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GROUNDWATER FLOW
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NEW ILLINOIS

MODEL FRAMEWORK

* Water Supply Planning on the state,

regional, and local scale

* Combine local and regional models

into one modeling framework
Common database and methodology

Ability to zoom in on local problems

WHEN NEW INFORMATION IS
AVAILABLE, ALL MODELS ARE
IMMEDIATELY UPDATED
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Deterministic GW
Flow Models

Model Ready
Datasets

Regional lllinois

Groundwater Flow Model

Kane
Count
Local GW oY
McHenry
Flow Count
Models ounty
Mahomet
Aquifer

Pumping

Geology

Surface Waters

Aquifer Properties

Observed Heads

Streamflow

—> Model input

Model calibration

target

Contouring GW Flow
Models

Yearly Cambrian-
Ordovician Sandstone
Aquifer Model

Daily /Hourly
Mahomet Aquifer
Model

ILLINOIS GROUNDWATER FLOW MODELING

FRAMEWORK




~ ILLINOIS GROUNDWATER FLOW MODELING

FRAMEWORK
DETERMINISTIC (SCENARIO)
MODELS CONTOURING MODELS
* ASSIGN PUMPING, SIMULATE e PURELY DATA DRIVEN
HEADS AND FLOWS e |IMPROVE UNDERSTANDING
e ALLOW FOR SIMULATION OF OF HISTORICAL CHANGES
FUTURE CONDITIONS
Regional scale Local scale Seasonal changes | Long term changes
e \ / S



Raw Pumping Data

Corrections For Non-
Reporting

lllinois: 1980-present
(pumping reported by
well)

lllinois: 1964-1979
(pumping reported by
facility)

[llinois: before 1964
(pumping reported by
county /region)

Wisconsin (Buchwald
2014)

Indiana (Basch 2014)

lowa (Gannon et al.

2009)

Currently within the framework

Scripted Interpolation

Model Ready
Pumping (Shapefiles
for Import to
Groundwater Vistas)

Scripted

Manual Interpolation

> Manual

Future integration
into the framework
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Creation of High-Resolution High Resolution Surface Create model ready
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CONTOURING MODEL: CHANGES
IN HEADS IN NE ILLINOIS
(SANDSTONE)
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REGIONAL NORTHERN

ILLINOIS SCENARIO MODEL: |

21 LAYERS

CREATES A SOLUTION FOR

EVERY YEAR (1863 —
PRESENT DAY)
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[] Bedrock Aquitard Y77 Weathered Bedrock t
[ Major Aquifer QUATERNARY (QU) SYSTEM TROY ST CHARLES
- Saline Water BEDROCK VALLEY BEDROCK VALLEY

) D Wedron Group Fox River
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1963 Sandstone Aquifer Withdrawals
MGD
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sandstone heads

Regional
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* " PREDEVELOPMENT WATER FLOWING ~ ~
o INTO THE ST. PETER SANDSTONE

Inches /yr
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2014 WATER FLOWING INTO THE ST.

o PETER SANDSTONE

Inches /yr
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As pumping increases, flow into the sandstone increases
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= IMPACTS OF SANDSTONE

/- WITHDRAWALS TO NATURAL ,
: GROUNDWATER DISCHARGE ™
N (PROVISIONAL)

* GROUNDWATER DISCHARGE TO THE ROCK RIVER
IN WINNEBAGO COUNTY

e 1863: 46 MGD ,
50% reduction
e 2014: 23 MGD

* GROUNDWATER DISCHARGE TO THE FOX RIVER
IN KANE AND KENDALL COUNTIES

40% reduction
* 2014: 75 MGD
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SIMULATED WEATHERED BEDROCK
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¢ MODEL CALIBRATION (ST. PETER IN 2014) ~
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SUMMARY OF THE

e MODELING

' FRAMEWORK
CONTOURING MODELS SCENARIO MODELS
e OBSERVED HEADS AS AN INPUT e PUMPING DATA AS AN INPUT

e PROVIDE INSIGHT INTO TRANSIENT | |* SUBJECT TO CALIBRATION ERRORS
CHANGES IN AN AQUIFER
WITHOUT THE INFLUENCE OF
CALIBRATION ERRORS

* ALLOW DETAILED, 3D ANALYSES
OF GROUNDWATER FLOW

* CAPABLE OF ROBUST FUTURE

* NOT CAPABLE OF FUTURE SIMULATIONS

SIMULATIONS
* CAN BE REFINED TO SIMULATE

LOCAL SCALE ISSUES




MULTIPLE STAKEHOLDERS

e LOCAL COMMUNITIES AND INDUSTRIES (LOCAL SCALE
MODELS)

* REGIONAL PLANNING REGIONS (NORTHWEST WATER
PLANNING ALLIANCE, MAHOMET AQUIFER CONSORTIUM)

* IDNR-LED WATER SUPPLY PLANNING STUDIES

* INTERSTATE COOPERATION BETWEEN WATER AND
GEOLOGIC SURVEYS
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ELWOOD PUMP TEST: 1942

Joliet

Army Corp of Engineers
30 day pump test

Currently analyzing in
MODFLOW
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ELWOOD PUMP TEST- PERMISSION TO
~ REVISIT
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o OLD ARSENAL INTAKE
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DANIEL ABRAMS T ILLIN O IS
GROUNDWATER FLOW MODELER
217-244-1520 9 v



