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1 Safety Moment

2 What is a groundwater model?

3 Modeling as a planning and design tool

4 Modeling as a permitting tool

Today’s Topics



Travel Safety - driving
Driving is statistically one of the most dangerous things we will do each day, 
and is something most of us do as a course of business
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• Take a moment to get to know your car before driving off
• Set all of the mirrors so that you can use them effectively
• Find all of the controls you may need (blinker, windshield wiper, parking 

brake, etc.)
• Understand where and how big your blind spots are
• Get comfortable with the vehicle before heading out
• Always park so that your first move in exiting the spot is moving forward
• Plan your route to avoid heavy congestion if possible

Rental 
cars



What is a Groundwater Model?
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Source: USGS MODFLOW Technical DocumentationSource: EGLE Water Budget Guidance 



What is a Groundwater Model?
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Models are a useful tool, when needed



Why would I need a groundwater model?
Uses/Benefits:

• Operations planning

• Dewatering design

• Evaluating design alternatives

• Water withdrawal planning

• Permitting

• Natural resource evaluation

• Estimating future conditions

• Process optimization

• Equipment selection optimization

• Evaluating complex geology

• Contaminant fate and transport
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Building a Groundwater Model
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Source: Haley & Aldrich



Model Inputs and Data Sources

Input Potential Data Source(s)

Surface topography Digital elevation models, aerial survey

Geology EGLE well logs, published data, test borings

Aquifer properties (conductivity, specific yield, etc.) Aquifer testing, published data, calculated by model

Precipitation/Evaporation Weather stations, published datasets

Surface water (streams, lakes, etc.) USGS topo maps, FEMA flood mapping data

Groundwater elevation Monitoring wells, published datasets, EGLE well logs

Current/planned water withdrawal Operations plans, EGLE well logs
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Data Source: EGLE Well Logs
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EGLE Water Well Viewer



Aquifer Testing
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Source: EGLE Aquifer Performance Test Guidance

Source: Aqtesolv.com



New Modeling Tool: Unstructured Grids
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Source: Haley & Aldrich
Source: Haley & Aldrich/DoD Environmental 
Security Technology Certification Program



Groundwater Modeling for Aggregate Mine Dewatering
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Source: Haley & Aldrich
Optimization of mine dewatering



Groundwater Modeling for Engineering Design
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Source: Haley & Aldrich

Construction dewatering model



Groundwater Modeling for Permitting
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Groundwater Modeling for Permitting
• Hydrogeology evaluation required for EGLE permits:

– Surface or groundwater withdrawal >100,000 gpd (70 gpm pump capacity) (Part 327, 
Great Lakes Preservation)

– Surface or groundwater withdrawal > 2 mgd (1,389 gpm pump capacity) (Part 327, 
Great Lakes Preservation)

– Creation of inland lake ≥ 5 acres (Part 301, Inland Lakes and Streams)
– Impact of lake creation on regulated wetlands (Part 303, Wetlands Protection)
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Water Withdrawal Permits (Part 327)
• Large quantity surface or groundwater withdrawal:

– >100,000 gpd (70 gpm pump capacity) – registration required
– >2 mgd (1,389 gpm pump capacity) – permit required

• Required hydrogeology evaluation for water withdrawal permit:
– Evaluate potential effects of the proposed withdrawal on neighboring water wells, 

wetlands, and inland lakes or streams
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Inland Lakes and Streams Permits (Part 301)
• Creation of inland lake ≥ 5 acres (includes excavation of gravel pits)

• EGLE draft hydrogeology guidance updated December 2023

• Required hydrogeology evaluation includes:
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– Groundwater elevation change predictions for all 
resources (wetland, lake, stream, or well) within 
1,000 feet of the lake boundary

– Phases to evaluate: early excavation, late 
excavation, and long-term (reclamation)

– Effects to evaluate: seepage/material removal, 
hydraulic gradient flattening, increased 
evaporation



Inland Lakes and Streams Permits (Part 301)
• EGLE hydrogeology evaluation requirements (updated December 2023):
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Inland Lakes and Streams Permits (Part 301)
• Geological complexity:
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Homogeneous Heterogeneous

Source: USGS, 1998, Hydrogeologic Framework of the 
Michigan Basin Regional Aquifer System



Sources of Geological Complexity (and Aggregate)
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Source: Bornhorst, 2016, An Overview of the 
Geology of the Great Lakes Basin

Source: Kehew, A., Michigan Geological Survey, 3-D Geologic 
Mapping for Hydrogeologic Applications, swmpc.orgPleistocene Glaciation

https://www.swmpc.org/downloads/geologic_mapping_presentation.pdf


Questions?

Sylvan Long, P.G.
Senior Project Manager, Hydrogeologist
Haley & Aldrich, Inc.
slong@haleyaldrich.com
216.706.1303
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