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TYPES OF DATA 

 WATER LEVEL MONITORING 
 WATER QUALITY MONITORING 
 SURFACE AND BOREHOLE GEOPHYSICAL 

DATA 

Presentation includes provisional information, subject to change 

Florida Water Science Center, Ft. Lauderdale 



WATER LEVEL MONITORING 
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REAL-TIME WATER LEVEL MONITORING 
SITE 

REAL-TIME WATER LEVEL MONITORING 
SITE 

MANUAL WATER LEVEL MEASUREMENT 
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WATER-LEVEL ANALYSES 

 FREQUENCY ANALYSIS 
 TREND ANALYSIS 
 GRAPHICAL EXAMINATIONS  
 GEOGRAPHIC EVALUATIONS 
 

Presentation includes provisional information, subject to change 



FREQUENCY ANALYSIS 

LONG TERM WATER LEVEL RECORD 
(Long term variations can be removed for frequency analysis) 

GEOGRAPHIC ANALYSIS 
(Symbols depict frequency analysis results)  



FREQUENCY ANALYSIS 

FREQUENCY ANALYSIS 

LONG TERM WATER  
LEVEL RECORD 

LONG TERM WATER  
LEVEL RECORD 
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GEOGRAPHIC ANALYSIS 
(Symbols depict frequency analysis results)  



SURFACE WATER WATCH 

GROUNDWATER WATCH 

NATIONAL WATER 
WATCH WEBSITES 
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WATER QUALITY SAMPLING 

 SALINITY (CHLORIDE, TDS, SALINITY, 
CONDUCTIVITY) 
 REAL-TIME CONTINUOUS CONDUCTIVITY 
 MAJOR AND TRACE ION SAMPLING 
 STABLE AND UNSTABLE ISOTOPE SAMPLES 
 DISSOLVED GASES (SF6, CFCs) 
 

Presentation includes provisional information, subject to change 



SUCTION PUMP  
AND DECON SET UP 

SUBMERSIBLE PUMP  
AND SAMPLE CHAMBER 

ANALYSIS OF CHLORIDE 
SAMPLES 

ANALYSIS OF STABLE 
ISOTOPE RATIO 



WATER QUALITY ANALYSIS 

 GEOGRAPHIC ANALYSIS OF SALINITY 
RESULTS 
 TREND ANALYSES  
 ION RATIOS AND MIXING 
 AGE DATING 
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INCREASING CHLORIDE CONTENT AT 
WELL G-3609 

MAP SHOWS AREAS 
WHERE THE AQUIFER IS 
SALTY OR FRESH, AND 
WERE CHLORIDE 
CONTENT IS 
INCREASING OR 
DECREASING 

INCREASING CHLORIDE CONTENT AT 
WELL G-432 



Initial Screen Display 

Map Window 

Information Window. Is blank because a 
site has not been selected. 

Layer selection 
window 

Tool Bar 
Presentation includes provisional information, subject to change 



Display Legend 
button selected 
(default) 
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Red square with 
upward pointing arrow, 
indicates chloride of 
samples content 
greater than 1,000 
mg/l and increasing. 

Zoom Tool was used. 
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Layers expanded to 
show options 
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Layers showing all 
SFWMD and USGS 
stations selected 
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Station G-3699 was 
selected from map using 
the map information tool 

Information for this site 
now appears in 
information window 
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Selecting this hyperlink will 
open a web page with 
additional information and 
graphs for this site. 
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Web page for site includes: 
 
 
Well construction and location information. 
 
 
Links to Electromagnetic induction logs. 
 
 
Links to the numerical data. 
 
 
 
 
Graphs of water level and chloride content. 
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BULK CONDUCTIVITY AND 
CHLORIDE CONTENT INCREASE  
AS SALTWATER  
ENCROACHES 

TIME-SERIES  
ELECTROMAGNETIC 
INDUCTION LOGS 

POTASSIUM VERSUS 
CHLORIDE  

SAMPLE FROM     
G-3699 IS 
DEPLETED IN 
POTASSIUM 
RELATIVE TO 
MIXING LINE 

SALTWATER FRONT 
THICKENS AS SALTWATER 
ENCROACHES 

Ca:(HC03+SO4) > 1 indicate “the arrival 
of seawater intrusion” (Bear and others, 
1999, p. 70-71) 

Ca:(HC03+SO4) versus Cl 
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TYPES OF GEOPHYSICAL DATA 

 TIME-DOMAIN ELECTROMAGNETIC (TEM) 
SOUNDINGS 
 HELICOPTER ELECTROMAGNETIC (HEM) SURVEYS 
 CONTINUOUS RESISTIVITY PROFILING (CRP) 
 DC RESISTIVITY 
 SUB BOTTOM PROFILING / SEISMIC SURVEYS 
 INDUCTION LOGGING 
 DISTRIBUTED TEMPERATURE SENSING (DTS) 
 CAPACITIVELY COUPLED RESISTIVITY (CCR) 

SURVEYS  
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GEOPHYSICAL MEASUREMENTS 

CRP SURVEY 

CRP SURVEY 

TEM SOUNDING  

TEM SOUNDING  

SEISMIC SURVEY 

INDUCTION 
LOGGING 

INDUCTION  
LOGGING 



GEOPHYSICAL ANALYSIS 

 DEVELOPMENT OF TIME SERIES 
ELECTROMAGNETIC INDUCTION LOG (TSEMIL) DATA 
SETS 
 COMPARISON OF TSEMIL DATA SETS TO CHLORIDE 

MEASUREMENTS 
 MODELING OF TEM, HEM, CRP, AND DC RESISTIVITY 

SURVEYS 
 COMPARISON OF (TEM) SOUNDINGS TO INDUCTION 

LOGS AND AQUIFER DEPTHS 
 COMPARISON OF (HEM) SURVEYS TO INDUCTION 

LOGS AND TEM SOUNDINGS 
 OPTIMUM DESIGN OF WELLS FOR INDUCTION 

LOGGING 
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COMPARISON OF CHLORIDE CONTENT  TO 
BULK CONDUCTIVITY MEASURED NEAR 
SCREENED INTERVAL 

TEM SOUNDING 

TSEMIL DATA SET TSEMIL DATA SET 
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COMPARISON OF MODELED TEM SOUNDINGS 
TO  ELECTROMAGNETIC INDUCTION LOGS 
AND THE APPROXIMATE DEPTH OF THE BASE 
OF THE BISCAYNE AQUIFER 

EXAMPLE OF DEPTH SLICE 
FROM HEM SURVEY 
 
TEM measurements are used to 
evaluate HEM survey results  
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EXAMPLES   OF X-SECTION FROM HEM SURVEY 

TEM Soundings 
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EXAMPLES OF CRP SECTIONS 



New well design 
penetrates 
beyond the base 
of the aquifer, and 
uses sand or pea 
gravel to fill voids 
so that logging 
tool can sense 
changes occurring 
in these depth 
intervals.  

Presentation includes provisional information, subject to change 



Bear, Jacob, Cheng, A.H.D., Sorek, Shaul, and others, eds., 1999, Seawater intrusion in coastal aquifers 
– Concepts, methods, and practices: Dordrecht, Netherlands, Kluwer Academic Publishers, 625 p.  

REFERENCES 

WEBSITES 

USGS WATER WATCH WEBSITES - http://waterwatch.usgs.gov/new/ 
 
USGS GROUNDWATER WATCH WEBSITES - http://groundwaterwatch.usgs.gov/ 
 
USGS CURRENT GROUNDWATER CONDITIONS - http://www.sflorida.er.usgs.gov/ddn_data/index.html 
 
USGS SALINE INTRUSION MONITORING - http://www.envirobase.usgs.gov/FLIMS/SaltFront/viewer.htm 
  
USGS REPORTS WEBSITE - http://pubs.er.usgs.gov/ 
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