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The Water CycleThe Water Cycle
Climate, surface water, and groundwater are linkedClimate, surface water, and groundwater are linked
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Confined Aquifers
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Confined Aquifers & Artesian WellsConfined Aquifers & Artesian Wells
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The Mahomet Aquifer RegionThe Mahomet Aquifer Region
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Mahomet Aquifer Water Levels by the Illinois River
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Mahomet Aquifer Potentiometric Heads near Champaign
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Water Use Trend at Champaign
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Comparison of water levels in shallow and deep aquifers in Lee County, IL
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Tampico aquifer ob-well (27 feet deep)
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Digital Data Logging vs. Hand Measurements
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Imperial Valley Water Authority Ob‐Well near San Jose



Digital Data Logging vs. Hand Measurements
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Imperial Valley Water Authority Ob‐Well near Easton
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ISWS Shallow Observation Well Hydrograph, Crystal Lake
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McHenry County 
G l i M iGeologic Mapping

1997

11 Geologic 
Cross SectionsCross Sections



Cross Section A‐A’



Cross Section F‐F’



Cross Section G‐G’



Cross Section J‐J’



ISGS Borings
(1997) 
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Geophysical logs
and detailed

geologic descriptions



Generalized 3‐D Geologic Map
M H CMcHenry County

Water Supply Planning and Management Initiative

Data and Bedrock Surface



Generalized 3‐D Geologic Map
M H CMcHenry County

Water Supply Planning and Management Initiative

Full 6‐layer map



Generalized 3‐D Geologic Map
M H CMcHenry County

Water Supply Planning and Management Initiative

Layers 3‐6 and bedrock



Generalized 3‐D Geologic Map
M H CMcHenry County

Water Supply Planning and Management Initiative

Bedrock Surface



Potentiometric Surface of “Aquifer 5”, McHenry County



Water Supply Planning Toolbox ‐
Groundwater Models Surface Water:Groundwater Models Surface Water:

•Location, Width, Depth
•Diversions/Discharge
•Stream Gauge

Hydrogeology:
•Piezometric mapping

Groundwater

Stream Gauge
→Flow Accounting Model
→Streamflow Probability

pp g
•Aquifer testing
(Conductivity, etc)
→Hydrogeologic Model

Flow Model Other:
•Soil Type
•Land Cover

Physics:
•Mass/Energy Assimilate / Understand

•Tile/Storm Drains
→ Supporting Data

•Flow in Porous Media
→Governing Equations

Assimilate / Understand

Quantify

Predict
Well Data:
•Depth
•Water Levels

Predict
Geology:
•Boring logs
•Geophysical Surveys

•Pumping Rates
→ History/Projection

•Interpolation
→ Stratigraphic Model



Questions the Models Can Answer

Does pumping 
ff fl ?

Where does the water 
(recharge) come from?

affect streamflow?

Are additional measurements
needed and where?

What are the long‐term
effects of current pumping?needed, and where? effects of current pumping?



For Kane County, 2 Flow Models Were Developed:

Regional (Deep) Model
Approx. 800,000 nodes
Max grid spacing 16 miMax grid spacing 16 mi.
Min grid spacing 2,500 ft.

All aquifers

Local (Shallow) Model
Approx. 1.5 million nodes

G id i 660 ft

For consistency and realism

Grid spacing 660 ft.
Shallow aquifers only

For consistency and realism,
the local model takes its
boundary conditions from the
regional modelregional model



Estimated Head Change from 2002 to 2049
in Ancell Unit under Low and High Pumping Scenariosin Ancell Unit under Low and High Pumping Scenarios

Low PumpingLow Pumping
Scenario



Estimated Head Change from 2002 to 2049
in Ancell Unit under Low and High Pumping Scenariosin Ancell Unit under Low and High Pumping Scenarios

High PumpingHigh Pumping
Scenario



NE Illinois Regional Model with Fox River Basin



NE Illinois Regional Model with Fox River Basin
and Fox River Basin Geologic Model



NE Illinois Regional Model with Fox River Basin Geologic Model



Thanks!Thanks!Thanks!Thanks!
Visit us on the web:Visit us on the web:

http://www.sws.uiuc.eduhttp://www.sws.uiuc.edu
http://www.isgs.uiuc.eduhttp://www.isgs.uiuc.edu

Or Google: Illinois State Water Survey
Illinois State Geological Survey




