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Chloride in Wisconsin Private Wells (and sodium) 

• Private wells in WI

• Overview of data 
collection 

• Demonstration of WI 
Well Water Viewer

• What we’ve learned 
with respect to chloride 
and sodium



Aquifers: Our groundwater storage units

Water and contaminants can 
move quickly through cracks and 
fractures.  

Aquifers are geologic formations that store and transmit 

groundwater.  

The aquifer properties determine how quickly 

groundwater flows, how much water an aquifer can hold 
and how easily groundwater can become contaminated.  

Some aquifers may also contain naturally occurring 
elements that make water unsafe.    

Wisconsin’s geology is like a layered 

cake. Underneath all of Wisconsin lies 

the Crystalline bedrock which does 

not hold much water.  Think of this 

layer like the foundation of your 

house.  All groundwater sits on top of 

this foundation. Groundwater is stored 

in the various sandstone, dolomite 

and sand/gravel aquifers above the 

crystalline bedrock layer. The layers 

are arranged in the order which they 

formed, oldest on the bottom and 

youngest on top. 

Diagram courtesy of WGNHS
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Learn more about Wisconsin’s geologic past by clicking the aquifer names

Water moving through tiny spaces in 
between sand particles or sandstone 
moves slower and  allows for filtration 
of some contaminants.  

Who to contact 
if I need 

additional 
assistance

How does your 
water quality 

compare? Look for 
data in your area

Interpret my 
water test 

results

How to 
improve my 
water quality

Learn about 
well 

construction

What is Groundwater? Watersheds of Wisconsin Aquifers: Our groundwater 
storage units

Factors that affect 
groundwater quality

Better Homes and 
Groundwater

Groundwater 
Basics: Where 
does my water 

come from?

http://www.purdue.edu/dp/envirosoft/groundwater/src/geo4a.htm
http://gissrv2.uwsp.edu/cnr/gwc/pw_web/
http://dnr.wi.gov/education/educatorresources/bhgw.pdf




Groundwater is Valuable to Wisconsin

• 95% of Wisconsin 
Communities

• 900,000 Private Wells (1/3 
of WI population)

• 75% of Wisconsin Citizens 
rely on it to meet their daily 
water needs

• Supplies almost all water for 
agriculture – livestock, 
irrigation, dairy operations

• 1/3 of industrial water use
• 1/2 of commercial water 

use

Over 250,000 new 
wells since 1988



Private vs. Public Water Supplies
Public Water Supplies

• Regularly tested and 
regulated by drinking water 
standards.

Private Wells

• Not required to be 
regularly tested.

• Not required to take 
corrective action  

• Owners must take special 
precautions to ensure safe 
drinking water.

http://www.wisconsinwatch.org/2013/05/22/20-years-after-fatal-outbreak-milwaukee-leads-on-water-testing/

http://www.wisconsinwatch.org/2013/05/22/20-years-after-fatal-outbreak-milwaukee-leads-on-water-testing/


Why do people test their water?
▪ Installed a new well*
▪ Licensed professional 

performs work on well*
▪ Change in taste or odor
▪ Buying or selling their 

home
▪ Plumbing issues
▪ Pregnant or just had a 

baby
▪ Want to know if it’s safe to 

drink.

* Required to be tested for limited 
number of things.



Community Drinking Water 
Programs

1. Advertising and bottle distribution

2. Sample collection and 
drop off.

3.  Samples are analyzed 
at WEAL

4.  Hold educational program for community.



Water Testing Offered through UW-
Extension since late-1980’s.

▪ Homeowners Package:
▪ Coliform Bacteria*
▪ Nitrate*
▪ Chloride
▪ Alkalinity 
▪ Conductivity
▪ Hardness 
▪ pH
▪ Saturation Index

▪ Metals Package – added in late 90’s
▪ Arsenic*, lead*, copper*, zinc, iron, manganese, sodium, calcium, magnesium, 

potassium, sulfate 

▪ Triazine* Screen added in late 90’s (switched to diaminochlorotriazine in 2008)

▪ Quick and dirty method to measure the amount of some common corn 
herbicides

*Health related contaminant
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Tests packaged in a way that contributes to our understanding g of: 1) sanitary condition of 
the water supply, 2) degree to which land-use is impacting well water, and 3) likelihood of 
naturally occurring contaminants.



Evolution of private well data collection

Data entry begins 
(most from mid-80’s – Present)  

Water quality testing performed by 
multiple entities:
• UW-Extension/UWSP -  Water and 

Environmental Analysis Lab
• State Lab of Hygiene
• Local Health Departments
• WI Dept. of Agriculture Trade and 

Consumer Protection (DATCP)
• Private Laboratories
• Others

http://www.alexanderwild.com

http://www.google.com/url?sa=i&rct=j&q=ants+grains+of+sand&source=images&cd=&cad=rja&docid=96pNqhIB0Vp4WM&tbnid=KUICoisrx2HGqM:&ved=0CAUQjRw&url=http://www.allposters.com/-sp/Leaf-Cutting-Ant-Carrying-a-Sand-Grain-Atta-Saltensis-Posters_i9010163_.htm&ei=8fM0UZbuGoSA2wX0oYGIAw&bvm=bv.43148975,d.b2I&psig=AFQjCNHZOvFkLbRtXO4gKlio4LrtpWCYgQ&ust=1362511116617524
http://www.alexanderwild.com/


Evolution of private well data collection

http://www.ryereflections.org

DNR

DATCP

UWEX

Data stored in various 
locations:
• WI DNR – Groundwater 

Retrieval Network
• WI DATCP – Ag Chemical 

Monitoring 
• UWEX– Drinking Water 

Programs
• County Health Dept. 
• Others – not easily accessible

http://www.alexanderwild.com

http://www.google.com/url?sa=i&rct=j&q=ants+grains+of+sand&source=images&cd=&cad=rja&docid=96pNqhIB0Vp4WM&tbnid=KUICoisrx2HGqM:&ved=0CAUQjRw&url=http://www.allposters.com/-sp/Leaf-Cutting-Ant-Carrying-a-Sand-Grain-Atta-Saltensis-Posters_i9010163_.htm&ei=8fM0UZbuGoSA2wX0oYGIAw&bvm=bv.43148975,d.b2I&psig=AFQjCNHZOvFkLbRtXO4gKlio4LrtpWCYgQ&ust=1362511116617524
http://www.alexanderwild.com/


Evolution of private well data collection

How do you bring those sources 
of data together?*

• Multiple database 
formats

• Different levels of data 
management quality 
(WUWN, location, etc.)

• Varying detection limits
 

Nitrate

Bacteria
Arsenic

Hardness

*Grant from WI DHS and EPHT 

http://www.alexanderwild.com

http://www.google.com/url?sa=i&rct=j&q=ants+grains+of+sand&source=images&cd=&cad=rja&docid=96pNqhIB0Vp4WM&tbnid=KUICoisrx2HGqM:&ved=0CAUQjRw&url=http://www.allposters.com/-sp/Leaf-Cutting-Ant-Carrying-a-Sand-Grain-Atta-Saltensis-Posters_i9010163_.htm&ei=8fM0UZbuGoSA2wX0oYGIAw&bvm=bv.43148975,d.b2I&psig=AFQjCNHZOvFkLbRtXO4gKlio4LrtpWCYgQ&ust=1362511116617524
http://www.google.com/url?sa=i&rct=j&q=sand+piles&source=images&cd=&cad=rja&docid=lo3-DGPKnk-UBM&tbnid=OM73W0wk2bVbBM:&ved=0CAUQjRw&url=http://sodandmulch.com/lava-rock-sand/sand/&ei=tRc1Uf_GC8bA2AWZjYCwBQ&bvm=bv.43148975,d.b2I&psig=AFQjCNGrxf16SEsMs4n_KjYlTXtQt3HKSA&ust=1362520232849222
http://www.alexanderwild.com/


Evolution of private well data collection

Use the data to create a detailed visual of water 
quality:
• Nitrate – DNR, DATCP, UWSP/Extension

• Bacteria – UWSP/Extension

• Hardness – UWSP/Extension

• Arsenic – UWSP/Extension, DNR, Eau Claire

• Chloride – UWSP/Extension

http://raisinggreatkidsblog.com/parenting/building-sandcastles/

http://www.jennyrossen.com/sandbot.html

http://www.google.com/url?sa=i&rct=j&q=ants+grains+of+sand&source=images&cd=&cad=rja&docid=96pNqhIB0Vp4WM&tbnid=KUICoisrx2HGqM:&ved=0CAUQjRw&url=http://www.allposters.com/-sp/Leaf-Cutting-Ant-Carrying-a-Sand-Grain-Atta-Saltensis-Posters_i9010163_.htm&ei=8fM0UZbuGoSA2wX0oYGIAw&bvm=bv.43148975,d.b2I&psig=AFQjCNHZOvFkLbRtXO4gKlio4LrtpWCYgQ&ust=1362511116617524
http://www.google.com/url?sa=i&rct=j&q=sand+piles&source=images&cd=&cad=rja&docid=lo3-DGPKnk-UBM&tbnid=OM73W0wk2bVbBM:&ved=0CAUQjRw&url=http://sodandmulch.com/lava-rock-sand/sand/&ei=tRc1Uf_GC8bA2AWZjYCwBQ&bvm=bv.43148975,d.b2I&psig=AFQjCNGrxf16SEsMs4n_KjYlTXtQt3HKSA&ust=1362520232849222
http://raisinggreatkidsblog.com/parenting/building-sandcastles/
http://www.jennyrossen.com/sandbot.html


Available online at:  
http://www.uwsp.edu/cnr-ap/watershed/Pages/wellwaterviewer.aspx

Features 
• Search for information on 14 

different water quality 
parameters

• Health related 
contaminants:

• Nitrate
• Arsenic
• Atrazine
• Lead
• Copper

• View water quality information 
at a county, town or section level 
detail

• Generate groundwater quality 
summaries by county, town or 
any user defined area greater 
than 1 sq. mile

Nearly 900,000 households rely on private wells as their primary water supply.  
Homeowners with private wells are encouraged to have wells tested on a regular basis 
to determine the safety of the water supply for purposes such as drinking and cooking.  

While testing is the only way to determine the types and amount of contaminants in a 
well water system, homeowners, health professionals and local officials often want to 
know more about water quality issues in their community. 

WI Well Water Quality Viewer

http://www.uwsp.edu/cnr-ap/watershed/Pages/wellwaterviewer.aspx


Chloride in Wisconsin’s groundwater

Natural levels generally <10 mg/L

Sources:
– Fertilizer (potash or potassium chloride)

– Septic system effluent

– Road salt

Aesthetic Level: 
• Levels greater than 250 mg/L:

– May make water taste salty

– Cause corrosion of some metals 
particularly stainless steel

  

0 250.0 10.0

Photo: PBS Newshour

Aesthetic concerns Likely land use impacts No health or aesthetic concerns

http://www.pbs.org/newshour/rundown/why-does-salt-melt-road-ice/


Water Softening
Water softeners remove calcium 
and magnesium which cause 
scaling and exchange it for 
sodium (or potassium).

• Increases sodium content of 
water.  

• Suggestions:
• Bypass your drinking water faucet.
• Do not soften water for outdoor 

faucets.  
• If you are concerned about sodium 

levels – use potassium chloride 
softener salt.



Wisconsin Bedrock and Total Hardness



Landcover     +     Soil Drainage      =         Chloride



Source Tracers

 

Parameter Samples Limit of 
Detection 

Samples 
with 

detections 

Health 
value* 

Min Median Mean Max 

 n ug/L n % ug/L or parts per billion 

Alachlor OA1 24 0.08 0 0  NA NA NA NA 

Alachlor ESA1 24 0.08 10 42  0.13 0.49 0.53 1.28 

Metolachlor OA1 24 0.08 2 8  0.12 0.17 0.17 0.22 

Metolachlor ESA1 24 0.08 21 88  0.12 0.61 0.95 6.01 

 n ng/L n % ng/L or parts per trillion 

Acesulfame2 24 5 10 42  5.6 10.8 1,500 13,100 

Sucralose2 24 25 11 46  27 43 1934 16,100 

Caffeine2 24 12 3 13  12 12.3 14 18.7 

Paraxanthine2 24 5 0 0  NA NA NA NA 

Carbamazepine2 24 2 1 4  7.6 7.6 7.6 7.6 

Sulfamethoxazole2 24 5 2 8  64 117.5 117.5 171 

Acetamiprid3 24 1.7 0 0  NA NA NA NA 

Clothianidin3 24 1.5 4 17 1,000,000 2.5 18.1 18.2 34.1 

Dinotefuran3 24 0.7 0 0  NA NA NA NA 

Imidacloprid3 24 2.4 1 4 200 18.7 18.7 18.7 18.7 

Thiamethoxam3 24 1.5 1 4 1,200,000 47.9 47.9 47.9 47.9 
1Common pesticides 
2Pharmaceuticals and personal care products (PPCPs) 
3Neonicotinoid compounds 
*If this column is absent it means that there is no recommended health value available due to low risk or lack of 
health/toxicity research on those compounds. 

Nitrate-

Nitrogen

Chloride

n mg/L
Agricultural Tracers 21 9.8(5.1) 20.4(13.8)
PPCPs 17 8.8(5.4) 35.8(60.1)
Only Agricultural 

Tracers

6 10.0(5.2) 19.2(14.9)

Only PPCP 3 4.7(5.2) 105(137)

Take aways: 
• Agriculture has greater influence on nitrate 

concentrations
• Developed areas have greater influence on chloride 

concentrations



Questions?  

Contact Info:
Kevin Masarik
715-346-4276
kmasarik@uwsp.edu Most used search terms to access the viewer
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