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What is the Wisconsin Geological and Natural History Survey?

Established by State Statute

~We are part of the University of
fila WlsconSIranMgdlson Division of
b ExtenSion

‘We do re‘s /FeLh mventory, and teaching
a putihe*féqké ‘minerals, and water
7 reseurcés of Wlscohsm

rvey in 1853

i

-

1264~L.C. 395

T

GEOLOGY

WISCONSIN

SURVEY OF 1873-1879.

To his Excellency, the Hon. Jeremar M. Rusk,

Governor of Wisconsin:
Sm— I have the honor of submitting herewith Volume I of the
final report of the Geological Burvey of Wisconsin.
Most respectfully, your obedient servant,
T. C. CHAMBERLIN,

Ohisf Qeologist.
Bevorr, June 30, 1882,
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What we do today... @

Wisconsin Geological
and Natural History Survey
UNIVERSITY OF WISCONSIN-MADISON
Division of Extension

We collect field data ;,/éon‘dugt‘ research

B,

What is groundwater?

« Groundwater is water filling pores, cracks,
fractures, and other voids in geologic
materials beneath the earth’s surface.

Culver springs, Dane County, WI
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All water is part of the water cycle...
HYDROLOGIC CYCLE
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Microscope image of sandstone from a
Madison supply well. Clean, well-rounded
quartz grains create an effective porosity of

about 30%

Typical sandstone found near Madison has an
effective porosity of 10-15%
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Fractured dolomite in Door County, WI. Groundwater can move
rapidly through fractures with little attenuation of any
contaminants present.

Groundwater moves in three dimensions.

Impermeable bedrock

Wisconsin Geological and Natural History Survey




Groundwater moves in three dimensions.

Groundwater divide

i

Impermeable bedrock
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How rapidly does groundwater
move?

Flow rates vary widely, and depend on hydraulic
conductivity, gradient, and the presence of fractures or
other conduits. To generalize...

Clay: inches per year
Sandstone: 10’s of feet per year
Limestone, dolomite: 100’s to 1000’s of feet per day

In fractured media, (i.e.fractured clay, granite, shale) flow
volumes can be small, but flow rates can be very rapid

v n
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Groundwater sustains springs and wetlands

Take-away point:
groundwater conditions vary

Wisconsin has prolific
aquifers; groundwater
is plentiful over most
ofthestate

s b

Wisconsin’s geology
influences groundwater
availability and
vulnerability.




MINNESOTA

Simplified bedrock
geology of Wisconsin
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Wisconsin dome
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The Silurian
dolomite
aquifer is
present only in
Eastern
Wisconsin and
extends
through Door
County.
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Aquifers in Wisconsin

Silurian dolomite
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These
fractured rocks

contain karst
and solution
features and
are quite
susceptible to

contamination.
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The sandstone
aquifer is
present over
2/3 of
Wisconsin
extends to
adjacent states
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Aquifers in Wisconsin

[ ] Silurian dolomite
Sandstone aquifer

This “world-
class” aquifer

supplies water
for Madison,

Waukesha, the
Fox Valley, and
other major
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LAURENTIDE ICE SHEET

glaciated between about
26,000 and 10,000 years ago
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Flowing wells, also
called artesian wells,
historically were
common in many
parts of Wisconsin.

Such wells and
springs were often the
sites of homesteads
and villages.

flowing well, Door County

e i
Extension
Wisconsin Geological and Natural History Survey
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Springs in Wisconsin

Over 10,000 mapped springs! Bethesda Spring, Waukesha County, 1908

EXtension

Wisconsin Geological and Natural History Survey

Statewide Springs Inventory: Cadiz Springs, Green County, WI

EXtension

Wisconsin Geological and Natural History Survey
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Capture zone: land surface over which precipitation
and snowmelt infiltrate to the water table and flow
to the well (or lake, or spring...)

(" Areal recharge : Areal recharge |

Wisconsin Geological and Natural History Survey

Capture
Zone

. Septic
Septic taF:lk
tank Capture Capture
zone

Areal recharge : Areal recharge )
well
Vi

L2
& gy,
Screened

.. Interval

FIGURE 2: FIGURE 3:
The “capture zone” of a well. Septic systems are potential sources of
Adapted from Franke et al. 1998 contamination to nearby wells.

Capture zones for wells

from Gotkowitz:
https://www.uwsp.edu/cnr-ap/watershed/Documents/Subdivision%20Wells.pdf

Wisconsin Geological and Natural History Survey
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Wisconsin has prolifi
aquifers; groundwater
is plentiful over most

of the state
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» Dominant mineralogy

mineralized zones

* Depth

* Age

» Geochemical and biological processes

precipitation

14
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» Faulty or poorly-designed wells
* And others...

15



HYDROGEOLOGICAL CHARACTERIZATION OF THE TOWN OF LINCOLN, KEWAUNEE COUNTY, WISCONSIN

Map 2. Depth to bedock
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HYDROGEOLOGICAL CHARACTERIZATION OF THE TOWN OF LINCOLN, KEWAUNEE COUNTY, WISCONSIN

Map 7. Gr ptibility
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DNR Groundwater page:

https://dnr.wi.qov/topic/groundwater/data.html

— Statewide network

— Construction reports

— Geologic logs

3/19/2019
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WISCONSIN

Geological & Natural History Survey
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About» | Wisconsin Geology » | Water/Environment »  MapsiData » | Research » | Education »
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| WANT TO KNOW MORE ABOUT:

Learn more about the major
andscape features that shiow
RS Ceatifol .

start Learnin

Shoties Tiowm ths Fiskd Wisconsin Geological & Natural History Survey ~ Explore our website
Mineral exploration n T M i peenwokinglo , pyplications database
norther wisconsin (web  serve Wisconsin for over 100 years. Part of University of Wisconsin-Extension, we o Minerais orWisconsin

Pl provide objective scientific information about the geology, mineral resources, and « Wisconsin's geology
Aug 03, 2018 water resources of Wisconsin_ * Water & environment
+ Wellrecords
P ou and 35K others like this. « Corerepository

Apr 16,2018

Wisconsin Geological & Natural History Survey
Oct2,2018 @ 3:00pm

New Publications at the
Survey WGNHS collaboration with USGS includes

Apr03, 2018 INTEGRATED GEOPHYSICAL MODELING PROVIDES INSIGHTS INTO THE
THREE-DIMENSIONAL GEOMETRY OF THE MIDCONTINENT RIFT IN
WESTERN LAKE SUPERIOR https:/ftinyurl.com/yc38mad7 #GSA2018
#WGNHSresearch

2017 Year in Review

Feb 28,2018

Start at the WGNHS website: wgnhs.uwex.edu

. . Groundwater
Wisconsin Groundwater Coordinating Council (GCC)
Report to the Legislature Look up
data about the quality of
groundwater near homes or
businesses or get an estimate of

At a glance: groundvater availabilty.

Groundwater Quality o

Nearly three-quarters of us in Wisconsin e s olenTt s,

rely on groundwater for our primary b Learn
drinking water supply... where your groundwater comes from
[EeT e ———T

reach your drinking veater well and
Read more the lakes and streams you enjoy.

Report to the legislature

Latest Report home

1. Groundwater Quality

Executive summary [DF]

Play  Pause

Full Report [poF]
The Groundwater Coordinating Council prepares an annual report each year that summarizes the

operations and activities of the coundl, describes the state of the groundwater resource and its
management and makes recommendations. The report is due each August for the preceding fiscal

year. The latest report is for Fiscal Year 2018 (July 1, 2017 - June 30, 2018) and is contained on [ ————
these webpages. Council

+ Overview of the GOC

GCC Report archives

Recommendations

Meeting minutes

Members

Research & monitoring

Statutory language relating
to the GCC [exit DNR]

+) Recommendations

+ FAQ

8B* whats a Spring?

*) Monitoring and research 3] Groundwater quantity

What i= = zpring?

3/19/2019
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Water & Well Water Quality Viewer: Private Well Data for Wisconsin
Environmental
Analysis Lab

‘WI well water Quality Interactive .
Groundwater Introduction
Center
Nearly 900,000 households rely on private wells as their primary
water supply. Homeowners with private wells are encouraged to have
their well tested on a regular basis to determine the safety of the
water supply for purpeses 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 and local officials often want to
know more about water quality issues in their community.

Activities
Reports

WI Well water
Quality Viewer
The WI Well Water Quality Interactive Viewer was created as an

educational tool to help people better understand Wisconsin's
groundwater resources that many of us rely on for our drinking water.

Student
Involvement

Staff/Contact Us
How does the viewer work?

o s 1R The viewer relies mostly on voluntarily submitted well water samples
Use the Interactive Well Water Quality Viewer from homeowners and other well water data collected by state

agencies over the past 25 years. It would not have been made
possible without the many well owners who took the initiative to have
their wells tested.
Homeowners and local units of § . . .
government can use this tool to: Because groundwater quality can often be very site specific for certain
contaminants, many water samples are required to get a sense of
groundwater quality at a county or watershed scale. By combining all
of this data together we are able te look at averages or the number of
samples that exceed drinking water standards to get a sense of
private well water quality across the state.

See what we know about general well
water quality in Wisconsin.

Compare water quality in your area to
nearby towns or counties.

Raise awareness of local groundwater
quality issues.

Promote testing and outreach efforts.
Encourage well testing in areas where
little data exists.

Highlight the importance of testing well
water on a regular basis.

» Select a county, township or section to view water quality

summaries at different scales.

Select from one of 14 different water quality parameters.

= Areas that are blank show areas where insufficient well water
data exists to summarize well water quality for that area. But
you can use the groundwater quality summary statistics tool to
see the number of samples that exist in a particular county,

roundwater conditions vary regionally
Wisconsin’s geology

+ Soils, geology, and well construction control local
vulnerability to contamination

+ Many information sources available, but additional
resource mapping and study will always be needed

Wisconsin Geological
and Natural History Survey
UNIVERSITY OF WISCONSIN-MADISON
DIVISION OF EXTENSION
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