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Water  Cycle



Water  table  usually  follows  the  land  contours.
Discharge  or  flow  is  to  low  spots

Water  table  relief  is  less  than  land  surface  relief



Groundwater  Flow  System
Recharge  → Groundwater  Flow  →Discharge  to  
Wells  or  Surface  Waters

Daniel  Feinstein
USGS



Groundwater  
discharge  to  Honey  
Creek  (Sauk  Co.)  is  
reason  why  stream  
flows  even  in  dry  

period.



Sustainability  versus  Availability

• What  is  sustainability?



Sustainability  versus  Availability

Resource  sustainability  has  proved  to  
be  an  elusive  concept  to  define  in  a  
precise  manner  and  with  universal  
applicability.  

In  this  report,  we  define  ground-water  
sustainability  as  development  and  use  
of  ground  water  in  a  manner  that  can  
be  maintained  for  an  indefinite  time  
without  causing  unacceptable  
environmental,  economic,  or  social  
consequences.  
The  definition  of  “unacceptable  
consequences”  is  largely  subjective  
and  may  involve  a  large  number  of  
criteria.

USGS  Publication:  Sustainability  of  Ground-Water  Resources
http://pubs.usgs.gov/circ/circ1186/pdf/circ1186.pdf



Wells in Flow Systems
How much pumping is sustainable?

Wells decrease water levels and divert 
groundwater from discharging to surface water

Lake is 
losing 
water to 
the well

Not as much 
water is 
flowing into 
the stream 
because the 
divide has 
shifted

USGS, 2000



Different  rocks  and  sediment  have  
different  hydraulic  properties    

Porosity  – percent  of  void  
spaces  in  rock  or  sediment

Hydraulic  conductivity  - the  ease  with  which  
water  can  move  through  pore  spaces  or  
fractures  



Different  rocks  and  sediment  have  
different  hydraulic  properties    

• Sandstone  – ↑ porosity,  ↑ conductivity

• Shale  – ↑porosity,  ↓ conductivity

• Dolomite  – ↓ porosity,  ↑ conductivity  (fractures)

• Crystalline  Bedrock  – ↓ porosity,  ↓ conductivity
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Wisconsin  Bedrock  Geology
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More  Wisconsin  Geology

View  of  a  Cross  Section



Wisconsin  arch



Aquitards (confining  unit)  can  
partially  separate  aquifers

USGS http://water.usgs.gov/edu/watercyclegwdischarge.html
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Some  basic  generalized  
geologic  and  hydrogeologic
information  for  Green  

County
Unglaciated

Glaciated



Green  
County  
Topography

No  Glaciers  
to  West  so  
ridges  and  
valleys  not  
ground  up  by  
glacier  or  
eroded  by  
melt  water  in  
Sugar  River



Depth  to  Bedrock



Green  Co  Bedrock  Geology

Platteville-Galena  
dolomite

St  Peter  
sandstone

Prairie  du  Chien
dolomite

Cambrian
sandstones  and

shales



Bedrock  is  in  layers  beneath  Green  County

Tunnel  City  
Base  is  aquitard

Sandstone  aquifer

Sandstone  aquifer

Sandstone  aquifer

Sandstone  aquifer

Shale  aquitard

Dolomite  aquifer

Dolomite  aquifer

Depths  not  to  scale



Albany Well  #2
376  feet  deep

Monroe  Well  #6
1766  feet  deep



Albany  Village  
Well  #2



Water  Use  Comparison
City/Village Yearly  Use  

(gallons)
Average  
Use  (gpm)

Population  
(2010)

Per  capita  
use  (gallons
per  day  per  
person)

Monroe  (5 wells) 605,821,000 1150   10827 150
Albany  (2  wells) 25,350,000 48 1017 70

• Typical  daily  home  use  for  Wisconsin  is  50-60  gallons  per  person  per  
day.

• The  per  capita  numbers  represent  all  water  uses  in  the  municipality  
so  it  seems  likely  that  Monroe  has  significant  water  use  beyond  
domestic  supply.

• Comparison:  5000  dairy  cows  x  50  gallons  per  cow  per  day  x  365  
days  =  91,250,000  gallons  yearly  use.

• 50  gallons  per  cow  per  day  is  approximate  and  includes  both  
drinking  and  wash/processing  water.
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Groundwater	  Recharge

Where  does  groundwater  enter  the  system?



Groundwater	  Susceptibility

Where  can  groundwater  be  most  easily  contaminated?



Water	  Table	  Elevation

Which  direction   is  groundwater  moving?



Questions?


