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Common Sources of Saltwater Intrusion

 Lateral intrusion from the 
coast

 Vertical intrusion – upconing 
from saltwater below

 Surface infiltration – estuaries, 
boat basins, saltwater 
marshes, saltwater canals, etc.

 Ancient (relict) seawater 
trapped in low-permeability 
aquifers
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SFWMD Coastal Counties
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Lower West Coast 
Planning Region



Generalized Hydrogeology of South Florida
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Why is this Important?

 Wellfields are a major water supply 
source – protect investment

 Once saltwater enters wells, very difficult 
(if not impossible) to reverse

 Very expensive to relocate wellfields and 
associated infrastructure (e.g., pipelines, 
treatment plants and processes)

 Other sources of water are more 
expensive to treat (e.g., Floridan aquifer 
system requires reverse osmosis)
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SFWMD Saltwater Interface Mapping Project

 Strategy: Compare interface positions over time (2009, 2014, 2019), note 
areas of concern, and adjust monitoring as necessary

 Update maps every 5 years
 Use all available data (USGS, SFWMD, counties, water use permittees)
 Farthest inland extent – dry season
 Maximum chloride value March/April/May 2019 (with some exceptions)
 250 milligrams per liter (mg/L) chlorides – drinking water standard
 Coastal aquifers: Water Table (Biscayne), Lower Tamiami, Sandstone, and 

Mid-Hawthorn
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Mapping Challenges
 Representing a 3D feature on a 2D map
 Representing a dynamic interface with 

fixed-time snapshots
 Representing a diffuse front with a single 

line
 Mapping from data that may represent 

one of several saltwater intrusion 
pathways

 Some wells used in 2009 and 2014 may 
not be available in 2019 (abandoned, 
destroyed, no longer monitored)

 New wells added to 2019 may alter 
interpretation of isochlor line

 Existing monitor well spacing, well 
depth, and construction
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Other Considerations

 Standardized well construction (e.g., short screen vs. long)
 Open interval position – base of aquifer
 Standardized sampling techniques
 Standardized parameters (chloride vs. conductivity)
 Sampling frequency
 Analytical methodology (field and laboratory)
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Saltwater Intrusion Mapping
County Aquifer 2009 2014 2019

Martin & St. Lucie Surficial aquifer system X X X

Palm Beach Surficial aquifer system X X X

Broward Surficial aquifer system X X X

Lee Water Table X X X

Lee Mid-Hawthorn X X -

Lee & Collier Sandstone X X X

Lee & Collier Lower Tamiami X X X

Collier Water Table X X X

Collier Mid-Hawthorn X X -

Lee & Collier Mid-Hawthorn - - X
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Note: Miami-Dade County mapping performed by the USGS



Legend
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Chloride Time Series Plots
(Representing both sides of interface)

West East
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Lee County – Water Table Aquifer

 Relatively few changes
 Some improvements –

new data points
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Collier County – Water Table Aquifer
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Collier County – Water Table Aquifer

 Relatively stable in the Naples area
 Inland movement near Lely Canal 

and Henderson Creek
 New development near the coast. 

Surface water is tidal and ranges 
from fresh to saline. Permittees 
monitor for chloride concentration 
in groundwater
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Lee & Collier Counties – Lower Tamiami Aquifer
 Relative stable near Naples Coastal Ridge 

wellfield
 Interface retreated in Bonita Springs and 

northern Collier County
 Movement in southern Collier County
 Example of relict seawater
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Lee & Collier Counties – Sandstone Aquifer

 Two new monitor wells in confined 
aquifer. Chloride concentrations 
are monitored and fluctuate, with 
high concentration at the end of 
the dry season.

 Results in apparent landward 
movement in the Buckingham/ 
Lehigh Acres area and near FGCU
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Lee & Collier Counties – Mid-Hawthorn Aquifer

 One new monitor well in confined 
aquifer. Chloride concentrations 
are monitored and fluctuate, with 
high concentration at the end of 
the dry season.
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Conclusions

 Water Table aquifer – Noticeable inland movement around Lely Canal and 
Henderson Creek

 Lower Tamiami aquifer – Interface retreated in northern Lee and southern 
Collier counties; advanced in southern Collier County

 Interface is dynamic – advanced and retreated depending on wellfield 
pumpage, reclaimed water use, tides, sea level rise, and other factors

 Saltwater intrusion is occurring, emphasizing the importance of continued 
monitoring (laterally and vertically) and wellfield management

 Additional, localized monitoring may be required at select projects and 
wellfields by permittees to protect water supplies
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Next Steps

 Work with local governments, the USGS, permittees, and others to:
• Identify other existing wells to increase mapping accuracy for future maps

• Consider sampling frequency

• Identify funding to facilitate well replacement, as needed

• Evaluate needs and identify funding for new wells where there are data gaps and in 
areas of concern
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Resources

 2009, 2014, and 2019 maps available at: https://www.sfwmd.gov/documents-
by-tag/saltwaterinterface

 Merged isochlor 2019: https://geo-sfwmd.hub.arcgis.com/datasets/merged-
isochlor-2019

 Chloride data 2019: https://geo-sfwmd.hub.arcgis.com/datasets/chloride-
data-2019

 Jon Shaw, jshaw@sfwmd.gov, (561) 682-6849
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Questions and Discussion

Thank You


