
Wetlands and Water Tables
Ecological and Hydrogeological Considerations for New or Expanded Mining Below 
the Water Table



What?
• Wetland screening and awareness

• Hydrogeologic relationship of 
those wetlands to your lake 
excavation and implications for 
your success. 



So What?

Southern Hardwood Swamp
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• Wetlands are primary drivers for 
lake creation permitting

Southern Hardwood Swamp
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• Wetlands are primary drivers for 
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the water table!



So What?

• Permits DENIED for mining below 
the water table!

• Wetlands are primary drivers for 
lake creation permitting

• Valuable aggregate resources 
remain in the ground. ($$$)  



Now What?
There are things we can do…

Water level monitoring adjacent to lake excavation



Now What?
There are things we can do…

• Demonstrate No Impact Is Likely

Water level monitoring adjacent to lake excavation



Now What?
There are things we can do…

• Demonstrate No Impact Likely

• Ways to Avoid/Minimize impacts, 
especially to wetlands 

Water level monitoring adjacent to lake excavation



Kenny 
McMahon

• Wetland 
Scientist

• Biologist



Regulations 
have their 
place



Pop Quiz: What is a 
wetland?



Typical identifiers



Some of what I look for

• Muck soils
• Water lines
• Water stains 
• Vernal pools
 



Sparsely vegetated concave surface Waterlines on trees

Muck soils Water stained leaves



Three wetland types and implications 

Forested
Shrub

Emergent



Wetland Determination Data Form



Good news and bad news

BAD NEWS: GOOD NEWS:
Wetlands are defined by 

regulatory criteria 
I’m here to make 
your life easier



NWI

Always a first step

Only a first step



Different than a wetland



Larger than a wetland



So, what 
can EGLE 
regulate?

Even if a drain connects to a lake…



When is a permit needed?

• Within 500 feet of a 
regulating feature

• If hydrologically 
connected to a 
regulating feature

• Within 500ft of a 
regulating feature.



Groundwater Dependent?

• Some wetlands get their water from 
rain and runoff.

• Others get water from the ground.



Questions?



Bruce Gillett, CPG

Senior Hydrogeologist



Wetland?



The Hydrogeology of Lake Creation

A. Regulatory and Environmental Concerns

B. Hydrogeology and Water Level Changes – 
What Happens?

C. Mitigating Factors/Options



Regulatory 
and 
Environmental 
Concerns

• Special Use Permits 

• Part 301 – Inland 
Lakes & Streams

• Part 303 – Wetlands 

Mining and Reclamation Plans
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Regulatory and 
Environmental Concerns

• Special Use Permits 

• Part 301 – Inland Lakes & Streams

• Part 303 – Wetlands 

• Other:
• Part 327 Large Quantity Water 

Withdrawal
• Part 22 – Groundwater 

Discharge or NPDES permit
• Part 31 – Floodplains
• Air/Stormwater/SESC



Regulatory and Environmental Concerns

• Special Use Permits 

• Part 301 – Inland Lakes & Streams

• Part 303 – Wetlands 

• Other:

• Part 31 – Floodplains

• Part 22 – Groundwater Discharge

• Part 327 Large Quantity Water 
Withdrawal

• Air/Stormwater/SESC



Regulatory and 
Environmental Concerns

Drivers Behind the Regulations:

• Potential adverse impact to 
wetlands (primary)

• Potential adverse impact to water 
supply wells



Regulatory and 
Environmental Concerns

Drivers Behind the Regulations: 

• Potential adverse impact to 
wetlands (primary)

• Potential adverse impact to water 
supply wells
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The Hydrogeology of Lake Creation

A. Regulatory and Environmental 
Concerns

B. Hydrogeology and Water Level 
Changes – What Happens?

C. Mitigating Factors/Options



Hydrogeology and Water Level Changes –  What Happens? 

• Dewatering

• Evaporation from Lake Surface

• Flattening of the Water Table

Hydrologic cycle and water budget



Hydrogeology and Water Level Changes –  What Happens?

• Dewatering (often a gravel 
washing operation)

• Evaporation from Lake Surface

• Flattening of the Water Table

Pump for gravel washing operation



Evaporation from Lake 
Surface – The Process

1. Calculate evaporation

Using average values

Lake Acreage Pumping Rate (GPM)

5 1.5

20 6.2

50 15.4



Evaporation from 
Lake Surface – The 
Process

Using typical average values

1. Calculate evaporation rate.

2. Input pumping rate into a 
distance-drawdown 
calculator



Evaporation from 
Lake Surface – The 
Process

Drawdown at wetlands and wells

1. Calculate evaporation rate.

2. Input pumping rate into a 
distance-drawdown 
calculato

3. Determine drawdown at 
sensitive features.



Hydrogeology and 
Water Level Changes – 
What Happens?

• Evaporation from Lake Surface

• Flattening of the Water Table

Fishbeck survey drone view



Flattening of the Water Table

GW FlowGW Flow



Flattening of the Water Table

GW FlowGW Flow



Flattening of the Water Table

GW FlowGW Flow



Changes to Water Levels 
– What Happens?

• Evaporation from Lake Surface

• Flattening of the Water Table
• Pre-excavation groundwater 

elevation contours



Changes to Water Levels 
– What Happens?

• Evaporation from Lake Surface

• Flattening of the Water Table

• Pre-excavation groundwater 
elevation contours

• Post-excavation 
groundwater elevation 
contours



The Hydrogeology of Lake Creation

A. Regulatory and Environmental 
Concerns

B. Hydrogeology and Water Level 
Changes – What Happens?

C. Mitigating Factors/Options



Now What?
Mitigating Factors/Options

• Demonstrate No Impact Likely

• Ways to Avoid/Minimize impacts 

Water level monitoring adjacent to lake excavation



Now What?
Mitigating Factors/Options

Water Supply Wells

• Available Drawdown >> Impacts 



Now What?
Mitigating Factors/Options

Water Supply Wells

• Available Drawdown >> Impacts

• Lower the pump



Now What?
Mitigating Factors/Options

Water Supply Wells

• Available Drawdown >> Impacts

• Lower the pump

• Deepen or replace their well



Now What?
Mitigating Factors/Options

Water Supply Wells

IMPORTANT DISCLAIMER:

“Perception is Reality” 

NIMBY



Wetlands:

Often more problematic than 
water supply wells. 

Now What?
Mitigating Factors/Options



• sparsely vegetated concave surfaces

The dreaded wooded wetland!



The dreaded 
wooded 
wetland!

Gif via Tenor.com



Wetlands:

1. Demonstrate non-regulated

2. Mitigation ($$$)

3. Demonstrate not 
groundwater dependent

4. Minimize Impact  

Now What?
Mitigating Factors/Options



Now What?
Mitigating Factors/Options

Wetlands:

1. Demonstrate non-regulated

2. Mitigation ($$$)

3. Demonstrate not groundwater 
dependent

4. Minimize Impact  



Now What?
Mitigating 
Factors/Options

Wetlands:

1. Demonstrate non-regulated

2. Mitigation ($$$)

3. Demonstrate not 
groundwater dependent

4. Minimize Impact  

$120,000 to $150,00 per acre



Wetlands:

1. Demonstrate non-regulated

2. Mitigation ($$$)

3. Demonstrate not 
groundwater dependent

4. Minimize Impact  

Now What?
Mitigating Factors/Options



Multiple lines of evidence:

1. Compare water levels in 
wetland vs aquifer

2. Geology

3. Water level monitoring

Not Groundwater 
Dependent



Not 
Groundwater 
Dependent

Multiple lines of 
evidence:

1. Compare water 
levels in 
wetland vs 
aquifer. 

2. Geology

3. Water level 
monitoring



Not 
Groundwater 
Dependent

Multiple lines of 
evidence:

1. Compare water 
levels in 
wetland vs 
aquifer vs 
precipitation

2. Geology

3. Water level 
monitoring



Wetlands:

1. Demonstrate non-regulated

2. Mitigation ($$$)

3. Demonstrate not 
groundwater dependent

4. Minimize Impact  

Now What?
Mitigating Factors/Options



How to Minimize 
Impact

1. Lake size and distance from 
wetland

2. Lake shape/orientation

3. Multiple lakes

Southern Hardwood Swamp



How to Minimize 
Impact

1. Lake size and distance from 
wetland

2. Lake shape/orientation

3. Multiple lakes

Southern Hardwood Swamp



How to Minimize Impact: Lake Shape/Orientation

Pre-excavation groundwater elevation contours Post-excavation groundwater elevation contours



How to Minimize Impact: Lake Shape/Orientation

Lake Shape/Orientation



How to Minimize Impact: Multiple Lakes

1. Lake size and distance from wetland

2. Lake shape/orientation

3. Multiple lakes



Pop Quiz: If lakes are 400 feet 
apart –  how long does it take 
on average for groundwater to 
flow from one to the other?  

1. 2 days

2. 2 weeks

3. 4 months

4. 9 months



Recommendations

• Screen sites ahead of time

• Test borings

• Water level monitoring

• Pre-application meeting
Forested Wetland
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Recommendations

• Screen sites ahead of time

• Test borings

• Water level monitoring

• Pre-application meeting

Glacial Erratics 





Questions?
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