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Groundwater Basics:
Where does my water come from

What is groundwater?

Water infiltrates the Unsaturated
subsurface through
interconnected pores

Watersheds
of Wisconsin

Aquifers: Our groundwater

groundwater storage units

Factors that affect our
groundwater quality

Better Homes and Groundwater:
Simple activities to protect the
resource [download pdf from Wisconsin DNR]



http://dnr.wi.gov/education/educatorresources/bhgw.pdf
http://gissrv2.uwsp.edu/cnr/gwc/pw_web/

This section will provide
iInformation to help you
Interpret your water test resu

To continue, select the test
package(s) that you would lil
Interpretive information for.

Homeowner
Package

Metal
Package
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Metals Package DACT Screen

Homeowners Package

Click on any of the tabs to help
you interpret your results for a
particular test:

Coliform Bacteria
Hardness Total
Alkalinity
Conductivity

Some of these tests included in this
package, such as bacteria and nitrate, are
important because they deal with health
related contaminants.

The other tests will tell you about
important characteristics of your well

Saturation Index water, such as how hard or corrosive it is.

Nitrogein Nitrate
Chloride

©
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Homeowners Package DACT Screen

Metals Package

To begin, click on any of the tabs to be taken directly to the information for a particular

Arsenic Some metals are essential to humans; other have no health
Calcium benefits or are toxic:

Copper
ron

Lead

. Beneficial to health, not normally found in groundwater
MagneS|u or at toxic amountgalcium, magnesium, iron, potassium
Manganese

Potassium Essential to health in small amounts, but can cause
Sodium negative health effects at higher concentrations:
Sulfate copper, manganese, sodium, sulfate, zinc

Toxic, no known benefit to human healtbenic, lead

ZInc
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Homeowners Package Metals Package

DACT Screen

Background information:

Atrazine is a common herbicide widely use
In Wisconsin. Over time, atrazine breaks
down into three other related chemicals. (?]reater thaQ 3 ppb
This test screens for DACT one of the than 3.0 pp
breakdown components of atrazine.

Please select the range in which
Jrour DACT result falls:

2.0to 3.0 ppb

What are acceptable levels?

WI has a healbtlased groundwater
standard of 3 parts per billion (ppb) for the
total of atrazine and its three breakdown

products®. 0.1to 0.9 ppb

1.0to 1.9 ppb

*This analysis is specifttaminochlorotriazine
(DACT) a breakdown component of atrazine and
other triazine type pesticides. It does not account
for parent compound or other breakdown
components and therefore may underestimate the
amount of total atrazine in your water sample.

Less than 0.1 ppb
(none detected)



http://gissrv2.uwsp.edu/cnr/gwc/pw_web/

Groundwater How does your Learn about How to Who to contact
Basics: Where water quality well improve my if | need

uw - a1 &
A B Wltr hed Scence
does my water compare? Look for construction water quality additional EXIELIOH @“" e ]’\r%

ol Education
come from data in your area assistance

DACT Screen

DACT Screen ‘_Y/'d

Greater than 3.0 ppYour water supply excee OBJECTIONABIE

the 3.0 ppb total atrazine standard. We advise you to not consume water with greater
than 3.0 ppb on a loigrm basis According to the

WI Dept. of Health Services, long term exposure to
atrazine and its breakdown products may cause a
variety of health problems including weight loss, hea
damage and muscle spasmsoidse the water for
soups, beverages, baby formula, etmayou

continue to use your water to bathe, wash foods,
clothing, dishes, etc.

Additional Information:

When DACT concentrations are higher than 2 ppb, tl
Dept. of Ag, Trade and Consumer Protection will ofte
perform a more detailed follow up test for you at thei
expense If you are interested in this free follow up
testing, contact Jeff Postle, Water Quality Staff at
6082244503 At levels exceeding 3 ppb, you may be
eligible for state financial assistance to obtain safe
drinking water.

Next:Additional
informatioregarding

pesticides in water



http://gissrv2.uwsp.edu/cnr/gwc/pw_web/

Groundwater How does your Learn about Interpret my How to Who to contact
Basics: Where water quality well water test improve my if | need 4 ) oy e

s K f . . ., 2 1 Watesshed Sdence
does my water compare? Look for construction results water quality additional AT I \2 e/ vl Ecation

come from data in your area assistance

Homeowners Package Metals Package

DACT Screen You selected:

CAUTION

The DACT screen usually underestimates th
amount of totrazinen a water sample, more
extensive testing would likely reveal that you
water exceeds 3.0 ppb forawtdine

2.0 to 3.0 ppht is likely that your water su °
exceeds the 3.0 ppb total atrazine standard

Potential Health Concerns:

According to the WI Dept. of Health Services
term exposure to atrazine and its breakdown
products at levels above 3.0 ppb may cause
variety of health problems including weight Ic
heart damage and muscle spasms.

*Because your DACT concentration is greate
than 2 ppb, the Dept. of Ag, Trade and Cons
Protection would be interested in performing
more detailed follow up test at their exffense
you are interested in this free follow up

testing, contact Jeff Postle, Water Quality Stz
at 60&8244503.

Next:Additional
informatioregarding

pesticides in water
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DACT Screen

1.0 to 1.9 ppbrhere is a chance that your wi;

supply exceeds the 3.0 ppb total atrazine st
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You selected:

OKT We detected breakdoamponents of
triazine type pesticides in your water sanitple,
is unlikely that your water exceeds the total
atrazine standard for groundwater water is
considered acceptable for drinking and cookir
purposes.

The DACT screen usually underestimates the
amount of total atrazine in a water sample. TF
only way to know for sure whether the water f
your well is below the health standard is to ha
more thorough pesticide test performed. The
may be additional pestiarddysis to consider.

Next:Additional

informatioregarding
pesticides in water



http://gissrv2.uwsp.edu/cnr/gwc/pw_web/

Groundwater How does your Learn about Interpret my How to Who to contact
Basics: Where water quality well water test improve my if | need

¢
does my water compare? Look for construction results water quality additional E___M @“ﬁ?{,ﬁ ,‘{,2‘,‘

come from data in your area assistance

Homeowners Package Metals Package

DACT Screen

You selected:

OKT We detected breakdoamponents of
triazine type pesticides in your water sanitple,
Is unlikely that your water exceeds the total
atrazine standard for groundwater water is
considered acceptable for drinking and cooki
purposes.

The DACT screen usually underestimates the
amount of total atrazine in a water sample. Tt
only way to know for sure whether the water 1
your well is below the health standard is to he
more thorough pesticide test performed. The
may be additional pestiarddysis to consider.

0.1 to 0.9 ppbrriazine herbicides were dete

but it is unlikely that your water exceeds the
ppb total atrazine standard.

Next:Additional
informatioregarding

pesticides in water
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DACT Screen

Less than 0.1 ppb (none detdchml}riazine

herbicides were detected in your water sa

You selected:

GOODO Based on this test, we did not detect
triazine type pesticides in your. water

Your water is considered safe for drinking anc
cooking purposes in regards to titigzéene
pesticides.

*The DACT screen only tests for one particule
type of pesticide. If you suspieet pesticides
besidesriazinesight be in your water, you
would have to consider having a more thorou
pesticide analysis performed.

Next:Additional

informatioregarding
pesticides in water
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Homeowners Package Metals Package

Additional information regarding pesticides in drink

Triazines are only one class of pesticides used in Wisconsin—*—==

are concerned about pesticides, you may want to consider t§WISCONSIN GROUNDWATER QUALITY
other pesticides that you know have been applied, stored or
your area.

Based on Dept. of Ag, Trade and Consumer protection well 4
surveyghe most frequently detected pesticides in Wisconsin
are the breakdown productsatdchlormetolachlgratrazine
and its breakdown products.

Several factors affect a wej
well location (proximity to agricultural areas or pesticide relal
industries), quantity of pesticide applications or size of spill, \
depth and construction, soil type and geologic setting.

While concentrations may be below recommended standard
may still be health effects to consider from each individual pesTicIdE,

- : : : More information regarding the extent of
pest!c!de breakdown products, or the combination of multiple vesticides can be found in:
pesticides and breakdown components.

Arul 2008
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Metals Package DACT Screen

Coliform bacteria

Coliform Bacteria

Information about this test:

A Most important test to perform
routinely on a private well.

A This type of bacteria generally do
not cause iliness, but their presence
may indicate a pathway for bacteria
and viruses that can cause ilinesses
to enter your water supply.

A A sanitary water supply shumtld
contain any coliform bacteria.

Select youBacteriad Coliformtest result:
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Coliform bacteria

Coliform Bacteria -

You Selected Absent

GOOD 5AnN absent bacteria test is desirable, it Jpfiamite ‘ |

means that no bacteria were fMaouat.water supply
Is considered bacteriologically safe for all uses
including drinking and cookinyou can be I'
reasonably sure that your water supply is free of fecal ,
coliform and other pathogenic bacteria.

Ml

To ensure your well remains in good sanitary condition;
consider testing your well again for bacteria annually ol

sooner if you notice a sudden change in taste, color or ‘ ﬁ
odor to the water. L .
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Metals Package DACT Screen

Coliform bacteria

Coliform Bacteria: Present

Coliform Bacteria you selected Present

E. Coli you selected Absent

UNDESIREABLE

You indicated that your water sampleteste@ for coliform bacterand absent fercoli
bacteria. This means that only coliform bacteria were found in your water sample. Ci
bacteria help determine if a well is producing bacteriologically free water. Although ¢
bacteria generally do not cause itlmegsesence of coliform bacteria indicates a possibl
pathway for surface water, insects, soil or other pathogens that can cause illnesses ftt
enter your water suppbAs a precaution we encourage you to avoid drinking and cooki
this water until the source can be identified/corrected and a safe bacteria test is obtai

Recommended Next Steps
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Metals Package DACT Screen

Coliform bacteria

Coliform Bactestatinuec

Coliform Bacteria you selected Present

Because you indicated the presence of coliform
bacteria in your water sample, we also checked for
E. coli bacteria a specific type of bacteria associatec

with human and animal waste.

Select youBacteriad E. colitest result:
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Metals Package DACT Screen

Coliform bacteria

E.ColBacteria: Present

Coliform Bacteria you selected Present
E. Coli you selected Present

UNSAFE
Your sample testaasitive for both E. coli and coliform bactédiine results indicate that

your water is not safe for drinkicglis a specific type of fecal bacteria only found in hu

or animal waste. As a rasalstrongly recommend that ymiconsume water from your
well, or to boil it for five minutes before any consumption (including making coffee, i

cubes or juice) until you solve this problem.
Recommended Next Steps
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Metals Package DACT Screen

Coliform bacteria

Coliform & E. coli Bacteria

Coliform Bacteria you selected Present

Because coliform bacteria was detected, we also
checked for E. coli bacteria a specific type of bacteria
associated with human and animal waste.

Select youBacteriad E. colitest result:
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Coliform bacteria

Bacteria and potential pathways

Some simple questions to ask in identifying potential pathways.
1. Did you sterilize the faucet and let the water run for at least 5 minutes prior to collecting a san.
consider a retest.

2. Is your well cap loose, cracked or migsyegRave it repaired. )\k
3. Do you have an old unused well nearby that may be contaminating tyesaquissd@r laving the regma
old well properly abandoned. C'VZ” "o

well

4. Do you live in an area where the bedrock is close the surface, particularly highly fractured bec
does your well casing extend a sufficient depth below the water table? If not, your well casing WQXJJ%%%(&%L%W not properly
deep enough to assure bacteria have been adequately filtered out before reaching the aquifer.filing and sealing old wells can

5. Is the are around your well free of tall grass, shrubs or other debris that may provide cover for {{S8Rt& Gy wells nearby.
small animals? If not consider keeping that area clear.

6. After it rains or during spring snowmelt periods can you hear water draining if you stand next t3
yes, than your casing may not extend deepyg
adequately filtered to enter your well.

12 inches above grade? If any of these apply than it may represent substandard or outdated

construction. A well with these defects cannot easily be repaired and should be replaced With

complying well that is drilled using modern materials and methods. a¥
8. Do you have a yard hydrant? If yes, and the yard hydrant does not have proper backflow pref

may be siphoning water back into the well and contaminating your well with bacteria.  cracked of poorly sealed well caps
9. Do you have a livestock watering tank hooked up to your well? If yes, and the livestock wateringntasvkied@ess and other

not have proper backflow prevention than it may be siphoning water from the watering tank ba lEREETABRIEY nto your well

and contaminating your well with bacteria.


http://gissrv2.uwsp.edu/cnr/gwc/pw_web/

Groundwater How does your Learn about How to Who to contact
Basics: Where water quality well improve my if | need

‘ W h : , "
does my water compare? Look for construction water quality additional ALCTIJINIE Y |\ 5 A o ;,\ frs ;.,X‘Q)
come from data in your area assistance

Coliform bacteria

Bacteria and potential pathways

Some simple questions to ask in identifying potential pathways. | [ =
1. Did you sterilize the faucet and let the water run for at least 5 minutes prior to collecting a san. {j -—;:g;( e 11_»4-9‘6 =
consider a retest. 1= s
2. Isyour well cap loose, cracked or migsyegRave it repaired. il )\k
3. Do you have an old unused well nearby that may be contaminating tyesaquis@r laving the N N N
old well properly abandoned. well Old

4. Do you live in an area where the bedrock is close the surface, particularly highly fractured bec el

does your well casing extend a sufficient depth below the water table? If not, your well casing WQXJJ%%?\(&‘EJ%%W not properly
deep enough to assure bacteria have been adequately filtered out before reaching the aquifer.filing and sealing old wells can

5. Is the are around your well free of tall grass, shrubs or other debris that may provide cover for [{S8Rt& Gy wells nearby.
small animals? If not consider keeping that area clear.

6. After it rains or during spring snowmelt periods can you hear water draining if you stand next t
yes, than your casing may not extend deep
adequately filtered to enter your well.

12 inches above grade? If any of these apply than it may represent substandard or outdated :
construction. A well with these defects cannot easily be repaired and should be replaced withg#
complying well that is drilled using modern materials and methods. 4
8. Do you have a yard hydrant? If yes, and the yard hydrant does not have proper backflow pref
may be siphoning water back into the well and contaminating your well with bacteria. ’

. . ] _ Cracked or poorly sealed well caps
9. Do you have a livestock watering tank hooked up to your well? If yes, and the livestock wateringntasvked@ess and other

not have proper backflow prevention than it may be siphoning water from the watering tank ba lEREETABRIEY nto your well
and contaminating your well with bacteria.
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Coliform bacteria

Next Steps:
What to doablifornbbacteria is present

1. As a first stepe generally recommend carefully resampiiomg a Find :
nonswivel metal faucet to rule out sampling error as the possible source of nd a _F'nd a
the coliform bacter#mu can request another bacteria test kit from any certified licensed
certified testing laboratory or you may want to consider having a licensed testing lab contractor
well driller or pump installer come out to perform an inspection of your well

water system and collect a second sample.

2. If the retest is also positiiban it is likely a problem with |dentify potential bacteria
your welAny potential pathways for bacteria to enter the pathways

well should be identified, correctétyou are unsure of what
to do a licensed well driller or pump installer can be hired to
perform a well inspection to attempt to identify the problem. T

3. Nexthe well water system must be disinfected. Otriking Woter Wels
Homeowners can perform this procedure using the — cjick here for more
method outlined by the Dept. of Natural Resources, information
you can also hire a licensed well driller or pump instauer

to perform the procedure for you.

4. Following the well disinfepgdioym another bacteria test

on your well to ensure that the procedure was effective and

your water is bacteriologically saléne test should take place

a week or two after the disinfection procedure to ensure that any
residual chlorine is not influencing the test results.
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Coliform bacteria

Next Steps:
What to doefcolbacteria is present

1. Avoid using the water for drinking and cooking Find a Find a
purposes.E.colare a type of fecal bacteria only found in certified licensed
human and/or animal waste. .
testing lab contractor
2. The source of tleecolibacteria and/or sanitary
defects that are allowing the bacteria into your water
supply should be identified and correc@mhsider having Identify potential bacteria
a licensed well driller or pump installer come out to inspect th
your system and help with this. pathways
3. After the source of the bacteria has been elinanvagdd, Bacteriological Conlaminalion
water system must be disinfectétbmeowners can choose te of Drinking Water Wels
perform this procedure using the method outlined by the D Click here for more
Natural Resources, or you can may want to consider hiring information
licensed well driller or pump installer to perform the procedure 1ui
you.

4. Following the well disinfepgdiorm another bacteria test on
your well to ensure that the procedure was effective and your
water is bacteriologically saféhe test should take place a week
or two after the disinfection procedure to ensure that any resic
chlorine is not influencing the test results.
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Metals Package DACT Screen

Total Hardness

HardnessTotal

General Information:
Total hardness measures the amount of calciyq. - Hard
and magnesium in water. Hardness is causedu%élg:kl c])cn your t(r?r?]azt((a)[)
water slowly dissolving rocks that contain calc_r ult for _ =
and magnesium. Interpretation: mg/L
Health Concerns: None Between - Moderate
Total hardness is a test for overall water quality 150 and
200
Additional Informationdvater with high levels
of hardness is often undesirable because it can - Soft
cause lime buildup (scaling) in pipes and water Between
heaters. Some people that use hard water for 4 and |

showering may notice problems with dry skin. 150
Water that is low in hardness may be corrosive.

Less than 4
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Metals Package DACT Screen

Total Hardness

H ard n eSSTOtaI Potential Issues:

A Water with this level of hardness is more likely

You Selected cause lime buildup (scaling) in pipes.
Greater than A Scale buildup in the water heater may cause a
- Hard 200 mg/L: decrease in water heater efficiency over time.
Greater Your wateris A Some people that use hard water for showering
than 200 : notice problems with dry skin.
considered to P y
be Hard A Water may cause build up of soap scum and/ol

graying of white laundry over time.

If you are experiencing problems with hard water:

A Consider softening the water using a water soft
Softened water removes calcium and magnesit
that contributes to the issues above. Many pec
choose not to soften the cold water tap used fo
drinking and cooking. Do not soften water for
outdoor use either.
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Metals Package DACT Screen

Total Hardness

HardnessTotal

You Selected: This is generally considered to be an ideal ran
Between 150 and 200  ©f hardness.

If you are experiencing problems with hard wa
you may consider using a water softener, althc
may not be necessary with this level of hardne

_ Moderate
Between

150 and
200
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Metals Package DACT Screen

Total Hardness

HardnessTotal

You Selected Potential Issues:
Between 4 and150~ Water with this level of hardness is considered so
Your water is and may contributedorosivitgroblems.

considered soft A If your plumbing has copper or lead components,
possibility of elevated levels of copper/lead.

A Bluegreen staining of fixtures caused by corrosion
copper plumbing.

A Potential for the development of pinhole leaks.

If you experience any of the problems above

you may want to try:

- Soft A Installing an acid neutralizer to make water less ct

Between : : : :
4 and A Install plastic plumbing which will not corrode or le

150 copper or lead.
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Metals Package DACT Screen

Total Hardness

HardnessTotal

d A Water with a total hardness level this low almo

Iou Stﬁleaj certainly indicates that it passed through a wat
megS/SL' an softener.

Your water iy :

likely passed Additional Information:

through a A Hardness and alkalinity generally occur in equ

amounts, therefore your alkalinity result which

water softener affected by the softening process can be used
estimate the actual total hardness of your well
prior to softening.

A If you are using this water for drinking purpose
may find elevated levels of sodium in the wate
result of the softening process.
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Alkalinity

Alkalinity

General Information:

Al kalinity iIs a measur e
acids. It results primarily from dissolving limestone o
dolomite minerals in the aquifer.

Health concerns:
None.Alkalinity is a test for overall water quality.

Additional Information:

Alkalinity values are roughi0®%o of the total
hardness value. If your alkalinity is a much larger va
than your hardness, than it likely indicates that your
water sample has passed through a water softener.
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Conductivity

Conductivity

General Information:

Conductivity is a measure of the amount of dissolves
substances (or ions) in water, but does not give an
indication of which minerals are present. It is usuall
twice the hardness value ursoftened water

sample.

Health concerns:
None.Conductivity is a test for overall water quality.

Additional Information:

Changes in conductivity over time may indicate
changes to your overall water quality.
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pH

General Information:

pH is a measure of water acidity.ofA/heutral. Less than 7 is
acidic and greater than 7 is basic. Water that is acidic tends to b
corrosive.

Health concerns:

None, although water with low pH does tend to be more corrosive
Corrosive water is more likely to develop unsafe levels of copper

Additional Information:

Groundwater in Wisconsin generally ranges between 6 and 9. |If
than 6 you may want to consult a water specialist that can recom
other tests.

Normal pH range

\
[ |

[F——— ] ] e——

0 Acidic ! Basic 14
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Saturation Index

Saturation Index

General Information: Severe B

The saturation index is an overall water quality test
that calculatesrrosivityf the water or the ability of Moderate B Scale
the water to form scale. formation

Slight
Health Concerns: Nqrathough corrosive water
may have a greater ability to dissolve copper and lead
from plumbing systems. If your saturation index is
negative, consider testing for copper and lead.

Slight
Additional Informatio:he saturation index is

calculated from the pH, total hardness and alkalinity  pmoderate
values. Values range from3 tA saturation index
bet ween 0 and 1 is ideal $beexe
to corrode or cause much problems with scaling.

Corrosive

wat el
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NitrogerNitrate

Exceeds Drinking

Water Standard: —
Water greater than 10
mg/L shoulwbtbe
consumed by infants
less than 6 months of
age or pregnant
women. All persons
should avoid long terma
consumption of water
above 10 mg/L.

Click here for
information on
reducing exposurg

to nitrate

Acceptablé meets
recommended drinking
water standard for nitrate

If your
level is:

Greater than
10 mg/L

Less than 1

Impacted by
L local landuse
activities

I Natural or
background
levels

Nitrogen - Nitrate

General Information:

Nitrogen from fertilizers, animal wastes, se
systems, and otherdmtds breaks down into
nitrate, a very mobile form of nitrogen. Nitr
Is a health concern but is also a good indic
of whether nearby laisds are impacting you
well water quality.

Health Concerns:

Methemoglobinemia in infants. Possible lir
to birth defects, miscarriages and various
cancers.

Additional Information:

Every well should have their water tested fi
nitrate at least once, more often if levels ar
elevated and regularly if you live within % n
of a agricultural field where fertilizers, anim
wastes or otherdsmlids are applied.
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Nitrogen - Nitrate

How to reduce your exposure to nitr:

i Investigate the possibility that a drillin ;- Improving Your Private Well
new well would result in lower nitrate Waterouantv ¥y

concentrations.

o Install a water treatment device on th(=
faucet where you obtain your drinking we

water

The only types of treatment capable of reducing nitr
Reverse Osmosis (RO), ambangeor distillation. :

Always choose a device approved by the Wisconsin T

of Professional Services.
For more information download

u SWItCh tO USIﬂg bOttIed V_Vat_er or anc Improving your private well water quality
safe water source for drinking and (300KB pdf).

cooking.
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Chloride

Chloride

If your A May give
. level is: water a salty
General Information: taste

In most groundwater chloride levels are A Can increase
naturally low. Higher concentrations usually corrosion at
indicate contamination from septic systems, Greater than this level
road salt, fertilizer, animal waste or other bio 2o/

solid waste spreading. There are some parts of
the state where chloride is naturally high.

Likely impacted

Health Concerns: Between gzt:si(t:gslambe
None.There is no health standard for chloride. RS an;jL250
mg
Additional Information:
Some people can detect a salty taste when Natural or

high chloride levels are present. High chloride background levels

S _ Less than
levels may also speed up corrosion in plumbing BRI

(much like road salt can do to your car).
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Arsenic

Arsenic

If your level is:

Greater
than
0.010 mg/L

Acceptablé meets
recommended .
drinking water
standard for arsenid

Less than
0.005 mg/L

Learn about

construction

Interpret my How to
water test improve my
results water quality

DACT Screen

Exceeds Drinking Water
Standard:

Drinking water with greater
than 0.010 mg/L of arsenic
for an extended period of
time may result in negative
health consequences.

Click here for
information on
reducing exposure

If measured between
0.005 and 0.010 mgl/L,
considering testing
again in a year to see if
levels have changed.

*Note: Some labs report arsenic as parts per billion (ppb).

0.010 mg/L = 10 ppb

Who to contact

i | need Y Craley St ‘
fneed £ A w.armu&n%
addltlona it e e ety e T ol fml afon

assistance

General Information:

Naturally occurring element. Can be fol
at levels of concern when groundwater
dissolves arsenic containing mineral
deposits in the soil and bedrock of some
aquifers.

Health Concerns:

Long term exposure to arsenic in drinkin
water can increase the likelihood of
developing certain cancers such as skin
liver, kidney and bladd&he#{arger the
concentration the greater the risk.

Additional Information:

Recommend that every well be tested fc
arsenic at least once, more often if initia
reveals arsenic to be present.
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Calcium

Calcium

General Information: !
Naturally occurring in groundwater from the dissolutic
calcium from dolomite and limestone rock formations

Health Concerns:

None.Calcium is essential for a variety of human hea
functions, although the amount obtained through drin
water is generally small compared to intake through f
consumption.,

Additional Information:

Along with magnesium, calcium contributes to hard w
Hard water can caused scale buildup and other issue
removed through the water softening process.
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Copper

Copper

If your
level is:

Greater than
1.3 mg/L

Less
than 1.3
mg/L

Learn about

compare? Look for

DACT Screen

Exceeds Drinking Water
Standard®

Wategreater thah3
mg/L ofopper can cause
health problems. aegiter
run for a minute or two
before using water for
drinking arooking to
reduce exposure.

Acceptablé meets
recommended drinking
water standard for
copper.

Interpret my How to
well water test
construction results

improve my
water quality

Who to contact

el Cxtension ()i

2 ond Erle mm
assistance

General Information:

Not naturally occurring in Wisconsin groundwat
levels of health concern.

Can be found in toxic amounts when naturally
corrosive or acid water comes in contact with cc
pipes. Elevated levels may also indicate other
problems with corrosion.

Health Concerns:

Some copper is needed for good health. Too ir
may cause health problems such as stomach ci
diarrhea, vomiting, nausea, and formula intolere
infants.

Additional Information:

To minimize exposure to copper, run faucet for
minutes first thing in the morning and after bein
more than six hours to flush water that has beel
standing in pipes. Biveen stains also indicate
copper corrosion.

If experiencing pin hole leaks in plumbing syste
consider installing plastic plumbing or a neutrali
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lron

If your
level is:

Greater than

0.3 mg/L

Learn about Interpret my
well water test
construction results

DACT Screen

Iron

Exceeds the Aesthetic
Standard for drinking
water At this level,
water is more likely to
cause staining and taste
issues.

Not likely to cause
aesthetic
problems at this
level.

How to Who to contact
improve my
water quality

el Cxtension ()i

2 ond Erle mm
assistance

General Information:

Iron is a common element found in
minerals, rocks and soil. It is naturally
occurring in groundwater. Can cause
taste problems and discoloration of water
and clothing washed in it. High values
associated with water low in oxygen,
common near lakes and wetlands.

Health Concerns:
None known at levels typically found in
drinking water.

Additional Information:

Small amounts of iron can be removed by
water softeners. Larger concentrations of
iron may require special iron treatment.
Taste and odor problems associated with
iron may be magnified by iron bacteria.
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Lead

Lead General Information_: | | |
If your Not naturally occurring in Wisconsin groundw
level is: [ levels of health concern.

Found in water systems with brass fixtures, le
pipes or lead solder. Occurs at elevated leve
water sits in contact with plumbing system fol
extended periods of time, especially when we
soft or corrosive.

Exceeds Drinking
Water Standards
Wategreater than
0.015 mg/L ad is
considerednsafe,
particularly for children.
Letwater run for a
minute or twaefore
using water fadrinking

or cooking.

Health Concerns:

Greater than Lead is toxic, there are no known health bene
0.015mg/L. N lead. Infants, unborn children and young chil
small amount ofP@rticularly vulnerable. Lead may damage th
~ lead detected in Kidneys, nervous system, red blood cells and

[ your water reproductive system.
0.015to sample. P y

0.003 mg/L

Acceptablé meets - Additional Information:

recommended drinking Jholead — Amounts are usually lower after water runs fc
water standard for lead|  |EENSRRREGE—G. yoursample  Several minutes. This flushes out older watet
- 0.003 replaces it with newer water that has not beeil

*Note: Some labs report arsenic as parts per hillion (ppb). plumb_mg SyStem as Iong; g_enera”y considere
0.015 mg/L = 15 ppb effective strategy for reducing exposure.
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Magnesium

Magnesium

General Information:

Naturally occurring in groundwater from the
dissolution of magnesium from dolomite rock
formations.

Health Concerns:

None.Magnesium is essential for a variety of
human health functions, although the amount
obtained through drinking water is generally small
compared to intake through food consumption.

Additional Information:

Along with magnesium, calcium contributes to hard
water. Hard water can caused scale buildup and
other issues. Is removed through the water
softening process.
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Manganese
M an g an e General Information:
f Manganese is a common element foL
our . ; .
Iezel - minerals, rocks and soil as a result it |
' naturally occurring in groundwater.
Exceeds Health
Advisory Leved Health Concerns:
Many years of exposure to - .
high levels of manganese Manganese is pafia healthy diet, but
can cause harmto the 7| JREICEICIRUET can be harmful if consumed in exces:
nervous system. A disorde(  JVREMERIIVE Some studies suggest manganese ce
similar to Pa Exceeds the Aesthetic . .
disease can result. This Standard for waterAt have effects on |eam|ng and behaviol
type of effect is most likely {o this level water is more  children. Also suspected to cause ha
occur in the elderly. The likely to have a brown the nervous system Infants and peo
federal health advisory leve] color, black precipitates . '
or cause dark stains on WhO drink more than 8 cups of water

is intended to protect against
this effect. fixtures. Not likely to and have a liver disease are most at |

cause health problems at

0.300 to :
0.050 mg/L hislevel Additional Information:
Not likely to cause If your water has an off taste, color, o
aesthetic or and causes staining in sinks or on lau
SEEDUETL health problems at you should consider testing for
0.050 mg/L this level.

Manganese.
*Note: Some labs report manganese as parts per billion (ppb).
0.300 mg/L = 300 ppb
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Calcium Copper Iron Lead Magnesium Manganese

Sodium

Sulfate

Potassium

General Information:
Normally less than 5 mg/L in Wisconsin
groundwater.

Health Concerns:

NonePotassiuns essential for a variety of

human health functions, although the amount
obtained through drinking water is generally small
compared to intake through food consumption.

Additional Information:

Potassium may be elevated in softened water if
you are using potassium chloride as a softener
salt.
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Sodium

Sodium

General Information:
Natural levels are generally less than 5 mg/L in Wisconsin ¢
except in some areas of eastern Wisconsin where groundwa

softeners, road salt or septic effluent.

Health Concerns:
Sodium is associated with increased blood pressure in susce
populations. The USEPA and American Health Association
recommend less than 20 mg/L in drinking water for those indi
a physician described Ano s

Additional Information: |
Sodium is also part of the salt commonly added to a water s
The sodium level in water after softening will be approximate
the total hardness level (e.g. removing 200 mg/L of total harg
a water softener will add approximately 100 mg/L of sodium). For this
reason most people bypass their drinking water faucet when softening
their water.
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Sulfate

If your
level is: Greater
than
500 mg/L

Greater
than
250 mg/L

Less
than
250 mg/L

Learn about Interpret my
well water test
construction results

DACT Screen

May contribute to low

| milk production and
butterfat production in
dairy cows.

May cause a laxative
effect particularly in
— people not
accustomed to
consuming water at
this level.

Not likely to be a
concern at these
levels.

Who to contact

improve my if | need ‘
water quality W EXTension (3,) o5,

assistance

Sulfate

General Information:

Naturally occurring in groundwater in
some parts of Wisconsin.

Health Concerns:

Concentrations over 250 mg/L may give
water an off taste and cause diarrhea in
people not accustomed to consuming the
water. Sulfate over 500 mg/L may lower
milk production and butterfat production in
dairy cows.

Additional Information:
Sulfate is not the same as hydrogen
sulfide.,
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Zinc

ydl1le

General Information:

Normally less than 1 mg/L in Wisconsin If vour
groundwater. Concentrations greater than 1 mgdle| is:
usually occurs because water is in contact with
galvanized pipes or other plumbing components that
contain zinc.

Indicates
corrosion of
galvanized pipes
or other
components of the

lumbi tem.
Health Concerns: plumbing system
Greater tha

None at levels typically found in drinking water. 1 mg/L

Additional Information:

Because zinc is associated with the plumbing
system, allowing the water to run for a period of time
will lower levels of zinc in your water.

Near background
or natural levels
typically found in
groundwater
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Aquifers: Our groundwater Factors that affect Better Homes and
storage units groundwater quality Groundwater

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 t0 asth@iates he Gk s
saturated zone. sl wone

interconnected pores

Watersheds of Wisconsin

the land surface.

Groundwater typically flows from recharge areas, to
discharge areas. Discharge areas occur in areas T Saturaed

where the top of the saturated zone (the water table) — *"**

intersects the land surface. Rivers, streams, lakes,

springs and wetlands are all examples of groundfvater Take a 3-D look at a water table ]
discharge features.
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Factors that affect Better Homes and

What is Groundwater? Watersheds of Wisconsin groundwater quality Groundwater

Aquifers: Our groundwater storage L
grqotijn;]edr\?v ;atreer-geologrc formations that store and transmrt _____ i,._.-_“. ‘ A ;

The aquifer properties determine how quickly

groundwater flows, how much water an aquifer can ;
and how easily groundwater can become contaminated. f ———— «
Some aquifers may also contain naturally 0CCUrring water and contaminants can Water moving through tiny spaces in
elements that make water unsafe. move quickly through cracks and between sand particles or sandstone

fractures. moves slower and allows for filtration
of some contaminants.

Wi sconsinbds geo
cake. Underneath all of Wisconsi
the Crystalline bedrock which doe
not hold much water. Think of thi
layer like the foundation of your

house. All groundwater sits on top.g

L'eka"?namolrEti,lyffbroeirgi Wi sconsinbés geologic pas:

Eastern
Dolomite

this foundation. Groundwater is SERSEG S (o)l Youngest
in the variossandstonedolomite and

andsand/gravehquifers above the [FEelellellli

crystalline bedroclayer. The layers

are arranged in the order which thg

formed, oldest on the bottom andf @A ElTE

youngest on top. bedrock Oldest

< -

Diagram courtesy of WGNHS
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Sand and Gravel

Sand and Grave

The sand and gravel aquifer is the surface material covering most of the state
except for parts of southwest Wisconsin. Itis made up mostly of sand and gravel
deposited from glacial ice or in river floodplains. The glacial deposits are loose, so
t heydre of tassoild butteeyinchude muah more than just a few feet
of topsoil. These deposits are more than 300 feet thick in some places in
Wisconsin.

The glaciers, formed by the continuous accumulation of snow, played an
interestingr ol e i n WiedogyoTiheshawdusned into ice, which reached a
maximum thickness of almost two miles. The ice sheet spread over Canada, and
part of it flowed in a general southerly direction toward Wisconsin and neighboring
states. This ice sheet transported a great amount of rock debris, called glacial drift.

As the ice melted, large amounts of sand and gravel were deposited, forming
Aout wdsah ns. 0 Pi tostwashowhenebdried biocks di iee melted;
many of these pits are now lakes. The sand and gravel aquifer was deposited
within the past million years.

The sand and gravel outwash plains now form some of the best aquifers in
Wisconsin. Many of the irrigated agricultural lands in central, southern and
northwestern Wisconsin use the glacial outwash aquifer. Other glacial deposits are
also useful aquifers, but in some places, large glacial lakes accumulated thick
deposits of clay. These old lake beds of clay do not yield or transmit much water.

Because the top of the sand and gravel aquifer is also the land surface for most of
Wisconsin, it is highly susceptible to human-induced and naturally occurring
pollutants.

Photo.credit” Tom Riewe

-Wi sconsinés Buried Treasur e, WD NR
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Eastern Dolomite

Eastern Dolomite-

The eastern dolomite aquifer occurs in eastern Wisconsin from Door County
to the Wisconsin-lllinois border. It consists of Niagara dolomite underlain by
Maqguoketa shale.

These rock formations were deposited 400 to 425 million years ago. Dolomite
is a rock similar to limestone; it holds groundwater in interconnected cracks
and pores. The water yield from a well in this aquifer mostly depends on the
number of fractures the wel!/ intercepts.
wells to vary greatly in the amount of water they can draw from this layer.

Groundwater in shallow portions of the eastern dolomite aquifer can easily
become contaminated in places where the fractured dolomite bedrock occurs
at or near the land surface. In those areas (such as parts of Door, Kewaunee
and Manitowoc counties), there is little soil to filter pollutants carried or
leached by precipitation. Little or no filtration takes place once the water
reaches large fractures in the dolomite. This has resulted in some
groundwater quality problems, such as bacterial contamination from human
and animal wastes. Special care is necessary to prevent pollution.

Photo: Ken Bradbur¥

The Maquoketa shale layer beneath the dolomite was formed from clay that

doesndét transmit water easily. Therefore, it 1is
source, but as a barrier or shield between the eastern dolomite aquifer and

the sandstone and dolomite aquifer.

-Wi sconsindés Buried Treasur e, WD NR
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Sandstone and Dolomite

Sandstones and

The sandstone and dolomite aquifer consists of layers of
sandstone and dolomite bedrock that vary greatly in their water-
yielding properties. In dolomite, groundwater mainly occurs in
fractures. In sandstone, water occurs in pore spaces between
loosely cemented sand grains. These formations can be found
over the entire state, except in the north central portion.

In eastern Wisconsin, this aquifer lies below the eastern dolomite
aquifer and the Maquoketa shale layer. In other areas, it lies
beneath the sand and gravel aquifer. These rock types gently dip
to the east, south and west, away from north central Wisconsin,
becoming much thicker and extending to greater depths below
the land surface in the southern part of the state.

The rock formations that make up the sandstone and dolomite
aquifer were deposited between 425 and 600 million years ago.
The sandstone and dolomite aquifer is the principal bedrock
aquifer for the southern and western portions of the state. In
eastern Wisconsin, most users of substantial quantities of
groundwater, such as cities and industries, tap this deep aquifer
to obtain a sufficient amount of water.
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Crystalline Bedrock

Crystalline Bedro

The crystalline bedrock aquifer is composed of various rock types formed
during the Precambrian Era, which lasted from the time the Earth cooled
more than 4,000 million years ago, until about 600 million years ago, when
the rocks in the sandstone and dolomite aquifer began to be formed. During
this lengthy period, sediments, some of which were rich in iron and now form
iron ores, were deposited in ancient oceans; volcanoes spewed forth ash
and lava; mountains were built and destroyed, and molten rocks from the
earthoés core flowed up through

The rocks that remain today have a granite-type crystalline structure. These
are the fAibasemento rocks that
region, they are the only rocks occurring beneath the sand and gravel
aquifer.

The cracks and fractures storing and transmitting water in these dense rocks
are not spaced uniformly. Some areas contain humerous fractures while
others contain very few. To obtain water, a well must intersect some of these
cracks; the amount of water available to a well can vary within a single home
site. The crystalline bedrock aquifer often cannot provide adequate
guantities of water for larger municipalities, large dairy herds, or industries.

Many wells in the crystalline bedrock aquifer have provided good water.
However, most of these wells do not penetrate deeply into the rock. Water
samples from deep mineral exploration holes near Crandon and deep iron
mines near Hurley have yielded brackish water.
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Unsaturated

Zzone

Water table

The water table is not flat. It has changes in elevation just like the land surface. We can get an idea of
groundwater flow direction from water table elevation maps. Groundwater in shallow aquifers flows from
areas of greater elevation to lesser elevation. The dashed blue lines represent groundwater divides.
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What is a Watershed

A watershed is the land area where water originates for a particular river or strean
the water will reach the surface water body from overland flow, much of it howeve
from groundwater that recharged somewhere within the watershed. Large region:
are made up of many small local watersheds that are tributaries of a larger river s' ¢

What is Groundwater?

Watersheds of Wisconsin

—— Laks Mcigan Walsrshed Rivers
—— Lake Supmior Watershod Rives
—— Nssissops Rver Watershed Rvers

f Regional Watershed \ Click here to enlarge the
AR e Surfacewater Watersheds of Wisconsin

divides

4———————/’/10;:!%(«/

! Regional groundwater flow divides
Impermeable bedrock

Figure by Kevin Masarik, CWSE
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Wi sconsi nos Wat er s he

Wisconsin has three primary watersheds or drainage basins. Rivers in the Lake Michigan Watershed are,indicat
rivers in the Lake Superior Watershed are indicated by orange lines, and rivers in the Mississippi Rivet&tibiershe
green lines. The primary watersheds are further subdivided into the 21 regional watersheds that you see below c
represented by the different colors.

What is Groundwater?

Watersheds of Wisconsin

Sub continental divide

Lake Muchigan Watershed Rivers
w— ke Supenct Watershed Rivers
w— Mississipgs River Wintershed Rivers

These regional watersheds are further subdivided
into the local watersheds you see outlined here.
Groundwater is a local resource. lItis at this scale
or even smaller that most groundwater recharges
and travels to a nearby discharge feature.

1= 43 neles , : > | | Back to previous page
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How to improve my water quality
. . . For an overview of the 'mwwms”w"’"me"e"
Diagnose your water quality symptoms* using the various options available to oo A ]
WDNR What s wrong with private well owners
download the brochure
or

Symptoms about smell and appearance.

select from the various
.

3|umb|ng Fixtures Red or Brawn Optlons beIOW:

. cllns . Fusg or Red .

. lee Rotten Eggs * ToHawe Black Particles * Plumbing Fixtures Blue or Green

® Like Manure ¢ Cloudy ¢ Plumbing Fixtures Black or Brown

* Like Sewage * ToHawe White Flakes * Laundry Black

® Like Matural Gas ® Sandy or Gritky * Laundry Red or Brown

* Musty *» ellow

* Like 3 Bog or Swamp * Foamy

* Like Solvents or Paint Thinner * Brown

* Like Fuel Oil or Diesel Fuel * Bubbly [ N

# To Hawe an Qily or Rainbow Sheen

Install a water treatment system

Symptoms about taste and feel.

My Water Tastes My Water Feels My Water

* Metallic * Slippery * Spots My Dishes [ )
* Salty ® Gritty ® Etches My Dishes L = = .
. Asfflrgums + Lesves Slime n Toilet Taok Eliminate sources of contamination
® Like Soap Won't Lather # Has Changed in Color, Taste or Odor
® Leaves White Material on Humidifier \ y
* Leaves Scum in the Bath/Shower

é N

Repair or replace the existing system

*Note: Many health-related contaminants have

no taste, color or odor associated with water and rC ft bli t t A
can only be detected through testing. onnect to a public water system
g )
4 N

Develop a community water system

\ S
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Eliminate the source of Repair or replace existing Connect to a public water Install a water treatment
contamination system supply system

Develop a community water system

If a cluster of private wells develops water

guality problems, homeowners may find it

less expensive to drill a single new well for A A
all the homes rather than have each

homeowner pursue an individual solution.

This option should contain some sort of A

legal arrangement among homeowners in A A
case of property transfer, well testing or

problems that require maintenance.
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Eliminate the source of Repair or replace existing Connect to a public water Develop a community water
contamination system supply system

Install a watgeatment system

No single water treatment system is capable of treating all water
guality problems, and that all systems have limitations. Match the
treatment system to the specific water quality problem(s) you want
to remove. Before buying a treatment system, have a chemical
analysis of your water performed at a state certified laboratory and
then ask several dealers for estimates on systems to remove the
type and amount of contaminant(s) found in your water.

Proper care and routine maintenance are critical to ensuring the
device continues to work properly. Weigh all the costs, including
that of electricity to operate the device and maintenance costs
associated with upkeep or replacement of filters. Remember that
the claims of manufacturers and dealers may not always
accurately describe what the system will do. In addition, some
systems may require pretreatment of the water for the device to
function properly. You can often lease a unit initially to determine
whether it performs properly.

Example of a reverse osmosis (RO) water

treatment technology. Itis a point of use

method commonly used to treat water for
drinking and cooking.

If you are not sure, click here to check
out their website to see all approved devices.
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Eliminate the source of Repair or replace existing Develop a community water Install a water treatment
contamination system system system

Connect toublic watasupply

In some cases, connecting to a public
water system is less expensive in the long
run than installing a new well. Public wells
generally are located and drilled in
aquifers where contamination is less
likely. New municipal wells must submit a
wellhead protection plan to protect the

w e | rechasge area. In addition,
municipal water supplies are required to
be regularly tested and to meet state and
federal water quality standards.

This is only an option if you are on the
fringe of an existing public water supply.
Not practical for most rural homes.
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Repair or replace existing Connect to a public water Develop a community water Install a water treatment
system supply system system

Eliminate sourcafscontamination

When water quality problems are due to
human activities, the ideal solution is to
eliminate or reduce the contaminants of
concern. Sometimes the source is local,
such as a septic system, an unused well,
fertilizers or pesticides, sink holes, a
chemical spill, leaking storage tank, or
seepage from a barnyard.

If you are able to eliminate the source,
water quality should eventually improve
through filtration, breakdown of the
contaminants, dilution and movement of the
contaminants away from your well.

Depending on the local geology and type of
pollutant, however, the improvement may
take far too longd years or decadesd and
an additional solution may still be required
to provide a safe source of water.















