartile (Q3) 25% of the

dataset greater than this value

Mean the average value of the
O— entire dataset

Median 50% of data is greater and
50% of data is less than this value

Lower Quartile (Q1) 25% of the
dataset less than this value

Minimum Least value excluding
outliers (Q1 - 1.5 times the IQR)

@® —— Outlier Less than 1.5 times the
upper quartile

— 15



Interpreting the Total Hardness Test

Natural (rocks and soils)

Primarily calcium and
magnesium

Problems: scaling, scum,
use more detergent,
decrease water heater
efficiency

Treatment:
. Hard Water: water softener
. Soft Water: Acid Neutralizer

Greater
than
200

150-200

Less
than 150

“HARD
WATER”

IDEAL

“SOFT
WATER”




Total.Hardness
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Summary of Countywide Total Hardness Concentrations

Total Hardness
Summary

* Average: 344 mg/L
: 353 mg/L

« Maximum: 539 mg/L

m: 52 mg/L

Year

) H
294 294
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Interpreting tests for Alkalinity and pH

- Alkalinity — ability to neutralize acid, helps

determine how corrosive water is likely to be

. Less than 150 mg/L water is more likely be corrosive

. Greater than 200 mg/L water will be more likely to form
scale

- pH — Indicates water’s acidity and helps
determine If water will corrode plumbing

0 Acidic I Basic 14



Alkalinity
1 (mg/L as CaC0O3)
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Summary of Countywide Alkalinity Concentrations

m
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Alkalinity Summary
* Average: 298 mg/L
 Median: 306 mg/L

« Maximum: 455 mg/L

 Minimum: 25 mg/L



PH Summary

* Average: 7.9 mg/L

* Median: 7.93 mg/L

 Maximum: 8.24 mg/L

 Minimum: 6.5 mg/L
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2022 Green County Results for:
Alkalinity, Total Hardness, and pH
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Total Hardness / Alkalinity / pH
» Help us understand how rocks and soils
Impact groundwater

Green County
1994 - 2015 Summary

Bedrock Units:
Cambrian Sandstone

Galena-Platteville Dolomite
Prairie du Chien Dolomite
St Peter Sandstone
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Interpreting your chloride test

Greater than 250 mg/I
. No direct effects on health
. Salty taste
. Exceeds recommended level

Greater than 10 mg/l may indicate
human impact

Less than 10 mg/l considered
“natural” in much of WI

Sources:
Fertilizers / Septic Systems / Road Salt

2 o

250 mg/I

Less than
10 mg/I




2022 Green County Chloride Results
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Chloride Summary

<1% of wells tested
greater than 100 mg/L

* 38% of wells tested
less than 10 mg/L

* Average: 18.9 mg/L
 Median: 14.1 mg/L

« Maximum: 169 mg/L

Minimum: 0.6 mg/L



Interpreting your nitrate-nitrogen test

Greater than 10 mg/L

Exceeds State and Federal Limits
for Drinking Water

Less than 2.0 mg/L

“Transitional”

Less than 0.2 mg/L

“Natural”

]_O.

=

UNSAFE - for infants and
pregnant women;
everyone should avoid
long term consumption.

‘NATURAL”




Nitrate-Nitrogen
Health Effects:

Infants Less than 6 months:

Methemoglobinemia (blue
baby disease)

Women who are or may
become pregnant:
Possible links to birth defects and
miscarriages (humans and
livestock)
Everyone:
Thyroid disease

Increase risk of certain types of
cancers

Levels of nitrate-
nitrogen over

10 mg/L

can be harmful.

sources:

Agricultural fertilizer / Animal Waste or other bio-solids / Septic Systems / Lawn fertilizer




What can | do to reduce my
nitrate levels?

Solution:

Eliminate contamination source or
reduce nitrogen inputs

Short term:
Change well depth or relocate well
Carry or buy water

Water treatment devices
. Reverse osmosis
. Distillation
. Anion exchange



Nitrate-Nitrogen Results

Nitrate
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Summary of Countywide Nitrate-Nitrogen Concentrations
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2019 2020 2021 2022
Nitrate-N (mg/L)
54 57 58 55
50 50 50 4.9
<0.1 <0.1 <01 <0.1
26.8 27.3 27.1 23.7
15% 18% 19% 16

28% 27% 27/% 26%

348 323 307 294




Nitrate-Nitrogen Trends

Rate of Change (mg/L per year)

l -2.00--0.25

-0.25--0.10
-0.10 - 0.00
0.00 - 0.10

0.10-0.25

0.25-0.50
0.50-4.20

Trend Summary

No Change - 229 (78%)
Increase — 39 (13%)
Decrease — 26 (9%)



Nitrate / Chloride

» Useful for understanding land-use impacts on groundwater
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Well Water Sampling Project

Agricultural Landcover Classification
- Potato/Vegetable

- Pasture

[ Hay

:l Dairy Rotation

- Cranberries

- Continuous Com

- Cash Grain
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What’s next for the project?

- Test kits for Year 5 will be sent sometime In
October/November

- Coming in Year 5:

. Add new functionality to dashboard:
 Land use, well construction, trends, etc.

. WIll continue to investigate relationships between
land-use, solls, geology, well depth, etc. on water
guality results

» Develop statistical models to better predict water quality
risk for wells that are not part of the project



Website will be updated

Green County Well Water Monitoring Project

Map Type Year Variable:
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Access the Dashboard here:

soon to include Year 4 data

ABOUT the Project LEARN about Tests EXPLORE project data

Nitrate-Nitrogen Chloride Alkalinity Total Hardness pH Conductivity

What is Nitrate

This test measures the amount of nitrate-nitrogen in your well. Nitrate is a form of nitrogen, commonly
found in agricultural and lawn fertilizer, that easily dissolves in water. It is also formed when waste
materials such as manure or septic effluent decompose. The natural level of nitrate in Wisconsin's
groundwater is less than 1 mg/L. Levels greater than this suggest groundwater has been impacted by
various land-use practices.

Why Test for Nitrate

Nitrate is an important test for determining the safety of well water for drinking. Nitrate is a test that
allows us to understand the influence of human activities on well water quality. Because it moves can
come from a variety of sources and moves easily through soil, it serves as a useful indicator of certain land-
use activities. An annual nitrate test is useful for better understanding whether water quality is getting
better, worse, or staying the same with respect to certain land-uses (see Sources).

Interpreting Nitrate-Nitrogen Concentrations

Infants, women who are pregnant
or maybe pregnant should not
drink water with this level of
nitrate; everyone should avoid
long term consumption

>10 mg/L
Evidence of impacts from
land-use, considered
1-10 mgfL suitable for drinking.

http://68.183.123.75:3838/County-Apps/Green/



http://68.183.123.75:3838/County-Apps/Green/
http://68.183.123.75:3838/County-Apps/Green/

Q t' P, Thanks to you and the following for
Ues Ions - helping sponsor this program:

. .  Green County
Kevin Masarik - University of Wisconsin-Madison,

800 Reserve St. Division of Extension — Green County
» Green County Health Department

Stevens Point, Wl 54481 » Green County Land Use and Zoning

15-246-4276 Department
715 34_ 427 * Green County Land and Water
kmasarik@uwsp.edu Conservation

www.uwsp.edu/cnr/watersheds

GREEN
COUNLCY
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\ Center for Watershed Science and Education .
2) College of Natural Resources Extension
University of Wisconsin-Stevens Point UNIVERSITY OF WISCONSIN-MADISON



mailto:kmasarik@uwsp.edu
http://www.uwsp.edu/cnr/watersheds

	Slide 1
	Slide 2: GOAL: To learn how well water quality changes over time
	Slide 3: WHAT tests were performed?
	Slide 4: WHERE and HOW many wells? 
	Slide 5: Year 4 - Overview 
	Slide 6: WHAT tests were performed?
	Slide 7: Interpreting Boxplots
	Slide 8
	Slide 9
	Slide 10: Interpreting tests for Alkalinity and pH
	Slide 11
	Slide 12
	Slide 13: 2022 Green County Results for: Alkalinity, Total Hardness, and pH
	Slide 14
	Slide 15
	Slide 16: 2022 Green County Chloride Results
	Slide 17
	Slide 18: Nitrate-Nitrogen
	Slide 19: What can I do to reduce my nitrate levels?
	Slide 20: Nitrate-Nitrogen Results
	Slide 21
	Slide 22
	Slide 23: What’s next for the project?
	Slide 24: Website will be updated soon to include Year 4 data 
	Slide 25

