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The following slides are associated with the 
Green County March 2026 drinking water 
testing program. Information shown in the 
slides is current as of May 2026. 



Green County Water 
WELLness 2026

Center for Watershed Science and Education

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. 
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Today’s presentation
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utility manager
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Where is my 
well water 

coming from?
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What is groundwater?

Geologic materials:
Gravel
Sand
Silt
Clay

Rocks of varying 
types

United States Geological Survey

Water that exists underground and fills the spaces (pores 
and fractures) in underground materials 8

https://pubs.usgs.gov/circ/circ1139/pdf/circ1139.pdf


gravel illus.

Water and 
contaminants can 
move quickly 
through cracks and 
fractures.  

Water moving through 
tiny spaces, like in 
sandstone, moves 
slower and  allows for 
filtration of some 
contaminants. 
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Groundwater movement

http://www.purdue.edu/dp/envirosoft/groundwater/src/geo4a.htm


Geologic formations that store and transmit 
groundwater 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.    

United States Geological Survey
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What is an aquifer?

https://pubs.usgs.gov/circ/circ1139/pdf/circ1139.pdf


Diagrams courtesy of WGNHS

Sandstone and Dolomite
Not present in north central WI

Primary groundwater source for much 
of WI

Crystalline bedrock
Oldest

“Foundation” of the entire state
Does not store or transmit water well

Eastern Dolomite
Only present in eastern WI

Characteristic cracks and fractures

Sand and gravel
Youngest

Deposited by melting glaciers
Present at or near the surface

More vulnerable to contamination
 Varies in depth and distribution
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Wisconsin aquifers



Groundwater 
and Green 

County
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Crystalline 
bedrock

Maps courtesy of WGNHS
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Sandstone 
and dolomite

Green County aquifers: 
bedrock
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Green County bedrock



gravel illus.
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Green County bedrock

http://www.purdue.edu/dp/envirosoft/groundwater/src/geo4a.htm


Map courtesy of WGNHS
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Sand and 
gravel (glacial)

Green County aquifers: 
surficial
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Green County surficial deposits
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Depth of unconsolidated materials
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Green County elevation



Interpreting 
Water 

Quality Test 
Results
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"Spatial and long-term analysis of rainwater chemistry over the conterminous United 
States": https://www.sciencedirect.com/science/article/pii/S0013935120307672
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Water: “universal solvent”

Water naturally contains dissolved impurities

Impurities depend on:

Rocks

Minerals

Groundwater chemistry

Land-use

Plumbing

Other materials water 
encounters

https://www.sciencedirect.com/science/article/pii/S0013935120307672


Other Important 
Indicator Tests

• Saturation Index

• Alkalinity

• Conductivity*

• pH

• Potassium

• Chloride*
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Tests Important for Health 
• Bacteria*
• Sodium*
• Nitrate*
• Copper*
• Lead*
• Manganese
• Zinc*
• Sulfate
• Aluminum*
• Arsenic
• Strontium
• Uranium
• DACT*

Tests for Aesthetic 
Concerns
• Hardness
• Iron
• Manganese
• Chloride*
• Aluminum*

*Influenced by human activity

Interpreting test results
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Acute Chronic

Onset is sudden, occurring 
within a short time after 
exposure to a contaminant 
or substance

Gradual onset with warning 
signs, occurring from 
exposure to a substance 
over a long period of time

Symptoms are specific Symptoms are ambiguous

Shorter duration Lengthy, possibly lifelong

Easier to diagnose More complicated to 
diagnose

Example: bacteria or viral 
contamination and 
intestinal illness

Example: Arsenic or 
pesticide exposure and 
increased risk of cancer

Types of health effects



Drinking water quality is only one 
part of an individual’s total risk.   

1https://www.weather.gov/safety/lightning-odds
2http://www.epa.gov/radon/healthrisks.html

Being struck by lightning in your lifetime 1 in 15,300 chance1

0.010 mg/L of arsenic in drinking water.
3 out of 1,000 people likely to develop 

cancer.

2 pCi of indoor radon level.
4 out of 1,000 people likely to develop 

lung cancer.2

2 pCi of indoor radon combined with 
smoking.

32 out of 1,000 people could develop lung 
cancer.2
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Chronic effects: risk management



Tests Related 
to Health: 
Naturally 
Occurring
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Coliform bacteria

Sources

• Soils and vegetation

• Human and animal waste

• Sampling error

Standards

• Present = Unsafe

• Absent = Safe

Health Effects

• Generally, do not cause illness

• Indicate a pathway for potentially harmful 
microorganisms to enter your water supply. 

Unsafe

Safe

Greater than 
or equal to 
“1”

Zero
26



• Confirmation that 
bacteria originated from 
a human or animal 
fecal source  

• E. coli are often present 
with harmful bacteria, 
viruses and parasites 
that can cause serious 
gastrointestinal illnesses

• Any detectable level of 
E. coli means your 
water is unsafe to drink

27

What about E. coli?



Use an alternative 
source of water for…

Drinking

Brushing teeth

Washing produce

Bathing babies

Retest with a 
bacteria count

Disinfect well

Retest

Inspect well for 
defects

28

Coliform bacteria: next steps



Wisconsin Well Code:  “Properly 
constructed well should be able 
to provide bacteria free water 
continuously without the need 

for treatment”
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Coliform bacteria: next steps



Well defects

Photo: Sandy Heimke, WI DNR

Is the well cap or casing  cracked?
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Photo courtesy of: Matt ZoschkeEarwigs

Does the well 
have a 
vermin-proof 
cap?
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Well defects



Photos courtesy of: Matt Zoschke

Don’t leash 
pets within 10 
feet of the 
well

Pay attention 
to runoff from 
rooftops and 
driveways

Avoid bird 
feeders and 
other 
decorations 
directly above 
the well
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Well defects



Are there old wells 
on the property?
• Wells are a 

direct conduit to 
groundwater

• Consider having 
them properly 
filled and sealed

33

Well defects



Photo: Matt Zoschke

Do yard hydrants, livestock 
waterers, and service to 

outbuildings have proper 
backflow prevention?
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Well defects



• Casing is as important 
as well depth for 
determining where 
your water comes 
from 

• Certain geology may 
make it difficult to 
obtain bacteria free 
water throughout the 
whole year

For reoccurring bacteria problems, the best solution may be a new well. If the 
new well is unlikely to remedy the problem because of geology, may seek 

approval for recurring treatment. 35

Do deeper wells mean better 
water quality? 



Sources

• Naturally occurring in 
mineral deposits

Standard

• 0.010 mg/L (10 ppb)

Health Effects

• Increased risk of skin cancers 
as well as lung, liver, bladder, 
kidney, and colon cancers

• Circulatory disorders

• Stomach pain, nausea, 
diarrhea

• Unusual skin pigmentation 
Images from WI Well Water Quality Viewer
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Arsenic

https://gissrv3.uwsp.edu/webapps/gwc/pri_wells/
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0 at or above 
10 ppb health 

standard

Arsenic



Arsenic
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Manganese

Sources

• Naturally occurring in 
mineral deposits

Standards

• Aesthetic level: 0.050 
mg/L

• Health Advisory level: 
0.300 mg/L

Health Effects

• Long-term exposure may 
harm the nervous system

Treatment

• Water softener*
• Oxidation (iron filters)
• Particle filter**
*Not recommended if water is soft
**For oxidized manganese 39



Manganese

40

~8% at or 
above 0.050 

mg/L 
aesthetic 

level



Tests Related to 
Health: May be 
Influenced by 

Human Activity
41



Sources

• Agricultural fertilizer

• Animal waste or other bio-solids

• Septic systems

• Lawn fertilizer

Standards

• Equal to or greater than 10 mg/L (10 ppm)

Health effects

• Methemoglobinemia (blue baby syndrome)

• Possible links to birth defects and miscarriages (humans and 
livestock)

• Increased risk of thyroid disease and some cancers

Treatment

• Reverse osmosis

• Anion exchange

• Distillation

Greater than 10 mg/L:
Exceeds state and federal 
limits for drinking water

Between 2 and 10 
mg/L:

Some human impact 
present

Less than 2 mg/L:
Transitional

Less than 0.2 mg/L: 
Natural
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Nitrate-nitrogen
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~24% at or 
above 10 mg/L 

health 
standard 

Nitrate-nitrogen
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Nitrate-nitrogen



Nitrate-nitrogen
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𝐍𝐎𝟑 − 𝐍 =

𝐆𝐫𝐚𝐢𝐧 ∗ 𝐱 +
𝐂𝐂 ∗ 𝐱 +

𝐃𝐚𝐢𝐫𝐲 ∗ 𝐱 +
𝐏𝐨𝐭𝐚𝐭𝐨 ∗ 𝐱 +

𝐇𝐚𝐲 ∗ 𝐱 +
𝐃𝐫𝐚𝐢𝐧𝐚𝐠𝐞 𝐑𝐚𝐧𝐤 ∗ 𝐱

+𝐛 
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Nitrate-nitrogen



2025 Nitrate-N 
Concentrations

Nitrate-N 
7-Year Trends 

Green County Trend Monitoring Results
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Optimize fertilizer 
application: 

rate, time, source, 
and place 

Maximizes 
profitability and 

minimizes excessive 
losses of nitrogen to 

groundwater

Some conservation 
incentive programs 

available to take marginal 
land or underperforming 

parts of fields out of 
production

Diversify cropping 
systems to include 

less nitrogen 
intensive crops in the 

rotation

Explore and 
experiment with the 
use of cover crops, 
perennial cropping 

systems, or managed 
grazing to reduce 
nitrate losses to 

groundwater

Additional 
practices may be 

needed to improve 
water quality in 

areas with 
susceptible soils 

and geology

Reducing nitrate in groundwater
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Should I still drink my water if it is at or above the 10 mg/L health 
advisory?

Should I still use my water for cooking?

Can I use my water for bathing and laundry?

It is recommended not to drink your water if it as at or above the health 
advisory. 

No: boiling can increase nitrate concentrations

Yes  

• Water treatment devices: reverse osmosis, distillation, anion exchange
• Changing well depth or relocating well
• Use an alternative source of water for drinking and cooking

How can I reduce nitrate concentrations in my drinking water?

Frequently asked questions

49



Pesticides in drinking water

Pesticides

Insecticides

Herbicides

Fungicides

Gerald Holmes, Strawberry Center, Cal Poly San Luis Obispo, Bugwood.org Gerald Holmes, Strawberry Center, Cal Poly San Luis Obispo, Bugwood.org
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* WI public health groundwater standard for breakdown component Alachlor ESA
** WI public health groundwater standard is for the total chlorinated atrazine residue

Pesticides in drinking water

Alachlor* 

Metolachlor

Atrazine** 

Metribuzin

Cyanazine

Most frequently detected in WI:

Associated 
chemical 

breakdown 
products

Health standards 
usually only account 

for parent 
compound.

Parent compounds 
breakdown over 

time.

Little research into 
health effects from 
the combination of 

chemicals. 51



Sources

• Triazine pesticides (mainly 
atrazine used on corn crops)

Standards

• 0.003 mg/L (3 ppb) of total 
atrazine (atrazine + the 3 
breakdown components)

Specific to diaminochlorotriazine (DACT), does 

not account for parent compound or other 
breakdown components

Only measures the diaminochlorotriazine (DACT) 

residue levels of triazine type pesticides 
(atrazine, simazine, propazine, cyanazine, etc)

DACT Screen

Health effects

• Long-term exposure to atrazine 
may cause a variety of health 
problems including weight loss, 
heart damage, and muscle spasms.

Treatment

• Carbon filtration
52



Sources

• Copper water pipes

Standards

• 1.3 mg/L

Health Effects

• Some copper is needed for good 
health

• Too much may cause problems: 
stomach cramps, diarrhea, 
vomiting, nausea, formula 
intolerance in infants Less than 0.5 mg/L

0.5-1.3 mg/L

Greater than 1.3 mg/L

Aesthetic 
effects

Aesthetic and 
health effects

53

Copper



Sources

• Lead solder joining copper pipes 
(pre-1985) or brass fixtures

Standard

• 0.015 mg/L (15 ppb)

Health Effects

• Young children, infants and 
unborn children are particularly 
vulnerable.

• Lead may damage the brain, 
kidneys, nervous system, red 
blood cells, reproductive system

http://copper.win.mofcom.gov.cn/www/9/copper/img/20072269733.jpg

http://ourbetterhealth.files.wordpress.com/2012/08/images2.jpg?w=243
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Lead

http://www.google.com/url?sa=i&rct=j&q=brass%20faucet&source=images&cd=&cad=rja&docid=SkhUJK4rV_XmsM&tbnid=_3pRqqVTvVS31M:&ved=0CAUQjRw&url=http://copper.win.mofcom.gov.cn/en/plate01/product.asp?id=9802&ei=2FYeUpHZKuaE2wWQsoGICg&bvm=bv.51156542,d.b2I&psig=AFQjCNFOH-QcOpVpKl5_1zO39z8-Ajyfow&ust=1377806294516584
http://ourbetterhealth.files.wordpress.com/2012/08/images2.jpg?w=243


Solutions

Allow water to run 
for a few minutes 
before using for 

drinking or cooking

Clean out faucet 
screen or aerator 

occasionally

Use a treatment 
device* (carbon 

filtration, reverse 
osmosis)

*generally not necessary
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Lead and copper



Tests Related 
to Aesthetic 
Concerns: 

Taste, odor, 
color

56



Less than 
150

Greater 
than 200

150-200

“SOFT 
WATER”

“HARD 
WATER”

IDEAL

Source

• Natural (rocks and soils)

• Primarily calcium and 
magnesium

Aesthetic Effects

• Scaling, scum, use more 
detergent, decrease water 
heater efficiency

Treatment

• Water softener 57

Total hardness
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Total hardness

Average 
hardness: 
306 mg/L
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Total hardness
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Water softeners remove calcium and magnesium which cause 
scaling and exchange it for sodium (or potassium).

Possible negative: Increases sodium content of water

Suggestions

Bypass your 
drinking water 

faucet.

Do not soften 
water for outdoor 

faucets. 

If concerned about 
sodium levels – use 
potassium chloride 

softener salt.

Water softening



Less than 
0.3 mg/L

Greater 
than 0.3 

mg/L

Aesthetic 
problems 
likely

Source

• Natural (rocks and soils)

Aesthetic Effects

• Red/brown/yellow staining on 
fixtures or clothing

• Increased potential for iron 
bacteria

• Slime, odor, oily films

Treatment

• Iron filter

• Water softeners*
*Only if water is hard
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Iron
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Iron

Average iron: 
0.086 mg/L



Tests Related 
to Overall 

Water Quality

63



Alkalinity, conductivity, pH

70 14Acidic Basic

Alkalinity

• Ability to 
neutralize acid

Conductivity

• Measure of total 
ions

• Can be used to 
indicate 
presence of 
contaminants (~ 
twice the 
hardness)

pH

• Indicates water’s 
acidity and helps 
determine if 
water will 
corrode 
plumbing

64



(-3) (-1)(-2) (+2)(0) (+1)(+0.5) (+3)

Corrosion occurs Scaling occurs

Ideal SevereSevere Moderate ModerateSlight Slight

65

Saturation index



Sources

Fertilizers / Septic Systems / Road Salt

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

Greater than 10 mg/l may indicate 
human impact

Greater than 250 mg/l
No direct effects on health

Salty taste

Exceeds recommended level 66

Chloride
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Chloride

Average 
chloride: 19.8  

mg/L



WI Salt Wise recommendations
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Being your 
own water 

utility manager

69



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

Regularly 
tested

Regulated by drinking water 
standards

Required to take corrective 
action if standards exceeded

Regular testing 
not required

Not regulated by 
drinking water 
standards

Not required to take 
corrective action

Owners must take 
special precautions to 
ensure safe drinking 
water

Public Private

70

Private vs. public water supplies

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


Periodically 
inspect and 
maintain the 
area around 
your well

1

Test your water 
regularly to 
evaluate 
common water 
quality concerns

2

If necessary, 
take corrective 
actions*

3

*Know when to call a licensed well driller or pump installer Photo courtesy of: Matt Zoschke
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Operating your own private water 
utility



Casing extends at 
least 12” above grade

Area around well free and 
clear of debris or other 

obstructions

Down spouts or runoff from 
driveways/other surfaces not 

directed towards the well

Vermin 
proof 
cap

Photo courtesy of: Matt Zoschke
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What makes a good well?



Long-term

• Eliminate sources of 
contamination

Short-term

• Repair or replace existing well

• Connect to public water supply 
or develop community water 
system

• Purchase bottled water for 
drinking and cooking

• Install a water treatment 
device

• Often the most convenient 
and cost-effective solution 73

Improving water quality



Test well annually for 
bacteria, or if water 
changes color or clarity

Consider testing annually 
for nitrate, particularly if 
your levels are 
approaching 10 mg/L 

If your nitrate level was 
greater than 5 mg/L 
consider testing for 
pesticides

If you haven’t checked for 
arsenic or manganese, 
consider testing at least 
once

74

Where to go from here:
Recommended next steps



https://gissrv3.uwsp.edu/webapps/gwc/pri_wells/ 

WI Well Water Quality Viewer
Online interactive data visualization 

tool: nitrate, arsenic, alkalinity, 
atrazine, hardness, chloride, 

bacteria, conductivity, pH, iron, 
lead, manganese, sulfate, copper

Wisconsin DNR Information for 
Private Well Owners
• Well records search

• Contact information for drilling 
and pump services

• Much, much more
75

Additional resources

https://gissrv3.uwsp.edu/webapps/gwc/pri_wells/


Contact Info:

Cayla Cavey
800 Reserve St.
Stevens Point, WI 54481
715-346-2229
ccavey@uwsp.edu 

www.uwsp.edu/cnr/watersheds

Thank you to 
Green County and 

the Towns of 
Exeter, Brooklyn, 
Mount Pleasant, 

and Albany!
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mailto:ccavey@uwsp.edu
http://www.uwsp.edu/cnr/watersheds
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