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East Isthmus area 
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All water is part of the water cycle… 

Aquifers are geologic units (sand and gravel, sandstone, etc) 

that can store and transmit significant quantities of groundwater 

aquifer 

Dane County geology... 

The next slide 

shows a cross 

section along this 

line... 

glacial geology 
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Groundwater moves downward and 

laterally through Dane County’s 

aquifers... 

Domestic wells 

the lakes 
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Eau Claire aquitard 

10 

Eau Claire aquitard 
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Part of a core of 

the Wonewoc 

sandstone 

Core sample of  the 

Eau Claire shale 

Groundwater moves from recharge areas to discharge areas 

Groundwater discharge is 
easy to see in Dane Co 
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Recharge occurs everywhere 

Map of average recharge rates in Dane County 
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The water table is the top of the saturated zone 

Contour lines show 

equal water table 

elevation 

Groundwater divides 

(red) divide the 

county into 

groundwater basins 

Groundwater 

moves from higher 

to lower elevations 
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Pheasant Branch Springs 

Flowing well at Nevin Fish Hatchery 
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Groundwater discharge 
in the Nine Springs area 

Consequences of groundwater use…  

 

 Drawdown – lowering water levels 

 Alteration of groundwater flow paths 

 Effects on surface water 

 Effects on water quality 

Water use in Dane County 

 100% of drinking water comes from 

groundwater 
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Groundwater use in Dane 

County 
 Municipal and Industrial water use: 

 About 50 million gallons per day (MGD) 

 0r…about 75 cubic feet per second (CFS) 

 For comparison: 

 Wingra Creek at Beld St: ~2 CFS 

 Badger Mill Creek at Verona: ~13 CFS 

 Black Earth Creek at Black Earth: ~27 CFS 
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Construction of Madison supply wells 
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Typical (newer wells) 
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Well 3 (1928) 
Note shallow casing 

Madison’s 

wastewater is 

treated at the 

MMSD plant at 

Nine Springs 

 

MMSD also takes 

wastewater from 

other nearby 

communities 
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This is a diversion of 

groundwater to surface water 

outside of Dane County 

MMSD 

discharges ~40 

MGD to Badfish 

Creek 

Municipal wells 

Municipal water use in the Madison area causes 

significant drawdown, or lowering of water levels,  

in the deep sandstone aquifer... 

The highlighted 

area is a cone of 

depression Drawdowns in feet 
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Drawdowns in the deep aquifer can affect the water 

table…reducing flow in streams and water levels in 

wetlands 

Drawdown at the water table 

affects surface water features 
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Pumping wells affect 

groundwater movement 

The well causes a cone 

of depression 

Well pumping can 

reduce flow to surface 

water 

0 1 2 3 4 5
miles

Groundwater discharge to lakes and streams

Red: surface water leaks downward 

Blue: groundwater discharges to 

surface water 
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Treated effluent return 
flow to Badger Mill Creek 

near Verona 

Drawdown could be 
alleviated, in part, by 

returning water to the 
basin 
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Wells 

sampled 

2007-

2008 
We began with 10 

wells in a variety of 

locations to be sure 

we had virus-positive 

wells to work with. 

 

We later reduced the 

sampling to 6 wells 

due to budget and 

logistic 

considerations. 
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Take-home points from our virus 

sampling 

 Human viruses are present in water pumped 

from the Madison wells; we assume other 

wells in the area would be similar 

 Chlorination by the water utilities disinfects 

the water 

 The virus presence shows us that water from 

these deep wells is vulnerable to 

contamination from land surface activities 
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Capture zone, or contributing area: land surface over 

which precipitation and snowmelt infiltrate to the 

water table and flow to the well (or lake, or spring…) 

Contributing areas show where a well’s 

water comes from over a specific period of 

time.  Water produced by the Middleton 

wells comes from relatively nearby. 
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What is a groundwater flow 

model? 

 Computers are used to solve mathematical 
equations describing groundwater flow 

 

 Complex geology, wells, and surface water 
features are simulated using a three-
dimensional grid 

 

 Such models are powerful tools for 
interpreting the past and predicting future 
conditions 

Typical modeling objectives 

 Understand present GW system 

 Study current and future impacts of 

groundwater use 

 Simulate alternative management options 

 Delineate contributing areas for wellhead 

protection 

 Provide a framework for site-specific models 

and studies 
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The current model… 

 

Project began in 

1992;  

 

completed in 1996;  

 

published as 

WGNHS Bulletin in 

2000 

Complex 3-dimensional flow 

model for Dane County, WI 
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Why a new model? 
 existing groundwater flow model was constructed in 

1994 

 

 steady state only, fixed lake and stream levels 

 

 since then, pumping rates of municipal wells have 
been updated and some recalibration has occurred 

 

 model is in regular use today, but is not adequate for 
many questions 

 

 we know many current predictions may not be 
reliable 
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Project scope/deliverables 

 Re-evaluation and update of county 

hydrogeology 

 Preparation of GIS coverages and database 

 Construction of transient, improved resolution 

model 

 Calibration using state-of-the-art inversion 

methods 

 Predictive runs to address specific issues 
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Project funding/administration 

 2 years, beginning July 2010 

 WGNHS/USGS team with CARPC assistance 

 Cost about $319,000, or ~$160,000 per year 

 Cost shared among cooperators 

 USGS provides Federal match; WGNHS 

provides in-kind contributions 
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Summary 
 Everyone in Dane County uses groundwater, and this 

water use has consequences for all 

 

 The water we use originates as recharge in Dane 
County 

 

 Our wells are vulnerable to contamination from 
surface activities 

 

 Pumping is influencing lake and surface water 
budgets 

 

 Long-term water management should emphasize 
returning effluent to the basin and promoting 
groundwater recharge 

 


