
Town of Saratoga

Community Well Water 

Program

Through the University of Wisconsin-Extension, all Wisconsin people can access 

University resources and engage in lifelong learning, wherever they live and work.



Today’s presentation

o Groundwater Basics: Where does my 

water come from

o General groundwater quality in the 

Town of Saratoga.

o Improving your water quality

o Question and Answer





What is groundwater?
Rainfall or snowmelt that infiltrates into the subsurface 

will eventually reach a point where all the empty spaces 

in either the soil or rock are completely filled with water.  

This area is sometimes referred to as the saturated 

zone.  

The water in the saturated zone is our groundwater.  

Groundwater is always moving very slowly through the 

interconnected pores and fractures in the rock beneath 

the land surface.  

Groundwater typically flows from recharge areas, to 

discharge areas.  Discharge areas occur in areas where 

the top of the saturated zone (the water table) intersects 

the land surface.  Rivers, streams, lakes, springs and 

wetlands are all examples of groundwater discharge 

features. 

Your well extends down past the water table and 

removes groundwater from the surrounding aquifer.  

Most private wells access groundwater that recharged 

within ¼ to ½ mile of the well.   

Groundwater is the area below the land surface where all the cracks and 

spaces between soil and rock are completely filled with water.  Aquifers are 

simply the water bearing geological formations that hold our groundwater.  

Groundwater in fractured rock aquifers will move much more quickly than 

water in a sandstone or sand and gravel aquifer.  

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


Groundwater flow

Unsaturated 

zone

Saturated 

zone

Water table

Groundwater flows from recharge areas to discharge areas (streams, rivers, lakes and wetlands).  It is 

responsible for providing a large percentage of the water in Wisconsin’s surface waters.  The water 

table is not flat and changes in groundwater elevation are often similar to changes in the land surface 

elevation.  Groundwater can often be determined by locating the nearest river or stream and assuming 

that the water is traveling to that discharge feature.  











water basics

“Universal Solvent” 

Naturally has “stuff” 
dissolved in it. 
 Impurities depend on rocks, 

minerals, land-use, plumbing, 
packaging, and other materials 
that water comes in contact 
with.

Can also treat water to 
take “stuff” out
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 Bacteria

 Sodium

 Nitrate

 Copper 

 Lead

 Triazine

 Zinc

 Sulfate

 Arsenic

 Saturation Index 

 Alkalinity

 Conductivity 

 Potassium

Interpreting Drinking Water 

Test Results

Tests important to 

health:

Red = human-influenced, Blue = naturally found

 Hardness

 Iron

 Manganese

 Chloride

Tests for aesthetic 

(taste,color,odor) 

problems:

Other important 

indicator tests:



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.



No one          

test tells us 

everything we 

need to know 

about the 

safety and 

condition of a 

water supply



Coliform bacteria

 Generally do not cause illness, but 
indicate a pathway for potentially harmful 
microorganisms to enter your water 
supply. 
 Harmful bacteria and viruses can cause 

gastrointestinal disease, cholera, hepatitis

 Sanitary water supply should not contain 
any coliform bacteria

 Recommend using an alternative source 
of water until a test indicates your well is 
absent of coliform bacteria

 Sources:
 Live in soils and on vegetation

 Human and animal waste

 Sampling error

Present =Unsafe

Absent = Safe



If coliform bacteria was 

detected, we also checked 

for e.coli bacteria test

 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.



Some Common Pathways for Bacteria 

to Enter Your Water System
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Tests for Overall Water Quality

 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

70 14Acidic Basic







Nitrate Nitrogen

 Greater than 10 mg/L   
Exceeds State and Federal Limits 

for Drinking Water

 Between 2 and 10 mg/L  
Some Human Impact

 Less than 2.0 mg/L 
“Transitional” 

 Less than 0.2 mg/L      
“Natural”
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“NATURAL”

UNSAFE - for infants and 

pregnant women; 

everyone should avoid 

long term consumption.

Test Important to Health



Nitrate-Nitrogen

Health Effects:

 Methemoglobinemia (blue 
baby disease)

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

 Indicator of other contaminants

Sources:

 Agricultural fertilizer

 Lawn fertilizer

 Septic systems

 Animal wastes







What can I 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



 Greater than 250 mg/l

- No direct effects on health

- Salty taste

- Exceeds recommended level

 Greater than 10 mg/l may 

indicate human impact

 Less than 10 mg/l

“Natural” in much of WI 10 mg/l

250 mg/l

Tests for Aesthetic Problems

Chloride







Saratoga Well Testing Summary

2012 2015 2017

Number of Samples 79 342 182

Coliform Bacteria Positive 3% 4% 21%

Averages

Nitrate-Nitrogen (mg/L) 1.6 2.1 2.0

Chloride (mg/L) 21.6 17.8 20.2

Alkalinity (mg/L as CaCO3) 58 48 59

pH 6.90 7.01 6.88

Total Hardness (mg/L as CaCO3) 76 65 77

Conductivity (umhos/cm) 189 162 225



Future Testing 

Recommendations

 Test well annually for bacteria, or if water 

changes color or clarity.

 If levels of nitrate are elevated, continue 

testing to understand how they may be 

changing over time.  



Through the University of Wisconsin-Extension, all Wisconsin people can access 

University resources and engage in lifelong learning, wherever they live and work.

For more information contact:
Kevin Masarik
Center for Watershed Science and Education
800 Reserve St.
Stevens Point, WI 54481
715-346-4276
kmasarik@uwsp.edu

www.uwsp.edu/cnr-ap/watershed


