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Aquifers in Coastal Georgia

USGS SIR 2005-5089
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Upper Floridan Aquifer
Potentiometric Surface

USGS SIR 2006-5058
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SCDHEC 2007 Chloride Contours vs. 
Simulated 2007 Chloride Contours

SCDHEC Contours Simulated Contours

The model was considered to be adequately calibrated because simulated 
water levels closely matched water levels measured in wells and the model 
closely simulated when the salt water plume arrived at wells and the range 
of chloride concentrations at the well
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Management Scenario  
Simulations – 30 Year Projections
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Reducing Withdrawals Would Not 
Eliminate Salt-Water Intrusion

30 Years of Pumping with No 
Reductions in Savannah Area 
or Hilton Head Island 
Withdrawals

After 30 Years of Pumping 
with 50% Reductions in  

Savannah Area and Hilton 
Head Island Withdrawals the 

Plume Still Moves Inland
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Withdrawals in Savannah and HHI 
Were Needed to Create the Plume

Historical Pumping in the 
Savannah Area with No 
Pumping on Hilton Head Island

Historical Pumping on Hilton 
Head Island with No Pumping 

in the Savannah Area
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Any Withdrawals Would Cause Salt 
Water to Move Into the Aquifer

Direction of Groundwater 
Movement

Even with a 100% reduction in Savannah 
area withdrawals groundwater movement 
is toward a cone of depression on Hilton 
Head Island and not toward the ocean

0% Reduction in 
Hilton Head Island 
Withdrawals

70% Reduction in 
Hilton Head Island 
Withdrawals
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Salt-Water Plumes Would Continue 
to Exist Even With No Withdrawals
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Results of Salt-Water 
Intrusion Modeling

Reducing groundwater withdrawals from the aquifer, 
even by large amounts, would not eliminate salt-water 
intrusion into the aquifer

Groundwater withdrawals in both the Savannah area 
and on Hilton Head Island were needed to create the 
inland extent of the current salt water plume on Hilton 
Head Island

Almost any groundwater withdrawals would cause 
salt water to continue to move into the aquifer and 
toward water supply wells

Salt-water plumes would continue to exist well into 
the future even if all groundwater withdrawals were 
eliminated 
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Downward Migration of Salt Water 
Through the Upper Confining Unit
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Simulated Regional Downward 
Migration of Salt Water

2050 Salt Water at the Top of 
the Upper Floridan Aquifer

2050 Salt Water Midway 
Through the Confining Unit
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Results of Salt-Water 
Intrusion Modeling

The model simulation of vertical salt water migration 
for the year 2050 showed that downward migration of 
salt water will first enter the aquifer where the upper 
confining unit is thinner

The model of vertical salt water migration has not yet 
simulated what impacts downward migration of 
saltwater through the upper confining unit could have 
on the overall quality of groundwater in the Upper
Floridan aquifer at water supply wells
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Increased Groundwater 
Withdrawals in the Yellow Zone

Simulated effects of 
increasing base-case 
withdrawals of about 
14.2 mgd by as much 
as about 15.8 mgd at 
locations in Bryan 
and Liberty Counties
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Increase Groundwater Withdrawals 
from about 14.2 to 30 MGD

Base-Case Contour
Contour with Simulated 
Increase to 30 MGD

Simulated increased 
withdrawals had a 
relatively large effect 
on the southwestern 
side of the cone of 
depression

Simulated increased 
withdrawals had a 
limited effect on the 
northeastern side of the 
cone of depression
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Increased Yellow Zone Withdrawals 
Would Lower HHI Groundwater Levels

Additional Water Level Drawdowns
with Simulated  Withdrawals 

Increased by 15.8 MGD to 30 MGD

Additional Water Level Drawdowns
with Simulated  Withdrawals 

Increased by 7.9 MGD to 22.1 MGD
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Increased Yellow Zone Withdrawals 
Would Lower HHI Groundwater Levels

Additional Water Level Drawdowns
with Simulated  Withdrawals 

Increased by 4 MGD to 18.1 MGD

Additional Water Level Drawdowns
with Simulated  Withdrawals 

Increased by 2 MGD to 16.2 MGD
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Slight Increase in Rate of Salt 
Water Plume Movement

Base-Case Contour
Contour with Simulated 
Increase to 30 MGD

50,000 Feet

36,400 Ft.

38,400 Ft.

36,400 Ft.

35,200 Ft.

With base-case contours a 
hydraulic head drop of 20 feet 
occurs over 74,800 feet.  With 
contours for an additional 15.8 
mgd of simulated withdrawal a 
hydraulic head drop of 20 feet 
occurs over 71,600, 3,200 feet 
less than the base-case 
contours.  The increase in 
hydraulic gradient with an 
additional 15.8 mgd of 
simulated withdrawal was 
3,200 feet/74,800 feet = 4.3%.  
The slight increase in hydraulic 
gradient would cause the rate 
of salt water plume movement 
to increase slightly. 
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