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Project Goals

1. Improve delineation of the Mahomet aquifer boundary
- Aquifer boundary
- Aquifer characteristics

2. Better define extent of aquifer and non-aquifer units
! Define characteristics of the aquifer and non- aquifer materials

wies o7 - B Bedrock lithology (shale, carbonate, both?)

Bedrock structures (folds, faults, etc)

Bedrock surface topography

3. Develop a 3-D geological model of the Champaign
County and create an updated geological framework

4. Provide the Illinois State Water Survey with geologic
information for use in developing a groundwater flow
model.

16
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lllinois Rivers

= HTEM Flight Lines
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Acquired HTEM Data

Acquired highest resolution HTEM data
o E-W transects

o ~ 3,145 km (1,954 miles) of HTEM

o 650 m (2132 ft) flight line spacing

o DOI ~300 meters (1000 feet)
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Other Acquired Data

1. ERT Data
o 6.9km (4.3 miles) of ERT data
2. Seismic Data

o 15.66 km (9.72 miles) of seismic

reflection data
3. HVSR Data
o 180 HVSR points

4. Boreholes

o 2Boreholes

lllinois State Geological Survey
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.......................... Resistivity of Geologic Materials
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HTEM Results on Seismic Cross Section
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ERT is limited in the depth of investigation compared to

Seismic surveys

Imaged four seismic units and three ERT units

Folded strata associated with the LaSalle Anticlinorium
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Electro Units to Material Type
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Resistivity Range (ohm m)

120 - 600

>600

Shale
Clay; Shale; Weathered Shale

Clay; Clayey Sediments; Silt and Clay
Sediments; Fine Diamicton; Loamy Diamicton;
Weathered Shale

Silt and Clay Sediments; Fine Diamicton; Loamy
Diamicton; Very Poorly Sorted Sands;
Weathered Shale

Silty Sediments; Loamy Diamicton; Poorly
Sorted Sands; Coarse Diamicton; Weathered
Shale

Silty Sediments; Silt; Loamy Diamicton; Coarse
Diamicton; Moderately Sorted Sands; Well
Sorted Sands; Weathered Carbonate

Silt; Very Well Sorted Sands; Extremely Well
Sorted Sands; Partially Cemented Sands;
Cemented Sands; Weathered Carbonate;
Carbonate

Cemented Sands; Carbonate

Lithologic Material Type Hydrologic Material Type

Shale Confining Unit
Clayey Confining Unit; Shale Confining Unit

Clayey Confining Unit; Shale Confining Unit

Clayey Confining Unit; Leaky Clayey Confining
Unit; Shale Confining Unit

Clayey Confining Unit; Leaky Clayey Confining
Unit; Shale Confining Unit

Clayey Confining Unit; Leaky Clayey Confining
Unit;
Sandy Aquifer; Carbonate Aquifer

Clayey Confining Unit; Sandy Aquifer;
Carbonate Aquifer

Carbonate Aquifer

lllinois State Geological Survey
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Extent of the Mahomet Aquifer

UNIVERSITY OF ILLINOIS URBANA-CHAMPAIGN

Champaign

Urbana

8

: .
S
et
- . e '
» \‘\ [- [
N

S000

lllinois State Geological Survey 04/22/2026

-

B 01 Clay
302_Clayey seds
[ ] 303 _Siltand clay seds
I 306_Fine diamicton
307_Loamy diamicton
[ 308_Coarsediamicton
309 Very poorly sorted sands
310 _Poorly sorted sands
311_Moderately sorted sands
[ ] H2_Well sorted sands
[ ] 33 _Verywell sorted sands
[ ] H4_Extremely well sorted sands
I 315 Partially cemented sands
[ ] 36_Cemented sands




nnnnnnnnnnnnnnnnnnnnnnnnnnn

Institute " Extent of the Mahomet Aquifer I

|
' "\\ :
l’ v :‘
'
)
]
\
I N
I
/ ]
i

Roadcap, 2011 Boundary

ﬁ_’\{

. Q HTEM Boundary

Elevation (m)

lllinois State Geological Survey 04/22/2026



iri h . . . . .
X ‘ Institate Distribution of Geologic Material

UNIVERSITY OF ILLINOIS URBANA-CHAMPAIGN

]

=

o "ﬂ‘.t_p Rantoul JIff !

e
X

d Urbana
4 Champaign

( ) 7o~ 525 ft (160 m) 492 ft (150 m)
B 301 _Clay 307_Loamy diamicton 310_Poorly sorted sands B s e I | sorted sands
J02_Clayey seds - I8 Coarse diamicton 311_Moderately sorted sands - r!ameywe S0rted san
I 203_Siltand clay seds - B 312_well sorted sands B 315_Partially cemented sands
. L ang Verv noorly snrted sands
[ J0&_Fine diamicton

B 13 Verywell sorted sands I 315 Cemented sands

lllinois State Geological Survey 04/22/2026



Prairie Research
I Institute

llllllllllllllllllllllllllllllllll

°25ft(160m) 492 ft (150 m) 459 ft (140 m) 426 ft (130 m)
1_Carbonate aquifer 4_Mahomet confining unit 8_Upper Middle confining unit
2_Carbonate confining unit 5_Lower Middleaquifer 9_Shallow aquifer

- . &_Lower Middle confining unit 10_Shallow confiining unit
3_Mahomet aquifer 7 Upper Middle aquifer 11_Local confining deposit
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X | institure Distribution of Bedrock Units

I 1 Carbonate aquifer

I 2 _carbonate confining unit

P 3 Mahometaquifer

B 2 Mahomet confining unit
5 _Lower Middle aquifer
&_Lower Middle confining unit
T_Upper Middle aquifer

] 8_Upper Middle confining unit
8 Shallow aquifer

e 10_Shallow confiining unit
11_Local confining deposit

2000
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3D — Resistivity Model
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101_Carbonate
150_Carbonate margins
201_Carboniferous shale
230_Carboniferous mix
250_Carboniferous margins
301_Clay

302_Clayey seds
303_Siltand clay seds
306_Fine diamicton
307_Loamy diamicton
308_Coarse diamicton
309_Very poorly sorted sands
310_Poorly sorted sands
311_Moderately sorted sands
312_Well sorted sands
313_Very well sorted sands
314_Extremely well sorted sands
315_Partially cemented sands
316_Cemented sands
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_Carbonate aquifer
_Carbonate confining unit
_Mahomet aquifer
4_Mahomet confining unit
5_Lower Middle aquifer
6_Lower Middle confining unit
| 7_Upper Middle aquifer
B 3_upper Middle confining unit
9 Shallow aquifer
. 10_Shallow confiining unit
11_Local confining deposit
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Institute 3D — Hydrological Model

B 314_Aquifer
315_Poor aquifer
I 315_Confining Unit
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ottt e Conclusion I

1. First-ever high-resolution mapping of
the distribution of;

o Aquifer/Non-Aquifer boundaries
o Aquifer character/materials
o Aquifervariability

2. ldentification of additional water
resources

o Sand and gravelfilled buried channels as
possible additional water resources.

o Hydrological connectivity of aquifers provide a
significant source of groundwater for domestic
and agricultural wells

o Possible recharge zones through buried
channels
3. The high-resolution information from this
project will contribute further to the
sustainable management of groundwater
resources in Champaigh County
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ettt e Future Work I

UNIVERSITY OF ILLINOIS URBANA-CHAMPAIGN

1. Redefining aquifer boundaries

USEPA (SSA) Boundary VS HTEM Boundary

o SSA boundary significantly underestimates the
extent of the Mahomet aquifer

£ &
B o '8
4 , Rantoul e ti

o Potential changes to the estimates of saturated
thickness of the Mahomet aquifer

Integrate results from this project with

groundwater flow models

o Improved predictions of long-term water
quantity and quality

o Improved understanding of economic
development potential

o Reduce uncertainty of model results

Thickness (m)
s88888338883588
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T | ettt Future Work

UNIVERSITY OF ILLINOIS URBANA-CHAMPAIGN

2. Continue with HTEM characterization of the MBV north and east of Champaign County
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T | et Future Work

UNIVERSITY OF ILLINOIS URBANA-CHAMPAIGN

3. Continue to seek funds to complete the HTEM-based characterization and map the
extent of the MBV in the entire east central Illinois.

. Mahomet Aquifer
- SkyTEM Flight Lines
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T ‘ Institute Future Work

UNIVERSITY OF ILLINOIS URBANA-CHAMPAIGN

4. For more details;

1. Energizing Insight: New Maps for the Mahomet Aquifer (arcgis.com)

2. Mahomet Aquifer Airborne Mapping Program — HTEM Geologic Mapping Project (illinois.edu)
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https://storymaps.arcgis.com/stories/de4bf5899397469e9e5f32b001d6eccd
https://publish.illinois.edu/mahomet-aquifer-mapping/
https://publish.illinois.edu/mahomet-aquifer-mapping/
https://publish.illinois.edu/mahomet-aquifer-mapping/

Institute

UNIVERSITY OF ILLINOIS URBANA-CHAMPAIGN

I Prairie Research
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Prairie Research

institute Methods - Integrated Approach
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