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Colossal Collaboration!

McHenry County

— Water Resources Division
e Scott Kuykendall, Joanna Colletti, Dennis Sandquist

— Conservation District
e Ed Collins

— Soil and Water Conservation District
e Ed Weskerna

— Municipalities, private home/business owners
Illinois State Water Survey (ISWS)

— Scott Meyer (ret.), Daniel Abrams, Dan Hadley
USGS

— Amy Gahala, Jon Hortness

lllinois State Geological Survey (ISGS)

— Tim Larson, Ahmed Ismail, Steve Sargent, Mike Barnhardt (ret.),
Don Keefer (ret.), Brandon Curry, ISGS drilling crews, +10...
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Science-based questions for natural resource management

e \Water Resources

— Groundwater
e 1000’s of domestic wells (>20,000)
e 100’s of irrigation wells (?)
e Dozens of municipal/industry wells
 Natural resource- aquifers
— Where are they?
— What are they like?

— Where is water moving?

— How can we use them?
— How are they replenished/protected?



Science-based questions for natural resource management

 Answers are dependent on:
— Geologic framework (distribution, thickness, depth)
— Characteristics (gravelly, sandy, silty, mixed)
— Rates and locations of withdrawal (pumping scenarios)
— Land-use planning (chemical applications, development)

* Implications for
— Withdrawal/supply balance
— Recharge pathways
— Contamination pathways|and risk
— Habitats and ecological resiliency
— Flooding







Outline

 Geology and water resources
— Bedrock aquifers
— Sand/gravel aquifers
— Groundwater concepts

* Models of McHenry County
— Geologic models

— Groundwater flow models and predictions

e Data sharing and online tools/viewers
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Conceptual Geologic Framework
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Outline

 Geology and water resources

— Bedrock aquifers

— Sand/gravel aquifers

— Groundwater concepts/water use
* Models of McHenry County

— Geologic models

— Groundwater flow models and predictions

e Data sharing and online tools/viewers



Groundwater and the Hydrologic Cycle



Groundwater flow paths




Two types of aquifers




Haeger-Beverly Aquifer

Ashmore Aquifer

Lower Glasford Aquifer
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Municipal withdrawals and geologic formations 2013-2018

Legend
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2013-2018

Total Municipal
2013-2018
18.6 million gallons/day
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Outline

e Geology and water resources
— Bedrock aquifers
— Sand/gravel aquifers
— Groundwater concepts
e Models of McHenry County
— Geologic models
— Groundwater flow models and predictions
e How do we learn more?
— Airborne surveys
— Auto-mapping aquifers
— Detailed landform/landscape mapping
— Geohazard assessments



McHenry County 3D Geologic Mapping
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3D Geologic “Pull-Apart” Map

Viewed from Southwest




3D Geologic “Pull-Apart” Map

Viewed from Southwest




Geologic Map of McHenry County,
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2013 Geologic and Hydrogeologic Modeling
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Outline

e Geology and water resources
— Bedrock aquifers
— Sand/gravel aquifers
— Groundwater concepts
e Models of McHenry County
— Geologic models
— Groundwater flow models and predictions
e How do we learn more?
— Airborne surveys
— Auto-mapping aquifers
— Detailed landform/landscape mapping
— Geohazard assessments



Airborne Electromagnetics

Kisa Mwakanyamale, ISGS
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Automated Mapping

Geologic Database
*  Water well records, engineering, stratigraphic

e 239,888 records

« QA/QC
e Location (e.g. still many duplicates)
e Descriptions (generalized)

e 90% database QA/QC, 10% Map work

e Fits framework for groundwater flow

modeling (625 ft X 625 ft)
e Riley Balikian, ISGS

e Ron Klass, ISGS
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Mapping Detailed Landforms and Landscapes

Woodstock

Kishwaukee River



Mapping Landforms and Landscapes

Hackmatack National Wildlife Refuge



glacier

Woodstock

Kishwaukee River



Soil Types in McHenry County;, IL

Geologic controls on habitat



Outline

e Geology and water resources
— Bedrock aquifers
— Sand/gravel aquifers
— Groundwater concepts

e Models of McHenry County
— Geologic models
— Groundwater flow models and predictions

e How do we learn more?
— Airborne surveys
— Auto-mapping aquifers
— Detailed landform/landscape mapping
— Geohazard assessments that include groundwater
— Geothermal studies, engineering data



Thank you!






Capture zone modeling of irrigation wells

Rus he,

Seipel et al., 2016, Journal of Geoscience and Environmental Protection
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Implications

e What does this mean?

— Geology controls mechanisms

 Groundwater flow in McHenry County
— How does it happen?
— Why does geology matter?

* How do we learn more about geology
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Outline

 Geology and water resources
— Bedrock aquifers
— Sand/gravel glacial aquifers
— Groundwater concepts

* Models of McHenry County
— Geologic models

— Groundwater flow models and predictions

e Data sharing and online tools/viewers
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Online viewers/data services

Online interactive products

Regional

McHenry www.maps.isgs.illinois.edu/vxs/mchenry
Kane

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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Data, map scale,
resolution

Sections intersect
clusters

At most, any
location within ~1
mile from section
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Northeastern lllinois Aquifers



Haeger-Beverly
Aquifer

Flow-modeling
results

ISWS 2013



Groundwater-flow
modeling results

Illinois State
Water Survey





















Vertical groundwater flow (gradient)



Horizontal groundwater flow (gradient)
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