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"The wrong of unshapely things is a wrong too great to be told; 
I hunger to build them anew and sit on a green knoll apart, 
With the earth and the sky and the water, re-made, like a casket of gold..." 

 
William Butler Yeats 
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INTRODUCTION 
 

Florida is home to approximately 600 freshwater springs; perhaps the greatest 

concentration of these aquatic gems on Earth.1  Florida’s springs and spring runs are a treasured 

state resource, having provided untold natural, recreational and economic value to residents and 

visitors alike for more than a century.2  Indeed, archeological evidence indicates that humans 

have been drawn to Florida’s crystal clear springs for thousands of years, an allure that persists 

to this day, with Florida’s twelve state parks named for springs drawing over two million visitors 

in 1999.3  Privately owned springs, such as Silver and Weeki Wachee, were Florida’s first major 

tourist attractions,4 and they still provide substantial economic benefits to both the state and local 

economies.5  State owned springs also contribute significantly to Florida’s economy.  A study 

commissioned by the Florida Department of Environmental protection (FDEP) found that in 

2002, more than 1.2 million visitors to just four spring-based state parks (Ichetucknee, Wakulla, 

Homosassa and Blue Springs State Parks) contributed approximately $68.5 million to the 

surrounding local economies.6  However, despite the longstanding sentimental and economic 

association between Floridians and their springs, 

the future ecological health and aesthetic beauty 

of Florida’s springs are being jeopardized by 

overpopulation and development. 

Figure 1.  Map showing the extent of Florida’s karst terrain.  
Reprinted from FLORIDA DEPARTMENT OF COMMUNITY AFFAIRS, 
PROTECTING FLORIDA’S SPRINGS: LAND USE PLANNING STRATEGIES 
AND BEST MANAGEMENT PRACTICES (2002). 

Florida’s freshwater springs, defined by 

Florida Geological Survey (FGS) as points 

“where underground water emerges onto the 

Earth’s surface . . .,”7 are a product of Florida’s 

distinctive karst8 geology.  Florida, once covered 

  
 



by warm, shallow seas, now rests on

sedimentary limestone, covered to varying 

thickness with sand and clays (see Fig. 1).

 a bed of 

9  

This limestone is the starting point for Florida’s 

karst geology.  Rainwater, made slightly acidic 

by carbon dioxide picked up as it falls through 

the atmosphere,10 seeps through overlying sand 

and clays and into the limestone where it slowly dissolves channels and cavities into the 

carbonate rock (see Fig. 2).11  These solution cavities sometimes create large caverns in the 

limestone, the roofs of which may collapse, forming sinkholes.12  When sinkholes connect to the 

aquifer, they serve as direct conduits of pollutants into the groundwater, or, if the groundwater 

level is high enough, relative to the surface, they can form a spring (see Fig. 3).13  But, while the 

general characteristics of Florida’s karst geology and are well studied and defined, the specifics 

of any particular area’s karst features, and the connectivity those features create between the 

Figure 2.  Diagram of a cross section of limestone illustrating 
sinkholes, solution cavities and other karst features. 

Figure 3.  Diagram of a 
cross section of limestone 
illustrating the 
relationship between the 
aquifer, karst features 
such as sinkholes, and 
springs.  Reprinted from 
FLORIDA SPRINGS 
TASK FORCE, 
FLORIDA’S SPRINGS: 
STRATEGIES FOR 
PROTECTION AND 
RESTORATION 13 
(2003). 

  
 



surface and springs, are largely unknown.  Given the immense scale and constantly changing 

nature of Florida’s karst geology, those specifics will likely never be understood for all springs.  

What is understood however, is that because of Florida’s karst geology, and the direct connection 

it creates between activity at the surface and the aquifer, Florida’s groundwater and springs are 

especially vulnerable to contamination from the surface.14

Springs are classified by their rate of discharge, ranging from first magnitude springs, 

which discharge more than 64 million gallons of water per day, to eighth magnitude, which 

discharge a mere pint per minute (see table 1).15

Table 1. Summary of spring classification by magnitude. FLORIDA GEOLOGICAL SURVEY, SPECIAL 
PUBLICATION NO. 52, FLORIDA SPRING CLASSIFICATION SYSTEM AND SPRING GLOSSARY 13 (2003). 

 Average Flow (Discharge) 
Magnitude Metric Units English Units 

1st ≥ 2.83 cms ≥ 100 cfs (≥ 64.6 mgd) 
2nd ≥ 0.283 cms to 2.83cms ≥ 10 to 100 cfs  (≥ 6.46 to 64.6 mgd) 
3rd ≥ 0.028 cms to 0.28 cms ≥ 1 to 10 cfs (≥ 0.646 to 6.46 mgd) 
4th ≥ 0.0063 cms to 0.028 cms ≥ 100 gpm to 1 cfs (≥ 100 to448 gpm) 
5th ≥ 0.631 to 6.308 lps ≥ 10 to 100 gpm 
6th ≥ 0.063 to 0.631 lps ≥ 1 to 10 gpm 
7th ≥ 0.473 to 3.85 lpm ≥ 1 pint/min to 1 gpm 
8th < 0.473 lpm < 1 pint/min 

 cms = cubic meters per second lps = liters per second 
 cfs = cubic feet per second pint/min = pints per minute 
 mgd = million gallons per day lpm =  liters per minute 
 gpm = gallons per minute  
   

These classifications are based on average or historic flows however, and, because spring 

discharge fluctuates according to numerous environmental variables, at any one moment an 

individual spring may not be discharging an amount of water consistent with its classification.16  

Currently, including river rises,17 FGS recognizes 33 first magnitude18 and 191 second 

magnitude19 springs.  While first magnitude springs, because they are the largest, are often the 

most well known and utilized for recreation, many of the hundreds of second magnitude and 

  
 



smaller springs also figure prominently in Floridian’s appreciation and enjoyment of springs.  

Indeed, many of Florida’s most popular springs, such as Juniper, Sulphur, Ginnie, Crystal, and 

Wekiwa Springs, are of second magnitude.  All of these springs that are so important to 

Floridians are at risk of experiencing reduced groundwater recharge or contamination from 

activities at the surface.  

The groundwater that supplies springs is recharged by rain and surface water that seeps 

into the aquifer from the surface, and through direct karst-feature conduits such as sinkholes.20  

Depending on the spring, water discharged from springs is of varying age, having entered the 

aquifer anywhere from a few days to thousands of years ago,21  though on average, the water 

discharged from most springs is about a decade old.22  Those areas within groundwater and 

surface water basins that contribute to the discharge of a particular spring are known as that 

spring’s “spring recharge basin” or “springshed” (see Fig. 4).23  In other words, a springshed is 

Figure 4.  Map showing the location of Florida’s known first through fifth magnitude springs, 
currently delineated first magnitude springsheds, and karst areas located outside delineated 
springsheds.  Springshed boundaries were determined using data from Water Management 
Districts and the United States Geological Survey.  Courtesy Florida Geological Survey.  

  
 



the area within which a spring is both vulnerable to contamination from surface activities24, and 

in which a reduction in groundwater recharge can result in reduced spring discharge.25  As 

illustrated in Figure 4, Florida’s springs, and therefore springsheds, are located almost 

exclusively in the karst areas of the northern half of the state (see also Fig. 1).  Though some first 

magnitude springsheds remain to be delineated,26 those that have been total a combined 9006 

square miles (or 5,763,840 acres or approximately 15% of Florida’s land area), and fall within 35 

of Florida’s 67 counties.  Consequently, development and other activities over a significant 

portion of Florida’s land area, and in more than half of Florida’s counties, have the potential to 

affect the quantity and quality of water discharging from springs.  

Because of the close link between surface activities and groundwater, land use is having a 

measurable negative impact on Florida’s springs.  Stormwater runoff can carry hazardous 

contaminants such as oil, gasoline, pesticides, and bacteria into the aquifer.27 In addition, 

industrial, residential, agricultural, and golf course stormwater runoff, and septic tank seepage, 

can introduce excess nutrients to the aquifer as well.28  These excess nutrients, in particular 

soluble forms of nitrogen (e.g. urea and ammonia from animal waste, nitrogen from automobile 

and industrial emissions, and inorganic nitrates from lawn, golf course or agricultural crop 

fertilization), essentially fertilize the water in springsheds, leading to the growth of nuisance and 

exotic plants and algae and the destabilization of spring ecosystems.29    

Numerous studies conducted by Florida’s Water Management Districts and Department 

of Environmental Protection, and the United States Geological Survey have identified spring 

nutrient contamination, and subsequent ecological changes, attributable to changes in land use in 

springsheds.30  For example, from 1946 to 1999, a six-fold increase in the populations living in 

the springshed of Weeki Wachee Springs in Hernando County was followed, with a 10-15 year 

  
 



time lag, by a six-fold increase in nitrate 

concentrations in the spring (see Fig. 5).  

In addition, according to DEP 

bioassessments, Crystal, De Leon, 

Fanning, Lithia, Manatee, Ponce De Leon, 

Rainbow, Silver, Wakulla, and Wekiwa 

Springs currently have elevated and 

increasing nutrient concentrations, the 

result of excess nitrogen loading in the 

springshed.31  The excess nitrogen has lead to a deterioration of spring ecosystems,32 decreasing 

water clarity, promoting the growth of nuisance plants and algae, and decreasing biodiversity.33  

Such nutrient enriched springs are not only less aesthetically pleasing, their once crystal clarity 

being replaced with a greenish hue, and their once sandy bottoms being covered with encrusting 

algae, but their ecosystems are generally less stable, and less able to support a variety of wildlife, 

some of which may be threatened or endangered.34

Figure 5.  Graph showing relationship between human population an 
nitrate concentrations over time at Weeki Wachee Springs.  
Reprinted from FLORIDA DEPARTMENT OF COMMUNITY 
AFFAIRS, PROTECTING FLORIDA’S SPRINGS: LAND USE 
PLANNING STRATEGIES AND BEST MANAGEMENT PRACTICES 
8 (2002). 

The ultimate cause of the decline in many Florida springs is human population growth 

and its accompanying development and demand for water.  Between 1950 and 1990, Florida’s 

population more than quadrupled.35  In the ten years from 1990 to 2000, as in each of the two 

decades before it, Florida’s population grew by more than three million persons,36 the third 

highest increase of any state.37  The great majority of this growth, 85%, is due to immigration – 

people moving into the state at a rate of more than 700 people per day.38  At current growth rates, 

39 Florida’s population is projected to double by 2032.40   

  
 



As Florida’s population has grown, so has the demand for development and water.  In 

2002 alone, Florida granted building permits for 85,431 housing units.41  Along with this housing 

has come infrastructure, such as roads and parking lots for shopping malls, which act as 

impervious surfaces that reduce groundwater recharge. 42  Water that would otherwise seep into 

the aquifer, and potentially contribute to spring flow, instead runs off into rivers and streams or 

evaporates.43  Also, as evidenced by Weeki Wachee and other impacted springs, development in 

the springshed increases nutrient loading to the spring.  Moreover, although Florida is home to 

one of the world’s largest underground water reserves, this reserve is being taxed by 

consumptive use.44   According to United States Geological Survey estimates, withdrawals of 

freshwater for all uses averaged 7.5 billion gallons per day in 1990, which is almost a doubling 

of the rate of withdrawals estimated for 1960.45   Given the magnitude of withdrawals of fresh 

water from the aquifer, it is even more important to protect the potential for groundwater 

recharge in springsheds. 

Yet there is still hope for Florida’s springs, as there are currently several springs 

initiatives underway.  As part of a comprehensive springs protection effort established by the 

Governor and supported by the Florida Legislature (and by $5 million in State funding) the 

secretary of the DEP in 1999, created the Florida Springs Task Force. 46  The Task Force is 

composed of state agency officials, scientific experts and private citizens, meets periodically, and 

is charged with recommending strategies for the protection and restoration of Florida's springs.47  

In November 2002, the Task Force a report entitled “Strategies for Protection and Restoration,” 

which outlines steps for “protecting and restoring the springs and the underground aquifer 

through on-going scientific research, biological and water quality monitoring, regulation and 

management, education and outreach, and landowner assistance and land acquisition projects.”48

  
 



In addition to the Task Force the Florida Department of Community Affairs, developed, 

and in 2002, published a springs protection manual entitled “Protecting Florida’s Springs: Land 

Use Planning Strategies and Best Management Practices.”  This manual outlines the danger 

posed to Florida’s springs of development in the absence of a consideration of its effects on 

springs, and provides land use planning strategies that can be incorporated into the state’s 

comprehensive planning process to protect springs.49  In association with this manual, DCA, in 

collaboration with the University of Florida Levin College of Law Center for Governmental 

Responsibility, has commissioned a Model Land Development Code.50  Where the DCA manual 

provides a general framework of strategies for implementing spring sensitive land use planning, 

the Model Land Development Code is intended to provide local governments with the specific 

planning guidance they will need to ensure that future development is accomplished in a manner 

that protects springs from decreased recharge and increased nutrient (and other) contamination. 

Supporting these initiatives, the Florida Geological Survey is currently developing the 

Florida Aquifer Vulnerability Assessment (FAVA), a model that, based on geology, predicts the 

vulnerability of the aquifer to contamination from a specific land area.51   FAVA uses as input 

such variables as intermediate confining unit thickness,52 soil drainage,53 and proximity to karst 

features,54 as well as data from 62 aquifer monitoring wells,55 and produces a map in which the 

entire land surface of Florida is classified into one of five categories of aquifer vulnerability, 

ranging from low to high.56  While FAVA was not designed to address spring vulnerability 

specifically, because springs are inextricably linked to the aquifer, it is expected that this model, 

combined with knowledge of springshed locations, will provide information key to devising 

appropriate springs protection measures. 

  
 



This remainder of this document will address Florida state law, and its ability to protect 

Florida’s springs.  Part III is an analysis of state law pertaining to state-level control, and whether 

state agencies have the authority to enact or enforce regulations that mandate springs protection.  

Part IV is an analysis of local government control, and whether local governments have the 

authority to enact and enforce land development regulations that protect springs.  Part V is an 

analysis of several case studies, presented as examples of attempts to protect springs using both 

state and local government control.  Finally, Part VI presents a draft Florida Springs Protection 

Act: model legislation that goes beyond merely authorizing state and local governments to take 

steps to protect Florida’s springs, and in fact requires them to do so. 
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