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ILLINOIS STATE WATER SURVEY

• Formed in 1895, originally a unit of the 
University of Illinois Department of 
Chemistry

• Original mission to survey the waters of 
Illinois to trace the spread of waterborne 
disease, particularly typhoid



ROCK RIVER REGION WATER SUPPLY PLANNING

• Project funded by IDNR-OWR 

• Public feedback received by the 
Rock River Water Supply 
Planning Region, with support 
from Blackhawk Hills



PREDOMINANTLY 
GROUNDWATER USERS



CURRENT DEMAND BREAKDOWN



FUTURE DEMANDS (MULTIPLE SCENARIOS)



FUTURE GROWTH IS MOSTLY IN THE AGRICULTURAL 
SECTOR



GEOLOGY OF THE 
ROCK RIVER REGION



GEOLOGY OF THE 
ROCK RIVER REGION



GEOLOGY OF THE 
ROCK RIVER REGION



DISCUSSION 1: ROCKFORD

Rockford Area



BEDROCK GEOLOGY OF THE ROCKFORD AREA

Bedrock surface and 
the major sand and 
gravel alluvial aquifer 
in the Rockford area.

Note that the 
sandstone is at 
bedrock surface in 
both Rockford and 
Belvidere (here 
designated as Oa)



STEP BACK TO THE STATE: 
WHY IS THIS IMPORTANT?

The sandstone aquifer is overlain by shale throughout a 
lot of northeastern Illinois, but not in much of the Rock 
River Region

This allows precipitation events to recharge the 
sandstone. While it takes hundreds or even thousands of 
years for groundwater to move from these recharge 
areas to meet some demands in northeastern Illinois, this 
is still a critical source of water without which the 
sandstone was have been depleted long ago 



STEP BACK TO THE STATE: 
WHY IS THIS 
IMPORTANT?

Sandstone water levels in northeastern Illinois 
have experienced significant drawdown. Many 
communities in Will and Kendall Counties (at the 
center of the cone of depression) are evaluating 
their options right now.

Water levels in the Rockford area have declined, 
too, but not nearly to the same degree. Let’s look 
closer at this change. 



C-O WELL WITH ROCK RIVER VALLEY ALLUVIAL 
AQUIFER OVERLYING VERSUS GALENA-PLATTEVILLE 

OVERLYING.
Water levels in 
Rockford Cambrian-
Ordovician wells 1, 
6, and 30. Adapted 
from (Abrams et al., 
2015)

Drawdown is more 
apparent in wells 
where Galena-
Platteville is present



MAP OF THE GROUND WATER WELLS IN THE AREA 
COLORED BY AQUIFER.

Different types of 
public water 
supply wells in 
the Rockford 
area.



TWO LONG TERM C-O WELLS, ONE WEST AND ONE 
EAST OF THE ROCK RIVER VALLEY 
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Water levels in the Cambrian-Ordovician system at Rockford (left) Rockford Well 
#18 west of the Rock River and (right) Well #10 east of the Rock River



TWO TYPICAL WELLS FROM THE ROCK RIVER 
ALLUVIAL AQUIFER
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Water levels in the alluvial aquifer at (left) Rockford Well #23 and (right) Rockford Well #35.



CHART OF TRENDS FOR 23 SELECT ROCKFORD WELLS 
Well Increasing Decreasing Stable No Trend

3 X
18 X
21 X*
22 X*
34 X*
37 X
44 X
23 X
24 X*
35 X
5 X
6 X
10 X
13 X
26 X
29 X
30 X
31 X
36 X
39 X
40 X
42 X*
43 X

Water level trends of 23 selected City of Rockford 
wells. Orange indicates a Cambrian-Ordovician well 
to the west of the Rock River, blue indicates a 
Cambrian-Ordovician well to the east, and white 
indicates an alluvial aquifer well within the Rock 
River valley. Asterisks denote wells that need further 
investigation to confirm records.



CITY OF ROCKFORD PUMPING DISTRIBUTIONS; 
TOTAL, C-O WEST AND C-O EAST
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Total pumping 
(including alluvial 
aquifer pumping), 
Cambrian-
Ordovician pumping 
west of the Rock 
River valley 
(orange), and 
Cambrian-
Ordovician pumping 
east of the Rock 
River valley (blue) 
reported by the City 
of Rockford through 
IWIP from 1979 to 
2019.



PUMPAGE SCENARIOS FROM MEYER ET AL., 2019
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Water Demand for 
Winnebago County 
from (Meyer et al., 
2019).



BROWNFIELD, 
RCRA, AND CERCLA 

SITES
Figure 25. Brownfield; Resource 
Conservation and Recovery Act 
(RCRA); and Comprehensive 
Environmental Response, 
Compensation, and Liability Act 
(CERCLA, Superfund) sites in the 
Rockford Area. (This figure was made 
with the USEPA’s Cleanups in My 
Community tool available at 
https://www.epa.gov/cleanups/clean
ups-my-community. 

MINIMIZED DRAWDOWN OFTEN MEANS MORE RECHARGE, 
AND INCREASED VULNERABILITY TO CONTAMINATION

https://www.epa.gov/cleanups/cleanups-my-community


PFAS SAMPLING BY IEPA

https://www2.illinois.gov/epa/topics
/water-quality/pfas/Pages/pfas-
statewide-investigation-network.aspx

https://ecology.wa.gov/Waste-Toxics/Reducing-toxic-chemicals/Addressing-priority-toxic-chemicals/PFAS



DISCUSSION 2: GREEN RIVER LOWLANDS

Green River Lowlands



CENTER PIVOT IRRIGATION



LONG HISTORY OF MONITORING



MONITORING WELLS

By Hand Real-Time



ISWS REAL-TIME 
MONITORING

https://www.isws.illinois.edu/ground
water-science/groundwater-
monitoring-well-networks/green-
river-lowlands-monitoring



TWO AQUIFERS

Uppermost Tampico 
Aquifer (readily recharged 
by precipitation events)

Lowermost Sankoty Aquifer 
(most irrigation occurs from 
this deeper aquifer)

The two aquifers are 
separated by a clay layer



MANY SANKOTY WELLS HAVE A DECREASE IN 
SUMMERTIME IRRIGATION, PARTICULARLY AFTER 2004

2012 drought

2005 drought



TAMPICO HAS NOT FOLLOWED SUIT, MANY WET 
SPRINGS RECENTLY HAVE LED TO HIGHER WATER LEVELS



MOST PROMINENT HEAD CHANGE IN NW BUREAU 
COUNTY

>70% of available head 
above the top of the 
Sankoty is removed during 
the summer

This is a pressure response 
in a deep aquifer



QUESTION?

Why do the water levels in the 
Sankoty always seem to bounce back 
in the spring? 

Likely explanation: water drains from 
the upper Tampico to lower Sankoty
through heterogeneities in the 
aquitard (it is not continuous)



IS THIS AN ISSUE?

The impacts are seasonal, and monitoring wells have been installed to evaluate 
whether water levels continue to decline during the summer months when irrigation 
is at its peak

Potential impacts include local dewatering of very shallow wells where the Sankoty
is locally dewatered



REGIONAL WATER QUALITY

Nitrate: fertilizer, waste from animal farms Chloride: deicing applications



SUPPLY AND DEMAND (GROUNDWATER)
Tier 1 Assessments of 
available supply in the 
groundwater compared to 
current demands

Seeking stakeholder 
feedback



WATER SUPPLY PLANNING REPORT

All material presented are compiled in a draft water supply planning report for 
the Rock River Region. We are always looking for reviewers to provide feedback. 

Please contact me if interested in being a reviewer:
dbabrams@Illinois.edu
217-244-1520

mailto:dbabrams@Illinois.edu


3D Geologic Mapping for 
Groundwater Studies

Jason Thomason
Illinois State Geological Survey 

Prairie Research Institute
University of Illinois, Urbana-Champaign

GreenTown Rockford
November 12, 2021



Illinois State Geological 
Survey

Richard Berg
Director

Administrative & 
Technical Support

Bedrock Geology 
and Industrial 

Minerals

Coal and 
Petroleum 
Geology

Environmental 
Site 

Assessments

Geoscience 
Information 
Stewardship Geochemistry Hydrogeology 

and Geophysics
Quaternary and 

Engineering 
Geology 

Wetlands

Administrative Aide Chief Scientist and Senior Geologist

Advanced Energy Technology Initiative Assistant Director for Administration

Geologic Mapping



Geologic Mapping Overview
• A geologic map shows the distribution and/or characteristics of 

geologic materials and/or structures.
• Examples include maps of:

• rock type (Bedrock Geologic Map)
• sediment type (Surficial Geologic Map)
• rock/sediment thickness (Isopach Map)
• topography of subsurface deposit (Structure Contour Map)
• geomorphology (landscapes and landforms)

• 2 Dimensions or 3 Dimensions

• AQUIFER/GROUNDWATER RESOURCES



Geology Overview: Aquifer

Rock or sediment that is saturated with water, 
and permeable enough and thick enough to allow 
economically-valuable quantities of water to flow 
to wells or springs.

Some deposits meet this definition for low-
capacity wells (i.e., domestic well), but not for 
high-capacity wells (i.e., irrigation well, industrial 
well, municipal well).



Geology of an aquifer—glacial deposits

sand and gravel

made by 
meltwater rivers



Glacier

sand and gravel

Glacier

view point

Breidamerkurjökull, Iceland
August 4, 2004



Glacier
sand and gravel

Glacier

view point

Breidamerkurjökull, Iceland
August 4, 2004



Geology of an aquifer—bedrock



CURRENT/COMPLETED 2D GEOLOGIC MAPPING IN ILLINOIS



PLANNED GEOLOGIC 
MAPPING IN ILLINOIS



Geologic maps
http://www.isgs.illinois.edu/maps/isgs-quads

http://www.isgs.illinois.edu/maps/isgs-quads


ISGS and3D Mapping Priority Areas

Great Lakes Geologic Mapping Coalition



3D Mapping Projects in Illinois
2000-2013

2008-2013

2013-2019

2013-2017

2005-2011

2021-
2023



3D Geologic Mapping/Modeling
• Traditional

• Ground-based observations
• Field Samples
• Drilling data/samples

• Tools
• New coring techniques
• Geophysics (seismic and electrical)
• Laboratory analyses of rock and sediment

• Innovations 
• Coupled geophysics techniques (1D, 2D, 3D)
• Airborne methods (airborne electromagnetics)
• 3D Visualization and Geostatistics

• Derivative products
• Digital data
• Online interactive products

• Regional
• County

• Objectives
• Natural Resources
• Aquifer Delineation
• Groundwater Modeling

Frameworks

http://maps.isgs.illinois.edu/vxs/regional/
http://maps.isgs.illinois.edu/vxs/McHenry/


3D Visualization



Section-based 3-D mapping- Regional



Woodstock

Marengo

Harvard
Crystal Lake

McHenry

North

3D Geologic Map-Cross Section Network

10 km



3D Geologic Map Products

Woodstock

Marengo

Harvard
Crystal Lake

McHenry

North

10 km

Interactive Models



Online viewers/data services

Online interactive products
Regional www.maps.isgs.illinois.edu/vxs/regional
McHenry www.maps.isgs.illinois.edu/vxs/mchenry
Kane www.maps.isgs.illinois.edu/vxs/kane
Lake www.maps.isgs.illinois.edu/vxs/lake

http://maps.isgs.illinois.edu/vxs/regional/
http://maps.isgs.illinois.edu/vxs/mchenry/
http://maps.isgs.illinois.edu/vxs/kane/
http://maps.isgs.illinois.edu/vxs/lake/
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McGarry, 2000, Bedrock Topography of Boone and Winnebago Counties 



McGarry, 2000, Bedrock Geology of Boone and Winnebago Counties 



Berg, et al., 1984, Geology for Planning in Boone and Winnebago Counties 



Berg et al., 1984



Regional Bedrock Aquifer

Rockford



Regional Bedrock Aquifer

Shallow Sand/Gravel Aquifers



Regional Bedrock Aquifer

Shallow Sand/Gravel Aquifers
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Examples: Impacts of Geologic Maps/3D Models 
in Northeast Illinois 2000-present

• Lake County Health Department
• Ecoli detection in domestic wells

• IEPA, USEPA (various sites in northeast Illinois)
• McHenry County

• Sensitive Aquifer Recharge zones
• Fox River Grove

• New municipal well placement
• Marengo

• New municipal well placement
• Kane County

• Observation well network placement
• Various data transfers with private consultants/constituents

• Digital data
• Online interactive products

• Regional
• County

http://maps.isgs.illinois.edu/vxs/regional/
http://maps.isgs.illinois.edu/vxs/McHenry/


• 3D geology of Boone County (USGS funded)
• National Groundwater Monitoring Network (USGS 

funded)
• Engineering/hydraulic properties of geologic soils (IDOT 

funded)
• Wetland mitigation and hydraulic monitoring (IDOT 

funded)
• Regional water-supply planning and groundwater 

modeling (IDNR funded- ISWS colleagues)

Current/ongoing geology and mapping
projects in the Rockford area



THANK YOU

Pecatonica River, Winnebago County IL





http://maps.isgs.illinois.edu/vxs/regional/ http://maps.isgs.illinois.edu/vxs/







GreenTownRockford
November 12 | Embassy Suites Rockford Riverfront


