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Estimated sources of water 
in NE Illinois
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Vertical infiltration into 
sandstone (natural)

Sustainable
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Vertical infiltration into 
sandstone (total)

Sustainable
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Flow from outside region

DRAFT



Flow from outside region 
(recharge)

Is this sustainable?
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Flow from outside region 
(basin)

Unsustainable but 
must be counted if 
water is leaving
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Flow from outside region 
(basin)
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Vertical infiltration into 
sandstone (anthropogenic)

Debated: to include or not?
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Vertical infiltration into 
sandstone (anthropogenic)

Debated: to include or not?
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Removal of water from 
storage

Unsustainable
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Removal of water from 
storage

Unsustainable
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What is sustainable?

1. Induced Leakage Within 
Region

2. Flow from 
anthropogenic wells 
(labeled as flow from 
unmodeled sources)

3. Induced Leakage Outside 
Region (we will look at this 
closer)
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[ŜǘΩǎ ŘŜŦƛƴŜ ǎǳǎǘŀƛƴŀōƛƭƛǘȅ

a) Safe Yield: Redistribute pumping such that no additional 
drawdown would occur from the current potentiometric surface

b) Modeled Sustainable Leakage: Only consider vertical leakage 
into the aquifer

c) Maximum Sustainable Leakage: Considers the maximum water 
that can leak vertically into the aquifer

d) Sustainable Yield: Considers horizontal flow as well as vertical 
leakage into the aquifer
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Metric #1: Safe Yield

a) Methodology: Assign to the model withdrawals such that 
there are no simulated changes in storage (thus stable 
water level conditions)

b) Benefit: Solution ensures that the optimized distribution of 
pumping will capture the safe yield

c) Problem: This approach assumes a pumpagedistribution 
that does not match current demands. It also includes flow 
from the deep basin with undesirable water quality.

Shown for completion, this was 
ruled out in a previous meeting as 
being overly academic and lacking 
any real-world, practical application
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Metric #2: Modeled 
Sustainable Leakage

a) Methodology: Vertical leakage 
simulated flowing into the aquifer. 
Considers both natural and 
anthropogenic flow as things are 
now

b) Benefit: Conservative approach-
sustainability is determined only 
by water that enters within the 
county

c) Problem: Ignores the horizontal 
flow component, which is reality in 
northeastern Illinois and not going 
away 
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Metric #3: Maximum 
Sustainable Leakage

a) Methodology: Draw water levels 
below the shale to simulate the 
maximum vertical leakage to an 
aquifer

b) Benefit: The most conservative 
approach

c) Problem: Ignores the horizontal 
flow component, which is reality in 
northeastern Illinois and not going 
away. Does not include anything 
but the natural geology 
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ÅDoes not make a big 
difference until we 
reach counties where 
drawdown is minimal

Modeled vs Maximum Sustainable 
Leakage

Modeled = How things are now

Maximum = How they could be

ÅWhat about McHenry County?

Modeled: 10. 2 MGD

Maximum: 17.8 MGD
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Maximum Sustainable Leakage
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Metric #4: 
Sustainable Yield

a) Methodology: Using current gradients, 
sum the vertical and horizontal 
inflow/outflow of the sandstone. 
Horizontal inflow is limited to water 
originating from natural recharge sources.

b) Benefit: Most grounded in reality(based 
off of current pumping conditions and 
gradients)

c) Problem: Reducing demands to this value 
will also reduce horizontal inflow (hence 
value does not truly represent a 
sustainable withdrawal rate)
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