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Preliminary Maps for Developing a Coastal Salinity Monitoring Network 

 
Background: Over the past several decades, Florida has observed degradation in its groundwater resources.  For 
example, Williams et al. (2011) observed long-term groundwater-level declines in the Floridan Aquifer System (FAS).  
Copeland et al. (2011) observed decreases in spring flow, along with increases in the concentrations of salts, such 
as sodium and chloride in groundwater across the state.   For these reasons, in 2011, the Florida Water Resources 
Monitoring Council established the Salinity Network Workgroup (SNW) to address the growing concern.  The SNW 
is made up of over 20 monitoring organizations in Florida involved in the monitoring of Florida’s groundwater.  One 
of the priorities of the SNW is to develop a statewide Coastal Salinity Monitoring Network (CSMN).     
 
Development of the Coastal Salinity Monitoring Network:  The SNW meets several time per year.  For the May 13, 
2015 meeting, the Florida Department of Environmental Protection (DEP) was asked by the SNW membership to 
construct preliminary maps that could be used to delineate areas where monitoring sites for the CSMN could be 
located (http://publicfiles.dep.state.fl.us/dear/FWRMC/).  The maps are based on 15 years (2000-2014) of water 
samples collected from randomly selected wells which are part of the statewide DEP Status Monitoring Network 
(https://www.dep.state.fl.us/water/monitoring/).  Each sampling location represents the results of one sampling 
event.  If a well was sampled more than one time, the most recent sample was used. 
 
The maps are separated by WMD.  Within each WMD, you can find maps for chloride (Cl), specific conductance (SC), 
sulfate (SO4), total dissolved solids (TDS), and calculated total dissolved solids (CTDS).  TDS is sometimes referred 
to as residuals and represent an estimate of all solids in a groundwater sample.  As presented in the maps, CTDS 
represents the sum total of calcium, magnesium, sodium, potassium, alkalinity, Cl, and SO4 (the seven most 
abundant cations and anions in terms of mass).   
 
On many of the maps contours were modeled using inverse distance weighting.  All available data were used in 
model creation, and the models have not yet been validated using independent data.  In a few situations, contour 
intervals were based on arbitrary intervals.  However for most maps contours are based on percentiles of 
concentration values.  Agresti and Franklin (2009) defined a percentile to be a value such that x percent of the 
observations fall below or equal to that value.  Suppose a well has 114 measurements for Cl over a span of 20 years.  
Suppose that in May of 2010 the concentration of Cl was 158 mg/L and that the corresponding percentile was 75.  
This means that 75% of all observations were less than or equal to 158 mg/L, while 14% were greater than that 
value.  For most maps the contour intervals were based on the 50th, 75th, and 90th percentiles.  Percentiles are based 
on two sets of data: (1) all historical data restricted to the corresponding water management districts (WMDs), and 
(2) all historical data from all five WMDs (statewide).   
 
The aquifer and aquifer systems identified on the maps are: the Floridan aquifer system (FAS), the intermediate 
aquifer system (IAS), and surficial aquifer system (SAS), along with a subdivision in northwest Florida, the sand-and-
gravel aquifer (SGA).  In northwest Florida and in south Florida, the FAS dips downward in the geologic section.  
Because of this the concentration of saline analytes increase in these areas.  The increases are natural.  For water 
use, wells in these areas are completed into shallower aquifer systems, such as the SAS.  
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