Shallow Groundwater Sustainability in Kane County:
Water Availability , Chloride Modeling, and Continued Monitoring




Assessmendf ShallowGroundwaterWater Quality in KaneCounty,IL ¢ Fall2023

Repeatstudy of water quality in Kane/ 2 dzy shalléhsaquiferandK 2 Y S 2 ¢ WielNX
How haswater quality changedsince2003? Since2015?

Assessmenbdf ShallowGroundwaterSustainabilityin KaneCounty,IL ¢ 2023¢ Dec 2025
Community discussionsand modeling to define sustainability methodology for the
shallowaquifer and constrainmetricsfor long term sustainability of this system

Establishmeniof a ReatTimeMonitoring Network in KaneCounty,IL ¢ 2023- 2026
Usingtelemetry stationsto monitor water levelsthroughout the county




Next Steps (Since March 2025 NWPA Mee

A Sustainability Modeling
A Calibration
A Improve head calibration in shallow bedrock layers
A Introduce seasonal recharge to match modern baseflow conditions better
A Chloride modeling
A Gather/Import chloride targets
A Calibrate chloride through loading rates and model parameters
A Chloride projections out to 2050 and beyond

A Monitoring Network
A Install transducers at Long Grove and Virgil wells
A Scout out drilling locations spring 2025
A Drill summer/fall 2025



Why care about shallow aquifers in Kane?

A Relied upon by thousands of homeowners
A Relied upon by municipalities
A Shallow aquifers provide baseflow to streams in Kane
A May be relied upon if deep sandstone aquifers are
depleted
A Water Quality issues
A Chloride
A Arsenic
A PFAS
| County Boundary
A qT — Recharge are = Bedrock Fault
= I\ Z NS = Soo — \ E [ ] St. Peter Eroded "
= = = Fhandsurface ST =3 o St. Peter at Bedrock
_____ Watertable_____ _~ =S =S S 5 i A
~~~~~~~~~~~ 1__’? 3 Water Level Cont
\ \ \ N — N ~—~ _ (f:e?;ﬂ\l\gf) e
\ \ \ _ — St. Peter Groundwater
T = —== Elevation (ft AMSL)
-~ ===\ =g
Unconfined aquifer T — e . .
M 155 Water Level Elevation in St. Peter S
Confining bed




Groundwater Flow Modeling and Stakeholder Engage

Updating existing Kane Shallow Groundwater Flow model (2004)

Formation of the Kane Groundwater Sustainability Group (KGSG)
A Met with every shallow groundwater municipality
A lllinois Water Inventory Program
A Water use
A Water levels
A Water use projections to 2050
A CMAP on to 2050 as baseline
A Modifications by each community
A Sharing of water quality data (chloride)

Major Goals

A Sustainable Supply vs Demand

A Have streams been depleted as much as predicted?

A Use model to simulate chloride accumulation from road salt application

Kane County Water Resources Investigations:
Simulation of Groundwater Flow
in Kane County and Northeastern lllinois

Scott C. Meyer, PG., George S. Roadcap, P.G., Yu-Feng Lin, Douglas D. Walker
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Groundwater Flow Modeling and Stakeholder Engage

Updating existing Kane Shallow Groundwater Flow model
Formation of the Kane Groundwater Sustainability Group (KGSG)
A Met with every shallow groundwater municipality T ——
A lllinois Water Inventory Program Kane County: Updated Modeling, Water

A Water use Availability, and Chloride Risk Assessment

A Water levels
A Water use projections to 2050

A CMAP on to 2050 as baseline

A Modifications by each community
A Sharing of water quality data (chloride)

Daniel R. Hadley, Cecilia Cullen, Daniel B. Abrams

Major Goals

A Sustainable Supply vs Demand

A Have streams been depleted as much as predicted?
A Use model to simulate chloride accumulation from road salt application |

Prairie Research
Institute

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

https://hdl.handle.net/2142/133029
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Shallow Groundwater Demand

Model Domain Demands
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Shallow Groundwater Demand

A Most water use in:

A
A

Mid-Fox Subwatershed
Mill Creek Subwatershed

A Large decrease since 2003

A

communities using more Fox River water or
sandstone groundwater

A Demands expected to increase only by 4.5% to 2050
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Modeling Results: | N rocaooocl
Baseflow Reductions from Predevelopment s i ¥k

A What happens when demands exceed sustainable supply? - }* ;
" ' -."".’1-_- :
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Mill Creek: 43% decline in baseflow

Blackberry Creek: 14% decline in baseflow [

o o Do Do

S. Branch Kishwaukee: 13% decline in baseflow "'-__,L__,_";:_ :
A Even though minimal demands in watershed e
A Likely due to Algonquin wells just outside of watershed

boundary

A Mid-Fox River: 7% decline in baseflow
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Flow (Mgd)

Flow (Mgd)

Modeling Results: Projected Baseflow Reductions
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Significance of Effluent

SubWatershed Sustainable Suppl

(MGD)
Big Rock Creek 1.45
Blackberry Creek 1.67
Coon Creek 1.87
Ferson Creek 1.32
Mid Fox River 6.32
Mill Creek 0.37
S Br. Kishwaukee
River 0.48
Tyler Creek 0.66
Union Ditch 1.16
TOTAL 15.3

Main Takeaways

Demand in 2025  Average Effluent

(MGD) Additions (MGD)
0.01 0.81
2.12 -
0.03 -
0.14 0.13
9.81 12.77
4.02 0.5
0.02 1.44
- 0.42
- 0.51
16.1 77.6

Baseflow supplemented by effluent

Effluent additions can be much greater than any
declines in baseflow from groundwater
extraction

OFFt dSyid OFy aal 8 (KS
away

Mill Creek dry/nearly dry in summer droughts
even with effluent additions

A Sustainable supplies and demands are not evenly distributed amongst the subwatersheds

A Mill Creek, Blackberry Creek, and S. Branch Kishwaukee are in deficit now and in the future
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Significance of Effluent
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Drawdown out to 2050Glasford
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Drawdown out to 2050Shallow Bedrock
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Questions on Supply/Demand Modeling?



Chloride ModelingMethods

A Static Road network (2023 NTD)
A 1964 to 1990
A Anything not roads is open space
A 1990 to 2005
A CMAP land use in 1990
A 2005 to 2020
A CMAP land use in 2005
A 2020 to 2050
A CMAP land use in 2020 carried forward

Model Recharge

Land Use Category Chloride (mg/L)

Agriculture

Open Space

Railways/Utility Infra. 2.5 Yellow
Residential

Institutional 2.5 Orange
Road 300 Gray
Highways/Interstate/Randall 500 Black
Commercial/lndustrial 1000 Red
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Chloride ModelingMethods

A Static Road network (2023 NTD)
A 1964 to 1990
A Anything not roads is open space
A 1990 to 2005
A CMAP land use in 1990
A 2005 to 2020
A CMAP land use in 2005
A 2020 to 2050
A CMAP land use in 2020 carried forward

Model Recharge

Land Use Category Chloride (mg/L)

Agriculture

Open Space

Railways/Utility Infra. 2.5 Yellow
Residential

Institutional 2.5 Orange
Road 300 Gray
Highways/Interstate/Randall 500 Black
Commercial/lndustrial 1000 Red
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2005

Chloride ModelingMethods

A Static Road network (2023 NTD)
A 1964 to 1990
A Anything not roads is open space
A 1990 to 2005
A CMAP land use in 1990
A 2005 to 2020
A CMAP land use in 2005
A 2020 to 2050
A CMAP land use in 2020 carried forward

Model Recharge

Land Use Category Chloride (mg/L)

Agriculture

Open Space

Railways/Utility Infra. 2.5 Yellow
Residential

Institutional 2.5 Orange
Road 300 Gray
Highways/Interstate/Randall 500 Black
Commercial/lndustrial 1000 Red
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