Wisconsin's Aquifers
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Objectives

* Understanding of Wisconsin’s different
aquifers.

— The different rocks and sediments have
different flow properties.

— Wisconsin’'s geology controls the availability
of groundwater.
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Different rocks and sediment have
different hydraulic propertles
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Porosity — percent of void Hydraulic conductivity - the ease with which
spaces in rock or sediment water can move through pore spaces or
fractures



Different rocks and sediment have
different hydraulic properties
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Wisconsin Geology - A very brief history
Part 1

 Up to 1 billion years ago: volcanoes,
mountains, granitic intrusions,
continental rifting = .
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LaGerge (1994) Geology of the Lake Superior Region
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TRANSCONT INENTAL
ARCH

Part 1 cont....
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Part 1 ends with basins and arches
beginning to form— TR
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Wisconsin Geology - A very brief history
Part 2 — Shallow Seas

* 600 million — 300 million years ago: shallow
seas came and went at least 5 times over
southern Wisconsin

— Beach environments - sandstones
— Deeper water - shales and dolomltes
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Sea level changes create layers

Marine Transgression

Time 3 Limestone

Sandstone

Carbonate Mud Sand

—» Sandstone

- —>» Shale
—>» Limestone

http://geologictimepics.files.wordpress.com/2012/04/transgression.jpg
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More Wisconsin Geology

View of a Cross Section

Devils Lake

: Wisconsin River glacial material

-1600 ft.
A Vertical scale exaggerated 50X

Stoddard Horizontai scale is same as map. Whitefish Bay
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Wisconsin arch




Bedrock geology of eastern
Wisconsin

Lake Winnebago



Wisconsin' s Bedrock Aquifers
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Sandstone

Silurtan .

Dolomite Precambrian
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PreCambrian aquifer:
-crystalline (granite, quartzite)

-fracture dominated flow

-generally low well yields
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Wisconsin:-Dome =

Baraboo Quartzite

Wisconsin Arch




“Sandstone” aquifer:

-sandstone, dolomite
-regionally extensive
-excellent aquifer
-porous flow

-most high-capacity wells
-occurs beneath shale in east

o
.
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Sandstone and dolomite
aquifer

Aquifer was eroded
by glaciers

' Wisconsin Arch



-}/ -fracture dominated flow
3; . -only present in east
<« -important for municipal and domestic wells
&l -occurs above Maquoketa Shale
-extremely vulnerable if exposed
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Eastern dolomite aquifer

Thickness increases towards Michigan Basin






Wisconsin Geology - A very brief history
Part 3 - Glaciers

« 3 million — 12,000 years ago: Glaciers
came and went at least 4, maybe 10
times. Y
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Glacial Geology
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LEGEND

- Till of moraines
! 4 l Other ull

[:] QOutwash, unpitted

Outwash, pitted
Laka basins

# 4  Drumlin trends

e Thwwites 1858 rodtien. 100K

2 %% ICE AGE DEPOSITS OF WISCONSIN
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Sand and Gravel

\

Sand and gravel aquifer:

-uppermost aquifer

-sand and gravel
-discontinuous

-vulnerable ,
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Geology controls
where we get
our groundwater

GLACIAL DEPOSITS OF WISCONSIN
SAND AND GRAVEL RESOURCE POTENTIAL

LAND RESOURCES ANALYSIS PROGRAM

WISCONSIN GEOLOGICAL AND NATURAL HISTORY SURVEY
UNIVERSITY OF WISCONSIN- EXTENSION

STATE PLANNING OFFICE
WISCONSIN DEPARTMENT OF ADMINISTRATION

Some glacial deposits
provide lots of water
while others provide
very little

High well capacity
Sands and gravels

Low well capacity
Silts and clays

.....

GLACIAL DEPOSITS OF WISCONSIN MAP 10
SAND AND GRAVEL RESOURCE POTENTIAL -



Next three maps are available from the
Wisconsin Geological and Natural History
Survey Web page

¥ ;& EXPLANATION
| o PROBABLE WELL YIELDS
' K7 Dashed where approximately located
; I Chances of more than 100 gallons per
Sand and Gravel Aquifer minute are poor

http://wgnhs.uwex.edu/pubs/download _mO054/

Chances of 100-500 gallons per
minute are good

A L Chances of 500-1,000 gallons per
A 2 minute are good
i= by ey a2
TS Chances of more than 1,000 gallons
per minute are good

Sandstone Aquifer
http //Wg n hS uwex. ed U/p u bS/d own IOad m055/ Probable yields are based primarily on aquifer permeability and thick-

ness as determined by pumping tests and well-log interpretations.
Some areas were modified by information from individual well yields,
thickness of aquifer penetration, and published reports.

{ For scale here, a garden hose is

. : . at 5 gallons per minute
Niagara Dolomite Aquifer

http://wgnhs.uwex.edu/pubs/download _mO056/
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Crystalline Bedrock Aquifer

No map because more than 100 gpm are
not expected anywhere In the aquifer, even
after hydrofracturing.



