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Abstract 
 
Hydrogeologic models are useful tools in understanding groundwater flow and predicting how groundwater 
flow patterns will change overtime under specific circumstances.  However, models are a representation of 
real systems and need to be based on real data.  A key challenge is unifying the models with the real-world 
data to allow for both refinement of existing models and the development of useful predictions in a 
hydrogeologic context.   
 
Taking a fresh look at long term hydrographic data and providing for a unique approach to the acquisition of 
new data allowed Collier County to increase their utilization of conventional freshwater sources by over 
40% and provided for the first significant public water supply water use permit increase in SW Florida in 
over 15 years. 
 
Fresh groundwater from the Tamiami Aquifer was the primary drinking water source for the residents of 
Collier County for many years.  However, as the population expanded, the vitality of the resource came into 
question.   In the early 1990s, hydrogeologic modeling suggested that the Tamiami Aquifer was severely 
limited by a high degree of hydraulic connection to the surficial water table aquifer that created a strong 
potential for undesirable wetland impacts.  Based on the model results, the Collier County Public Utilities 
Division (CCPUD) focused their efforts on utilizing only alternative water supplies in meeting future 
demands. By 1999, the County had reduced freshwater use from 100% of production down to 54%.  This 
decrease was achieved by utilizing brackish water sources for potable supply, as well as recycling nearly 
100% of reclaimed water for irrigation.  However, the transition to use alternative water sources led to 
significantly higher utility costs. 
 
As the demand for water increased, CCPUD implemented a unique programmatic approach to identifying 
and implementing future water supply projects.  One result of the Wellfield Reliability Improvements and 
Expansion Program was the evaluation of the assumptions upon which CCPUD had made water supply 
decisions for nearly 20 years.  By analyzing historical water level data, CCPUD was able to determine that, 
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despite a four-fold increase in withdrawals from the Tamiami aquifer, regional drawdown in the confined 
aquifer had increased only about 2 feet and no impacts to the water table aquifer or wetlands were observed.  
In some instances the water elevation in the water table aquifer actually increased.   Based on the data, 
CCPUD concluded that the hydraulic connection between the utilized water source (the Tamiami Aquifer) 
and the surficial system (wetlands) was much less than originally thought.  As a result of these findings, 
Collier County set out to rebalance their mix of traditional and alternative water supply sources, with the 
goal of reducing energy consumption and customer costs.  County officials approached the South Florida 
Water Management District (SFWMD) to discuss the historical data and to suggest that additional 
allocations from the Tamiami aquifer would not impact wetlands as previously believed.  The project 
became critical as SFWMD worked to establish the first Comprehensive Everglades Restoration Project 
water reservation in the District for the Picayune Strand Preserve located south of the County’s wellfield.  
Close coordination and collaboration with the SFWMD technical and executive staff was vital to achieving 
and communicating understanding of the flow regime within the shallow aquifer system of Collier County.   
 
After approximately three years of analysis, a unique, large scale wellfield aquifer performance test plan was 
developed and executed.  A three phase pumping test was developed to evaluate impacts from pumping at 
the current permitted allocation, at the requested increased permitted allocation, and again at the current 
permitted allocation.  Data collection during the test included 10 monitor well pairs each composed of one 
water table aquifer and one Tamiami Aquifer.  Hourly water level data was collected using pressure 
transducers, which were downloaded daily.  Information collected for this study also included precipitation, 
nearby canal stage level data, wellfield pumpage data for the County and wellfield data for a nearby utility.  
The test was conducted during the peak of the dry season, minimizing the variability associated with 
precipitation and recharge. 
 
During the maximum pumping rate, a maximum drawdown of less than 2 feet was measured in the Tamiami 
Aquifer, while no drawdowns were observed in the water table aquifer.  Analysis of the data suggested that 
the leakance values used in the historical models were not representative of the real world conditions.  The 
results further indicated that the increase in allocation would have no adverse impacts on either the water 
table aquifer or wetlands.   
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BIOGRAPHY 
 
Kirk Martin, P.G.  

Mr. Martin has over 28 years experience conducting and managing water resource investigations.  

He is a Vice President with CDM where he serves as the Water Resources Sector Leader and as a 

Groundwater Modeling  Technical  Director.   His  experience  includes  large  scale water  supply 

development, wastewater disposal, and aquifer recharge projects for municipal, agricultural, and 

industrial clients in Florida, the Caribbean, and the Southeast United States. 
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Everglades Geological Society 
Meets on the Third Tuesday every other month at The Edison on McGregor Blvd at the Fort Myers Country Club in 
Fort Myers, Florida. Social hour starts at 5:00 PM. The meeting begins at 6:00 PM. No meetings are held in July or 
August 

Join Everglades Geological Society 
Application forms are available: 

at meetings, by mail and on our web site. 
www.evergladesgeologicalsociety.com
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