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Taking Action to Conserve
Florida’s Springs
Background
For more than a century, the State of Florida has a racted new residents because of its
moderate winter climate and natural beauty. This invi ng environment has propelled urban
and commercial development to support a rapidly increasing popula on. In addi on,
agriculture has taken advantage of Florida’s temperate climate and generous water resources
to develop land for food and forage produc on, including citrus, row crops, livestock, and dairy
products. Increasing economic development has resulted in inevitable stresses on Florida’s
natural environment as humans con nue to alter the landscape to suit their needs. While
Florida’s beaches, estuaries, rivers, and springs are what a racted many people to the state in
the ﬁrst place, the nega ve eﬀects and resul ng environmental ‘footprint’ of increasing human
and livestock popula ons have taken their toll on the state’s imperiled natural resources.
North Florida is home to more than 1,000 artesian springs that are dependent on groundwater
from the Floridan Aquifer System, crea ng the largest concentra on of ﬁrst magnitude springs
in the world. While Florida’s artesian springs vary in many ways, including ﬂow rate, mineral
content, loca on (rural versus populated areas), geography (coastal versus inland), and plant
and animal species, nearly all of Florida’s springs are suﬀering from a combina on of
anthropogenic impacts that include declining ﬂows and increasing pollu on due to accelerated
human development.
The total area of Florida that has the poten al to nega vely aﬀect the Floridan Aquifer and the
state’s 1,000+ artesian springs is about 42,460 mi2 and encompasses all or parts of 53 coun es.
This “Florida Springs Region” includes all areas in Florida where freshwater is primarily
withdrawn from the Floridan
Aquifer and where surface nitrogen
sources at the land surface have
the poten al to contaminate the
underlying aquifer. Florida’s Springs
Region encompasses about 65% of
the state’s land and water area,
including an es mated 2018
resident popula on of 11.6 million
as well as an even larger non‐
resident tourist popula on.
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Florida‘s Springs Region
This area comprises more than
27 million acres and extends
from south of the I‐4 corridor
from Sarasota to Okeechobee
coun es, north through the
Florida Panhandle. The Floridan
Aquifer supplies water to more
than 1,000 artesian springs in
Florida, the greatest
concentra on of large springs
in the world. Florida has been
divided into four Springs
Restora on Areas, including a
total of twelve Springs Focus
Areas, that together
encompass the Florida land
area that has the poten al to
impact springs health.

Spring Threats
The two greatest impacts to Florida’s springs over the past half‐century are the decreased
availability of clear ﬂowing groundwater for discharge from the springs and the rise in
concentra ons of nitrate‐nitrogen in the upper Floridan aquifer. There is compelling evidence
that these stresses are the direct or indirect result of human ac vi es rather than to natural
varia on in climate and regional ecology. As documented throughout the past 60‐years of
scien ﬁc study, star ng with the seminal work of Howard T. Odum at Silver Springs, and
summarized recently by the Florida Springs Ins tute, declining long‐term aquifer levels and
spring ﬂows are due to increased groundwater pumping, and elevated/rising nitrate‐nitrogen
concentra ons in the Floridan Aquifer and springs are due to fer lizer and waste inputs. These
principal stresses, in combina on with structural changes such as dams and seawalls, invasive
plant management using herbicides, and increasing recrea onal impacts, have severely
degraded many of Florida’s springs.
Responding to the last 20+ years of documented springs health declines, the Florida Springs
Council, with technical support from the Florida Springs Ins tute, is focused on reversing this
trend and to restore and protect springs in Florida. This mission and the impetus for this
Conserva on Plan is summarized next.
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Vision
Restore Florida’s springs to their former healthy ecological condi on consistent with
observa ons prior to the 1960s. Then preserve and protect the restored springs for future
genera ons of humans and wildlife to enjoy and prosper.

Li le Fanning Springs. Photo by John Moran.

Goals


Reduce regional groundwater extrac ons by 50 percent or more as needed to restore
average spring ﬂows to 95 percent of their historic levels;



Reduce nitrogen loading to springsheds from fer lizer and human/animal wastewater
disposal by 50 to 90 percent as needed to consistently achieve Florida’s springs nitrate
numerical nutrient standard of 0.35 mg/L;



Eliminate or mi gate structural altera ons aﬀec ng springs health;



Curtail the widespread use of herbicides for aqua c plant control in springs and spring run
ecosystems, and



Determine and enforce human carrying capaci es for publicly‐owned springs and reduce
recrea onal impacts as needed to maintain springs ecological health.
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Actions

Photo by Harley Means, Florida



Florida needs to use groundwater more eﬃciently and cut back
signiﬁcantly on pumping from the Floridan Aquifer, with a shi
to increased reliance on surface water supplies for all non‐
potable uses. Mandatory monitoring of groundwater
extrac ons accompanied by a reasonable fee for all non‐potable
groundwater uses will help accomplish this goal. A
recommended preliminary target is to cut back to pre‐1990
groundwater pumping rates within the next decade. These cuts
need to be across the board in all coun es that overlap
springsheds. Once it is demonstrated that ﬂows at sen nel
springs rebound, it may be necessary to cut pumping back
further. A permanent cap on Florida’s groundwater use must be
established.



Use of nitrogen‐containing fer lizers in the Springs Region needs
to be severely limited to achieve the desired nitrate reduc on
goal in Florida’s springs. A mandatory fee on the nitrogen
content of fer lizer will help to accomplish this goal. All central
wastewater facili es in the Florida’s Springs Region should be
required to achieve advanced nitrogen removal standards.
Nitrogen loading to the environment from sep c tanks and
animal waste disposal systems need to be taxed and no new
sep c tanks should be permi ed on land parcels in Florida’s
springs region less than ﬁve acres.



Dams blocking spring ou lows and downstream runs should be
removed to allow free passage of migratory springs fauna and
unimpeded springs discharges.



Aqua c plant control in springs and spring runs should be
restricted to mechanical methods and limited to the smallest
areal extent needed to allow naviga on.



Recrea onal use in all publicly‐owned Florida springs should be
evaluated for environmental impacts and limited by designated
human carrying capaci es based on standard criteria.



The ecological health of representa ve “sen nel springs” should
be con nually monitored and annually evaluated/reported to
guide eﬀec ve management and protec on of this valuable
natural resource.

Geological Survey.

Did you know?
Although many of the most
signiﬁcant stressors to Florida’s
springs are large‐scale
withdrawals and nitrate
pollu on, there are s ll a
mul tude of ac ons individuals
can take to be good springs
stewards:



Vote! Exercising your
right to vote is a great
opportunity to let your
voice be heard and help
shape environmental
legisla on



Educate! Knowledge is
power and the more
people know about
springs impairments, the
more involved people will
become in the eﬀorts for
restora on.
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Le : Ponce de Leon in Florida in
1517 (detail from a pain ng by
Thomas Moran 1878)
Below: Jacksonville, Florida skyline
and fountains symbolize the exces‐
sive use of a ﬁnite groundwater
supply. All potable water used in
this large city comes from the Flori‐
dan Aquifer with minimal eﬀorts to
recycle puriﬁed water back to the
source.

Signi icant Spring Landscapes
Historical Perspective
Long before Walt Disney World, the State of Florida was a place of natural wonders and
indigenous crea ons. From the coral reefs of the Florida Keys to the Panhandle’s ‘sugar sand’
beaches, from the Apalachicola to the St. Johns rivers, and from the Everglades to North Florida’s
artesian springs, Florida’s original natural environments were a priceless gi to humans and the
wild animals that occupied this land. These natural wonders have made tourism the largest
economic driver in Florida today. The Magic Kingdom, Sea World, Universal Studios, and
thousands of other human crea ons also a ract many visitors to Florida. Although beaches are
one of Florida’s signature natural tourist a rac ons, many Floridians as well as savvy travelers
from around the world enjoy a less‐publicized endemic tourist a rac on – Florida’s 1,000‐plus
artesian springs.

Photo by Mark E. Park, TrekEarth.
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Hunter Spring, Crystal River. Photo by Harley Means, Florida Geological Survey.

Not surprisingly, Florida’s artesian springs have been degraded due to excessive agricultural, urban,
and industrial development. The resul ng impacts of a permanent statewide popula on of over 21
million, and more than 100 million tourists each year, have nega vely aﬀected the quan ty and quality
of water discharging from Florida’s springs with cascading impacts through the aqua c food web of
dependent plants and animals. These undesirable changes have been widely noted and intensively
studied over the past 20 years, resul ng in a variety of state and local eﬀorts to protect springs from
addi onal harm and to restore them to some semblance of their previous health and grandeur.

Springs Restoration Areas
For restora on and management purposes, the Howard T. Odum Florida Springs Ins tute has divided
Florida’s Springs Region into four principal Springs Restora on Areas. Encompassed within those four
broad areas are 12 Springs Focus Areas that each include one or more major springs and their
springsheds. This geographical grouping is used as a framework that accounts for regional varia on in
springs forcing func ons, including climate, land use, recrea on, and administra ve authority.
The table to the right lists each Springs Restora on Area/Focus Area loca on, land area, and major
springs.
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Florida Springs Restora on/Focus Areas
Springs
Restora on Area/
Focus Area

Descrip on

Coun es

1 – Panhandle Springs Restora on Area – 12,611 square miles
1.1 – Northwest Coast Apalachicola River to
Bay, Calhoun,
Focus Area
Escambia River
Holmes, Jackson,
Walton, Washington
1.2 – Nature Coast
Apalachicola N.F. east
Gadsden, Jeﬀerson,
Focus Area
to Wacissa River
Leon, Wakulla
2 – Suwannee Springs Restora on Area – 5,664 square miles
2.1 – Upper Suwannee Upper Suwannee,
Columbia, Madison,
Focus Area
North Withlacoochee
Hamilton

2.2 ‐ Middle
Suwannee Focus Area
2.3 ‐ Lower Suwannee
Focus Area
2.4 – Santa Fe Focus
Area

Middle Suwannee from
Withlacoochee to
Santa Fe
Lower Suwannee from
Santa Fe to Gulf
Santa Fe and
Ichetucknee rivers

Surface Area
(miles2)
7,718

Cypress, Jackson Blue,
Gainer Group

4,892

Wakulla, St. Marks
Rise, Wacissa

1,219

Alapaha River Rise,
Holton Creek Rise,
Madison Blue,
Suwannee
Falmouth, Peacock,
Lafaye e Blue, Troy

Lafaye e, Suwannee

959

Alachua, Dixie,
Gilchrist, Levy
Alachua, Baker,
Bradford, Columbia,
Gilchrist, Union

1,229

Manatee, Fanning

2,256

Santa Fe, River Rise,
Treehouse, Hornsby,
Poe, Gilchrist Blue,
Ginnie, Devils, Blue
Hole, Ichetucknee
Head

1,567

Rainbow, Gum Slough,
Sumter Blue
Kings Bay/Crystal River
Group,
Chassahowitzka,
Homosassa, Weeki
Wachee
Sulfur, Lithia, Eureka,
Crystal, Buckhorn,
Kissingen, Zolfo, Warm
Mineral

3 – Gulf Coast Springs Restora on Area – 9,060 square miles
3.1 ‐ Rainbow Focus
Rainbow, South
Alachua, Levy, Marion
Area
Withlacoochee
3.2 ‐ Springs Coast
Crystal River,
Citrus, Hernando,
Focus Area
Homosassa River,
Pasco, Sumter
Chassahowitzka River,
Weeki Wachee River
3.3 ‐ Southwest Coast
Focus Area

2,171

Tampa Bay,
Pinellas, Hillsborough,
Hillsborough River,
Sarasota
Alaﬁa River,
Peace River
4 – St. Johns Springs Restora on Area – 15,132 square miles
4.1 – Upper St. Johns
East Florida from
Okeechobee, St.
River Focus Area
Indian River county to
Lucie, Indian River,
conﬂuence with
Osceola, Brevard,
Wekiva River
Orange, Lake,
Seminole, Volusia
4.2 – Lower St. Johns
From Wekiva River
Clay, Duval, Flagler,
River Focus Area
conﬂuence to Mayport Lake, Marion, Nassau,
Putnam, St. Johns,
Sumter, Volusia

5,323

4.3 ‐ Silver Springs
Focus Area

Silver River, Ocklawaha
River

Major Springs

Alachua, Lake,
Marion, Putnam,
Sumter

9

7,881

Green, Gemini,
Wekiwa, Black Creek

5,221

Volusia Blue,
Alexander, Juniper,
Silver Glen, Salt, Green
Cove, Croaker Hole

2,030

Silver Group,
Ocklawaha Lost
Springs
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Restoring Florida’s Springs
The purpose of the Florida Springs Conserva on Plan is to present a realis c, systema c, and holis c
approach to restore all of Florida’s springs to their natural condi on and to protect them and their
intrinsic ecologic values for the enjoyment of future genera ons. The full Florida Springs
Conserva on Plan can be found online at www.FloridaSpringsIns tute.org and includes a
comprehensive synopsis of the status of 12 Florida Spring Restora on Areas/Focus Areas that
contain the majority of Florida’s exis ng springs. The full Plan documents current and future threats
to each regional spring complex and proposes prac cable ac ons and achievable goals that will
reverse their current progressive ecological degrada on and preserve them into the foreseeable
future.
This Plan is not intended as a technical reference on springs ecology. Nor does this Plan provide
detailed discussion of monitoring eﬀorts proposed for individual spring systems and their associated
species. A bibliography of relevant publica ons is provided at the end of this Plan for readers who
wish to delve more deeply into those technical aspects of Florida springs ecology and management.

Three Sisters Springs are part of the vast spring complex feeding the Crystal River in Kings Bay. The U.S. Fish and Wildlife Service is striving to
ﬁnd a balance between human access and the 700+ manatees whose lives depend on this warm‐water refuge during Florida’s winters. Photo
by John Moran.
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Determining the Health of Florida’s
Springs
Springs in Florida have evolved over thousands or even millions of
years with highly‐organized plant and animal assemblages that
colonized the springs long before human development. Like other
natural aqua c ecosystems, springs have adapted to maximizing the
transforma on of solar and water energies into foodchain
produc vity based on op mal species diversity and numbers.
Compared to other freshwater ecosystems, springs beneﬁt from
rela vely constant inﬂows, have higher water clarity, and more
consistent chemistry and water temperature because they are fed by
groundwater inﬂows.
This combina on of near op mal physical and chemical proper es
equates to high ecological eﬃciency and wildlife habitat in Florida’s
springs and spring runs. Stable environmental condi ons in healthy
springs promote the evolu on of complex, adapted plant and animal
communi es. The eﬀec ve u liza on of available light by spring
ecosystems translates into a natural abundance of ﬁsh and other
wildlife. In addi on to the importance of spring runs for the support
of produc ve warm‐water ﬁsheries and other fresh water fauna such
as turtles and water dependent birds, they are cri cal for the life
history of other large and economically important migratory wildlife
such as striped mullet, striped bass, Atlan c eels, and West Indian
manatees.
All ecosystems, including Florida’s springs, have a ributes that deﬁne
their structure and func on. Three general a ribute classes for
springs include: Physical A ributes such as light and water inputs;
Chemical A ributes that include gases, salts, and nutrients dissolved
in the groundwater inﬂow; and Biological A ributes that include
plants, animals, and ecosystem metabolism. This sec on describes
the methodology used to assess the health status of Florida’s springs
based on these a ributes and how progress towards eﬀec ve
conserva on of Florida’s springs can be measured.

“The bubbling spring would rise forever from the earth,
its current is endless.” – The Yearling by Marjory Kinnan
Rawlings (1938)
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Key Attributes and Selected Indicators for Assessing
Ecological Health of Florida Springs
Iden fying key ecological a ributes is the ﬁrst step for assessing the health of Florida’s
springs. Key ecological a ributes were iden ﬁed and classiﬁed as either physical, chemical,
or biological. For each key ecological a ribute, one or more measurable indicators are
iden ﬁed. Indicators for the ecological a ributes used to assess Florida’s springs are listed
below.
A ribute Class

Physical

Chemical

Biological

Key Ecological A ributes

Selected Indicators

Flow volume

Discharge (volume over me)

Temperature varia on

Consistency (allowable change)

Water clarity

Feet of visibility; light transmi ance

Dissolved oxygen

Percent satura on (%)

Speciﬁc conductance

Micro‐siemens per cen meter (uS/cm)

Dissolved nitrate‐nitrogen

Concentra on (mass over volume)

Ecological produc vity

Photosynthe c eﬃciency (primary
produc vity /incident sunlight)

Plant community composi on

Species diversity; biomass; percent cover

Faunal popula ons

Species diversity; biomass; density

Providing some clarity
Humans have been fascinated
by and drawn to water
throughout history. As a basic
element crucial for survival,
clean water has always played
a key role in socie es. There‐
fore, it comes as no surprise
that society needs to keep
track of water quality and
look for ways to improve it.

Photo by Margaret Tolbert.
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Physical Spring Ecological Attributes and Selected Indicators

Flow Volume
Discharge (ﬂow volume) is the volume of water ﬂowing from a river or spring run per unit
of me, commonly expressed in cubic feet per second (cfs) or million gallons per day
(MGD). In general, discharge is computed by mul plying the area of water in a channel
cross‐sec on by the average velocity of the water in that cross sec on: Discharge = Width
x Depth x Velocity (1 cfs = 0.646 MGD).
In the schema c diagram to the right,
the cross‐sec onal area and average
water velocity of each subsec on are
mul plied and then summed to obtain
the segment discharge. Spring discharge
is a direct func on of water levels
(pressure) in the Floridan Aquifer. Those
levels are controlled by rainfall, recharge,
pumping through wells, and springs
ou lows. When the combined
Source: Fondreist
groundwater ou lows to springs and
wells exceed inputs from rainfall/recharge, then aquifer levels/pressures fall, and spring
ﬂows decline.

Temperature
Temperature (T) is a measure of the degree or intensity of heat present in a substance or
object, especially as expressed according to a compara ve scale and shown by a
thermometer or perceived by touch. Temperature is commonly reported as degrees
Fahrenheit (°F) or Cen grade (°C) where T(°C) = (T(°F) ‐ 32)/1.8.
Rela vely constant water temperature in springs is the result of their groundwater source.
Subterranean temperatures are very constant and near the ground surface generally mirror
the annual average air temperature. In Florida, this artesian spring temperature ranges
from about 68°F in the Panhandle springs to 75°F in the Central Florida springs. Depending
on spring ﬂow, water temperature may remain rela vely constant at considerable distances
downstream in the spring run. Water temperature in springs is a Physical A ribute that
aﬀects all chemical and biological func ons.
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Photo by Mark Long.

Water Clarity
Most of Florida’s artesian springs are fed by groundwater that originates as rainfall
recharge through sandy soils and limestone bedrock. This method of aquifer recharge
produces water puriﬁed of nearly all par culate ma er and containing few dissolved salts.
Pure water in the absence of par culates and dissolved organics has naturally high clarity.
This combina on of chemical proper es imparts a bluish color to very pure spring water
since visible blue wavelengths are the last to be absorbed. One rapid indicator of spring
water clarity is use of a Secchi disk and tape measure to es mate visible distance. A second
indicator is measurement of photosynthe cally‐ac ve radia on (PAR) using a submersible
photo cell.
Even pure water absorbs light—about 50%
within a depth of 3.2 feet. The highest clarity or
visibility reported in Florida springs is over 300
feet. Clear spring water allows maximum light
penetra on to underwater plant and algal
communi es. Factors known to reduce water
clarity include concentra ons of dissolved
organic plant compounds such as tannic acids,
par culates including microscopic planktonic
algae, and suspended solids such as clay and
sand par cles. Water clarity may also be
lowered by anthropogenic impacts associated
with reduced discharge, increased nutrients,
and recrea on. Water clarity exceeds water
depth in most springs. For that reason, in
springs Secchi readings are taken horizontally
rather than ver cally through the water
column.
14
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Chemical Ecological Attributes
and Selected Indicators
Dissolved Oxygen
Dissolved oxygen (DO) refers to the concentra on of
free, non‐bound oxygen dissolved in water. The
saturated concentra on of DO in water is a func on of
temperature and biological ac vity, with less oxygen
dissolved at higher temperatures and more oxygen
present due to plant produc vity. Dissolved oxygen is
generally reported as both concentra on in parts per
million (PPM) or milligrams per liter (mg/L), and as a
percent of satura on. Analy cal meters are most
commonly used for es ma ng the DO in spring waters.
Manatee Springs. Photo by John Moran.

Adequate concentra ons of DO are required by almost all plants and animals living in springs
and spring runs. Because of their groundwater source, many springs have naturally low DO in
their inﬂows. The concentra on of DO typically increases downstream due to a combina on of
natural reaera on from oxygen in the atmosphere and plant photosynthesis. Low oxygen springs
generally have less diverse, naturally‐depauperate plant and animal communi es in their
headwaters, with increasing bio c diversity with distance downstream.

Speci ic Conductance
Speciﬁc conductance or conduc vity is a measure of the ability of water to conduct
electricity. High speciﬁc conductance is a func on of elevated concentra ons of dissolved
salts that ionize in water (separate into posi ve and nega ve components). Typical
dissolved posi ve ions in Florida artesian groundwater include calcium (Ca+), magnesium
(Mg+), and sodium (Na+). Nega ve ions include carbonate (CO3‐), sulfate (SO4‐), and
chloride (Cl‐). An electrical meter and probe are typically used to measure speciﬁc
conductance which is reported in units of micro‐siemens per cen meter (µS/cm).

15

Florida Springs Conserva on Plan Execu ve Summary

Howard T. Odum Florida Springs Ins tute

The variability of the speciﬁc conductance of spring water is a func on of the solubility of
the soils and rocks the water is exposed to in the aquifer. For example, older and deeper
groundwater typically has more dissolved ions and higher speciﬁc conductance than
younger groundwater. The primary salt in seawater is sodium chloride (NaCl). Elevated NaCl
and speciﬁc conductance in groundwater is some mes an indica on of relic seawater that
formerly ﬁlled the limestone aquifer when the Florida peninsula was below prehistoric sea
levels. Rising conduc vity in many of Florida’s springs is an indica on of possible upwelling
or intrusion of saline water due to excessive groundwater pumping.

Dissolved Nitrate-nitrogen
Nitrate‐nitrogen (NO3‐N) is naturally found at very low concentra ons in Florida’s
groundwater and springs. Dissolved nitrate in water is colorless, odorless, tasteless, and
highly mobile. Nitrate concentra ons are measured using sophis cated analy cal
laboratory procedures and are reported as mg/L (parts per million) as elemental nitrogen.
A typical nitrate concentra on in unpolluted groundwaters is less than 0.05 mg/L as
nitrogen.
All groundwater and aquifer systems
are suscep ble to contamina on
from surface pollu on sources. The
magnitude of contamina on from the
sources increases in karst areas with
sandy soils overlying porous, soluble
carbonate rocks such as limestone.
The Springs Region of North and
Central Florida has a karst
topography that makes the aquifer
highly vulnerable to contamina on
from the land surface. Elevated
nitrate concentra ons found in spring
water originate primarily from fer lizers and animal/human wastes that are deposited on
or below the land surface in karst areas.
Nitrate, being a plant‐growth nutrient, when concentrated by human ac vi es can fuel
excessive algal and aqua c plant growth in surface waters, including springs. The Florida
Department of Environmental Protec on (FDEP) adopted a numeric nutrient standard of
0.35 mg/L for nitrate‐nitrogen in most springs. Approximately 80% of Florida’s springs
currently have nitrate concentra ons that exceed this standard.
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Biological/Ecological Attributes and Selected Indicators
Ecological Productivity
Primary produc vity is the conversion of carbon dioxide and other natural nutrients in air, soil,
and water into organic compounds that comprise plants and algae. Through secondary
produc vity these plants provide food for the animals that live in springs. Extrac on of the
energy embodied in plant and animal foods through metabolism requires the availability of
oxygen and results in the recycling of the carbon and other nutrients in the organic biomass. The
produc vity and metabolism of the en re springs ecosystem can be conveniently quan ﬁed and
reported in terms of the oxygen or carbon ﬁxed and released daily. Community or ecosystem
metabolism is most commonly reported in units of grams of oxygen (O2) per square meter per
day (gO2/m2/d). Ecosystem metabolism is the most integra ve measure of spring health.
Changes in forcing func ons such as sunlight, spring ﬂow, and nutrient inputs change the
ecosystem response. Under natural condi ons springs have been found to have op mal
ecological eﬃciency. The conversion of sunlight into plant biomass is called photosynthe c
eﬃciency and provides a method of normalizing ecological produc vity in response to variable
day‐to‐day solar inputs.
Research in Florida’s springs has indicated that increasing human perturba ons such as
declining discharge due to excessive groundwater pumping, increasing nitrate‐nitrogen
concentra ons from groundwater pollu on, and other structural and recrea on impacts tend to
change the photosynthe c
eﬃciency of springs. A
subsidy‐stress gradient has
been observed for nitrate
pollu on with moderate
nitrate increases resul ng in
increased produc vity and
higher concentra ons
reducing ecosystem
metabolism. Photosynthe c
eﬃciency is posi vely
aﬀected by spring discharge.
Any reduc on in spring
discharge appears to reduce
spring metabolism.
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Plant Community Composition
The condi on and types of vegeta on occupying a spring and spring run is an important indicator
of ecosystem health. Microscopic and macroscopic plants provide the principal basis of the
aqua c food chain in spring ecosystems. Both micro‐ and macroalgae occur in springs; however,
the microscopic forms (commonly diatoms growing on submerged plant leaves) are most
characteris c of undisturbed springs. Excessive growth of ﬁlamentous algae is an indicator of
ecological impairment in springs. Rooted submersed vascular aqua c macrophytes, such as
eelgrass and strap‐leaved sagi aria, are typically the most abundant plants in undisturbed
springs on a weight and cover basis. Plant and algae biomass is typically reported as grams of dry
weight per square meter (g/m2) or semi‐quan ta vely as percent cover. Plant and algae diversity
is reported as species dominance.
Major plant community changes have been documented in springs throughout North and Central
Florida. Some springs have seen a rise in the biomass accompanied by a decline in the diversity of
submerged plants. More commonly, spring plant communi es have shi ed from a dominance by
submerged macrophytes to a dominance by ﬁlamentous algae. FDEP has determined that an
increasing prevalence of ﬁlamentous algae is an indicator of ecological impairment in springs. The
combina on of changed forcing func ons leading to these bio c changes in springs is s ll under
scien ﬁc inves ga on.

Faunal Populations
Many of the aqua c animals inhabi ng springs are largely or completely dependent on local
primary produc vity for food and survival. These consumer organisms can be classiﬁed as
primary (herbivores), secondary (feeding on primary consumers), and top consumers.
Herbivorous spring fauna include various species of immature aqua c insects, snails, crayﬁsh,
and some turtles, ﬁsh, and mammals. Secondary and top consumers include a variety of
specialized turtles, ﬁsh, rep les, amphibians, mammals, and birds. Faunal popula ons are o en
quan ﬁed by density (numbers per area) or biomass (dry or live weight per area).
Springs research in Florida has documented declines in
snail and ﬁsh density, biomass, and species diversity. In
some cases, these changes have been linked to speciﬁc
human impacts. For example, declining ﬁsh numbers
and biomass at Silver Springs are strongly associated
with the presence of a downstream dam. In some
springs, declining primary produc vity is linked to
increased nitrogen pollu on and declining popula ons
of consumer organisms such as snails and ﬁsh.
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Sentinel Springs
Data Availability
Rela vely few of Florida’s 1,000+ springs have been intensively
monitored. Some ﬂow and water quality data have been reported
from a few hundred springs, but for many springs monitoring has
only occurred on one or a few widely‐spaced occasions. A much
smaller number of springs and spring groups, less than 40, have
received more intensive scien ﬁc study. Rela vely complete
ecological evalua ons have been conducted at some spring
systems, but at most only a few mes during the last century.
Discharge data spanning more than 90 years exist for less than a
dozen spring systems. Only Silver Springs, formerly the largest
Florida spring in terms of long‐term measured discharge, has been
intensively studied mul ple mes over a period spanning more
than sixty years.

Springs Health Report
Cards
FSI has previously published
seven spring health report cards
(below). Grades were assigned

Assessing the changing ecological health of Florida’s springs is
limited by the availability of adequate data. No true pre‐
development baseline exists for most of Florida’s springs. In
considera on of this limita on, this Plan relies on those springs
with the most data to serve as sen nels of changes in ecological
health for springs in each of the Florida Springs Restora on Areas.
With increasing public and government focus on springs recovery
and protec on, the Florida Springs Ins tute and other non‐
governmental organiza ons have become increasingly important
in collec ng supplemental data to document shi ing springs
baseline health.

based on a variety of ecological
indices, including some of the
indicators used in this Plan.
Decreased ﬂow, elevated nitrate
pollu on, and resul ng changes
in bio c metrics such as plant
diversity, faunal produc vity, and
ﬁsh popula ons were associated
with the observed ﬂow and water
quality declines. (n.d.= no data)

FSI Springs Report Cards
Spring/Year:
Ichetucknee
(2008)
Ichetucknee
(2016)
Rainbow (2009)
Rainbow (2016)
Silver (2009)
Silver Glen (2009)
Wakulla (2016)

Flow

Clarity

Nitrate

Faunal
Prod/SAV

Spring Cond.
Index/Algae

Fish
Biomass

Photo
Eﬀ.

Overall
Grade

A

B+

D+

B

D‐

n.d.

n.d.

B‐

D

B‐

D

F

n.d.

B

C

C‐

D+
F
F

A+
B
A+

F
F
F

n.d.
C
n.d.

A‐
n.d.
C+

C‐
D
C+

B‐
C+
B‐

C+
C‐
C+

C‐

A‐

A+

n.d.

C‐

B

C+

B‐

A

D

C

D

n.d.

F

B

C
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FSI’s Silver Springs and River Report Card (2009).
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Le : Through FSI’s SpringsWatch Project, ci zen
scien sts contribute essen al data to document
changing springs health.
Below: Florida Springs Ecological Health Evalua on
Protocol and recommended Interven on response.

Universal Springs Ecological Health Assessment Protocol
With this Plan the Florida Springs Ins tute introduces an updated springs ecological health
assessment protocol. Springs ecological health indicators described above are rated from Very
Good to Failed and used to assign an associated le er grade. Grades are based on quan ta ve
indicators of springs health and on the observed rela onship between those indicators and
springs ecology. Le er grades from A to F are associated with recommenda ons for appropriate
springs interven on responses. These indicator ra ngs and grades are u lized in this Plan to
evaluate the current condi on of a total of 32 sen nel springs/spring groups with adequate data
in Florida.
Indicator
Ra ng
Very Good

Le er
Grade
A

Good

B

Fair

C

Poor

D

Failed

F

Recommended Interven on Response
Ecologically desirable status; requires minimal interven on for maintenance
Mul ple indicators within acceptable range of varia on, but interven on needed to
raise others
Outside acceptable range of varia on; requires human interven on for mul ple health
indicators
Degraded with signiﬁcant loss of ecological health; high priority for restora on;
requires immediate interven on
Primary spring func ons very low or absent; restora on increasingly diﬃcult; may
result in the ex rpa on of spring and/or associated species; requires immediate
and holis c interven on

An overall ecological health evalua on of Florida’s springs has been proposed for the 32 sen nel
springs for changing condi ons through 2015. None of these springs received a ra ng above a B+.
Half of the springs in all 12 Springs Restora on Focus Areas were rated D+ or lower, and 75% were
below a B‐, indica ng an unacceptable level of exis ng harm and a need for signiﬁcant restora on
eﬀorts. Some individual Springs Restora on Focus Areas are in worse shape than others. Springs
located in East‐central Florida, Southwest Florida, and along the Suwannee/Santa Fe rivers are
most imperiled due to human ac vi es. Many of these springs are prominent centerpieces within
state and county parks. Clearly, public acquisi on and management of springs does not insure
protec on of ﬂows, water quality, and other biological indicators. A few notable springs outside
these most aﬀected areas, such as Jackson Blue in the Panhandle Springs Focus Area and Wekiwa
in the Upper St. Johns Focus Area, are also severely impaired.
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Florida’s Sen nel Springs 2015 Ecological Health
Spring/System

Springs Focus Area

Silver

Silver

Silver Glen

Lower St. Johns

Alexander

Lower St. Johns

Volusia Blue

Lower St. Johns

De Leon

Lower St. Johns

Wekiwa

Upper St. Johns

Madison Blue

Upper Suwannee

Suwannee

Upper Suwannee

Lafaye e Blue

Middle Suwannee

Troy

Middle Suwannee

Falmouth

Middle Suwannee

Manatee

Lower Suwannee

Fanning

Lower Suwannee

Ichetucknee Blue Hole

Santa Fe

Poe

Santa Fe

Ginnie

Santa Fe

Gilchrist Blue

Santa Fe

Ichetucknee Head

Santa Fe

Rainbow

Kings Bay/Crystal River

Rainbow/
Withlacoochee
Rainbow/
Withlacoochee
Springs Coast

Homosassa

Springs Coast

Chassahowitzka

Springs Coast

Weeki Wachee

Springs Coast

Crystal

Southwest Coast

Sulfur

Southwest Coast

Wakulla

Nature Coast

Wacissa

Nature Coast

Jackson Blue

Northwest Coast

Gainer

Northwest Coast

Ponce DeLeon

Northwest Coast

Washington Blue

Northwest Coast

Gum Slough

Overall
Ra ng

Flow

Salinity

Nitrate

F

F

F

D

C

A

B

B

A

B

D

C

A

A

D

D

D

F

F

B

F

F

A

A

F

C

F

F

B

F

F

A

C

F

C

F

F

D

F

A

C

C

F

C

B

F

A

F

A

B

F

A

C

D

F

F

C

F

D‐

F

A

D

D
D
D‐
C‐
F
D
B‐
B+
D‐
B+
C+
B

F

F

B

F

D

C

F

F

C

D

C

C

F

D

F

F

F

B

A

C

C

A

A

C

F

C

F

B

A

B

F

A

B

C

B

A

F
C+
B+
C
B
D‐
D
B‐
D‐
D
C
D‐
F
B‐
C‐
D+
C+
C+
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What are the Concerns for the
Future of Florida’s Springs?
Impacts to the health of Florida’s springs are assessed based on iden fying the sources of
environmental stresses that may aﬀect one of more of their key ecological a ributes. Five
primary sources of impairment were iden ﬁed that are historically and currently ac ng to
stress Florida’s springs. These most widespread spring impacts include: excessive
groundwater extrac on, nitrate pollu on, physical modiﬁca ons, invasive species control,
and excessive recrea on. These sources of stress are also considered to have a high
probability of contribu ng further harm to Florida’s springs in the future if they remain at
current levels or increase in magnitude.

Excessive Groundwater Extraction
Florida’s springs are currently experiencing the inevitable eﬀects of long‐term declines in
average water levels in the Floridan Aquifer. As development con nues to increase and
assuming average rainfall remains within historic ranges, the net eﬀect of increasing
groundwater withdrawals from the aquifer will con nue to be an overall decline in
Floridan Aquifer levels and a corresponding net reduc on in total spring ﬂows. Springs at
higher land eleva ons located near the middle of the Florida peninsula, such as White
Sulfur Springs, Worthington Springs, and Silver Springs, have already demonstrated that
they are the ﬁrst to lose part or all their ﬂow when aquifer levels decline. Coastal springs
such as those in Kings Bay, the Homosassa River, and the Chassahowitzka River become
salty (lose the freshwater frac on of their historic ﬂows) when aquifer levels decline.
In 1950, Kissingen Spring in Polk County ceased to ﬂow. Kissingen Spring was the ﬁrst
known major (2nd magnitude) Florida spring to stop ﬂowing due to anthropogenic
groundwater withdrawals from wells. Kissingen Spring is in the Peace River drainage area
in the Southwest Coast Springs Restora on Focus Area. A sampling of Florida springs (and
their county) that have intermi ently or permanently ceased ﬂowing include:
Springs with Intermi ent or Permanent Flow Cessa on
Kissingen (Polk)

Worthington (Union)

White Sulfur (Hamilton)

Poe (Alachua)

Fanning (Levy)

Santa Fe (Union)

Springs Creek (Wakulla)

Marion Blue (Marion)

Cannon (Marion)

Suwannee (Suwannee)

Madison Blue (Madison)

Troy (Lafaye e)

Lafaye e Blue (Lafaye e)

Peacock (Suwannee)

Rum Island (Columbia)

Hampton (Taylor)

Magnesia (Alachua)

Hornsby (Alachua)
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Discharge Fluctua ons: Long‐term discharge recorded at two of Florida’s largest spring groups – Silver and Rainbow in Marion County –
has been steadily declining since the 1970s. The Florida Springs Ins tute has es mated that these spring ﬂows have declined by 34%
independent of rainfall for a combined total of more than 300 MGD. While average annual ﬂows at Silver were always signiﬁcantly high‐
er than at Rainbow during the ﬁrst 50 years of records, Silver lost supremacy of ﬂows in the 1990s.

Groundwater is the principal source of anthropogenic freshwater supply in Florida. Rainfall is
the principal source of water that recharges Florida’s underground aquifers. Although there is
considerable year‐to‐year rainfall varia on in Florida, long‐term rainfall trends for the state
are steady. While some groundwater uses are measured and reported, many are not. For this
reason, the U.S. Geological Survey has es mated all water uses in Florida and Georgia since
1950. Es mated total groundwater use from the Floridan Aquifer in Florida and Georgia
increased by more than 400% between 1950 and 2010 from 630 million gallons per day
(MGD) to 3,374 MGD. Average spring ﬂows in Florida have declined by an es mated 32%
(3,336 MGD) during the same period.
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Minimum ﬂows and levels
(MFLs) refer to “the minimum
ﬂow for a watercourse or the
minimum water level for
groundwater in an aquifer or the
minimum water level for a
surface water body that is the
limit at which further
withdrawals would be
signiﬁcantly harmful to the
water resources or ecology of
the area”. Florida’s ﬁve WMD’s
are required, under Sec on
373.042(1)(a), Florida Statutes,
to develop MFLs for springs to
Source: Jake Fuller
limit groundwater withdrawals
that would cause signiﬁcant
harm to their water resources or ecology. The goal is to set a protec ve hydrologic regime
that will maintain the range of surface water ﬂuctua ons required to ensure healthy water
resources, including species composi on, vegeta ve structure, and ecological func ons.

“Any decline in aquifer levels translates into reduced spring ﬂows. The
number of Florida springs that have decreased or ceased ﬂows increases
every year.” ‐ Silenced Springs: Moving From Tragedy to Hope
by Robert L. Knight (2015)
MFLs have been set for about 30 Florida springs. Allowable average spring ﬂow reduc ons in
these MFLs range from zero to about 20%, with an average allowable ﬂow decline due to
human causes of about 5 to 10% being most typical. Based on actual spring ﬂow data the
Florida Springs Ins tute has determined that many of the numeric minimum average ﬂow
limits required by these MFLs have already been exceeded. In most cases the water
management districts rely on computer modeling and simula on es mates to determine if
MFLs are exceeded or if recovery is required. The need for ﬂow recovery is acknowledged by
the Suwannee River Water Management District for Ichetucknee Springs and the springs along
the Santa Fe River, and for Volusia Blue Spring by the St. Johns River Water Management
District. Model es mates of groundwater extrac on impacts to spring ﬂows are highly
inconsistent with springs discharge data, resul ng in a signiﬁcant gap between actual spring
ﬂows and regulatory limits. Flow recovery is currently a clear priority at many of Florida’s MFL
springs.
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Nitrate Pollution
Nitrogen is a plant‐growth nutrient that is ubiquitous in the environment. Even rela vely
low nitrogen concentra ons can cause a shi in the balance of spring ecological
communi es, resul ng in replacement of na ve plants by opportunis c invasive plants and
nuisance algae. Nitrate, a common inorganic chemical, is the most oxidized form of nitrogen
and is readily dissolved in water. It is also the dominant form of nitrogen in groundwater and
spring discharges. Nitrate‐nitrogen is the most prevalent chemical pollutant detected in the
Floridan Aquifer, and thus in springs that are fed by the Floridan Aquifer. In karst areas
springs are vulnerable to land applica ons of nitrogen and other contaminants because of
direct recharge to permeable limestone units comprising the Floridan Aquifer that are at or
near the ground surface.

Nitrate Concentra ons: Median nitrate concentra ons (2001‐2010) in 58 springs monitored by the Florida Department of Environmen‐
tal Protec on. Nearly all of Florida’s artesian springs have nitrate concentra ons higher than natural background and nearly 80% of
them have median concentra ons higher than Florida’s nitrate numeric nutrient criterion of 0.35 mg/L.
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According to FDEP, a monthly maximum average nitrate‐nitrogen concentra on limit ranging
from 0.22 to 0.35 mg/L (depending on individual spring characteris cs) is suﬃcient to prevent a
nutrient‐imbalance in springs. In some springsheds, achieving this nitrogen target requires
large reduc ons in nitrate‐nitrogen inputs from a variety of sources that include fer lizer and
human/animal wastes. As early as 1970, it was clear that Florida already had a serious
groundwater and surface water nitrate pollu on problem. Currently, average nitrate‐nitrogen
concentra ons in Florida’s springs range from approximately 0.05 to more than 60 mg/L and
nearly 80% of the springs tested contained nitrate‐nitrogen at levels exceeding the 0.35 mg/L
nitrate‐nitrogen water quality standard.
Nitrate‐nitrogen is known to cause acute and chronic health eﬀects in aqua c ﬂora and fauna.
Caddisﬂy, mosquitoﬁsh, and aqua c frogs have known sensi vi es to low concentra ons of
nitrate‐nitrogen in laboratory studies. Nitrate readings above 0.4 mg/L have been observed to
have toxic eﬀects on macroinvertebrates. In human beings, elevated concentra ons of nitrate‐
nitrogen in North and Central Florida’s drinking water supply, the Floridan Aquifer, increase the
risk of certain cancers, birth defects, and methemoglobinemia (blue baby syndrome).

Physical Modi ications
The physical condi on of a spring may also be compromised by a
variety of human altera ons, including:


Dams or seawalls



Enclosed or enlarged man‐made swimming areas



Removal of na ve vegeta on and replacement with landscaped
and grass/lawn areas



Beaches, ramps, steps, rails, docks, and diving pla orms



Adjacent visitor facili es (boardwalks/bridges, snack bars,
restrooms, equipment sales/rentals, shu les, etc.)



Parking facili es



Boat launching and beaching facili es

The visible eﬀects of these structural modiﬁca ons may include:


Reduced spring ﬂows



Lost and degraded habitat area



Elimina on of natural wildlife migratory pa erns



Increased stormwater and groundwater pollu on
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Invasive Species
Florida is under an almost constant bombardment by newly‐introduced non‐indigenous plant
and animal species. Springs are no excep on to this invasion. Increasing cover by benthic,
a ached, and ﬂoa ng macroscopic algae is a recognized symptom of spring disturbance.
Exo c macrophy c plants, both ﬂoa ng and submerged, have been noted in many springs
and spring runs. Exo c animal species currently colonizing springs include a variety of
invertebrates and ﬁsh. However, there is li le informa on to indicate that invasive species
are detrimental to the ecological health of Florida’s springs. In some cases, they may be
Nature’s prescrip on for healing the other inten onal and uninten onal detrimental eﬀects
of human civiliza on. There is clear evidence that some methods of human control of invasive
species, such as use of herbicides to eliminate ﬂoa ng and submerged aqua c plant species
in springs and spring runs, are detrimental to springs health and should be reduced or
eliminated.

Excessive Recreation
Human recrea on takes a signiﬁcant toll at many publicly and privately‐owned and managed
springs. Principal unintended consequences of increasing springs access and recrea on
include:


Bank erosion due to human overuse and foot
traﬃc



Removal of natural submerged vegeta on in
overused areas



Suspended sediments and lost water clarity in
wadable areas



Boat traﬃc



Increased stormwater inputs including
sediments, trash, and nutrients

Standard prac ce for managing the health of
environmental systems is development of
reasonable “carrying capaci es” that prevent
excessive impacts. Ichetucknee Springs State Park
is a good example of a springs‐based park with a
protec ve visitor carrying capacity.
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Now that springs recrea on
levels throughout Florida are at
an all‐ me high, we have to
ﬁnd crea ve ways to protect
these precious resources while
also allowing the public to
experience and understand
the springs. The more people
know about and appreciate
them, the more they will be
inspired to protect our springs.

Next Steps for Springs Conservation in
Florida
Once considered the epitome of constancy in the broad spectrum of natural aqua c
environments, it is now clear that Florida’s springs are changing rapidly. Average spring ﬂows are
declining, and dissolved nutrients/salts are increasing. Related ecological changes include reduced
water clarity, prolifera on of ﬁlamentous algae, loss of na ve aqua c plants, reduced primary and
secondary produc vity, addi onal structural manipula ons, and increasing recrea onal use. The
unhappy scien ﬁc prognosis is that we can expect to see increasingly unhealthy springs
indeﬁnitely into the future. The ques on now is not, “can springs recover?” but, “will society
support and insure their recovery?”.
There are at least three necessary strategies that must be considered and pursued simultaneously
to guarantee the recovery of Florida’s artesian springs. These include:


Technical strategies



Financial strategies, and



Poli cal and educa onal strategies.

Technical Strategies
Technical considera ons for springs recovery include: (1) an ongoing assessment of springs
condi on/health through an integrated monitoring and assessment program; (2) immediate
implementa on of currently‐available correc ve measures, followed by an adap ve management
approach to springs restora on as knowledge con nues to grow; and (3) con nuing applied
research to be er understand the complexity of springs structure and func on to direct ongoing
recovery ac ons.
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Financial Strategies
As documented throughout this Plan, springs restora on and recovery are in the public’s best
interest. With that fact in mind, it is simple to conceive of a springs restora on eﬀort that has
minimal ﬁnancial impact on the public’s pocket book. A basic amount of fresh groundwater
uses and resul ng nutrient waste produc on is an inevitable by‐product of human life.
Florida’s 2018 human popula on of 21 million residents and more than 100 million tourists is
s ll rising and will by necessity place an impac ul footprint on the environment, including the
Floridan Aquifer and springs. However, most of exis ng springs impairments are the direct
and indirect results of private businesses maximizing short‐term proﬁts while seeking to
avoid long‐term responsibility.
Commercial, urban, and intensive agricultural development in Florida all currently rely on the
availability of abundant cheap/free groundwater and on the ability to dispose of waste by‐
products (pollutants) with minimal cost. This is a recipe for disaster that Florida has pursued
over the past 50 years. The simplest and most cost‐eﬀec ve solu on to these problems is the
enactment of an Aquifer Protec on Fee that charges users based on their Aquifer Footprint.
Speciﬁcally, all groundwater uses should be monitored and standard fees applied, all fer lizer
purchases should be tracked, and an Aquifer Protec on Fee charged based on pounds of
nitrogen applied.
A second, but less preferable, op on for ﬁnancing springs restora on is to try to buy our way
out of the problems with public money rather than making the responsible par es pay. With
this op on, farmers might be paid to use less intensive agricultural produc on techniques,
local and state governments might use public funds to implement technological ﬁxes for
dwindling and polluted groundwater supplies, and Florida might con nue to invite businesses
to the state by providing tax breaks and subsidized infrastructure. This op on is not prac cal
nor economically viable but appears to be the preference for many of Florida’s elected and
appointed leaders.

Springs mural in Lake City.
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Springs Rally in Tallahassee. Photo by John Moran.

Political Strategies and Educational Needs
The only power in poli cs stronger than money is a fully‐informed and engaged electorate. When
given a choice, Florida voters have consistently favored environmental protec on over destruc ve
development. The ﬁnancially powerful corporate control of poli cs has greatly eroded the ability
of voters to have an opportunity to express their innate environmentalism at the polls or in the
courts. Correc ng this situa on and providing a more promising fate for Florida’s springs depends
on engaged voters being able to dis nguish between false poli cal adver sing and the reality of
poli cian’s ac ons. This Plan and subsequent annual updates are intended to provide the
though ul public with the factual scien ﬁc informa on they need to make poli cal decisions that
are in their own best interest.
There is no ques on that Florida’s springs can be healed. The only ques on is whether we, the
current ci zens and leaders of Florida, will be smart enough to restore and preserve them for
future genera ons.

31

Florida Springs Conserva on Plan Execu ve Summary

Howard T. Odum Florida Springs Ins tute

Florida Springs Conservation Plan
North Florida is home to more than 1,000 artesian springs dependent on
groundwater from the Floridan Aquifer System, crea ng the largest
concentra on of ﬁrst magnitude springs in the world. While Florida’s
artesian springs vary in many ways, including ﬂow rate, mineral content,
loca on (rural versus populated areas), geography (coastal versus inland),
and plant and animal species, nearly all of Florida’s springs are suﬀering
from a combina on of anthropogenic impacts that include declining ﬂows
and increasing pollu on due to accelerated human development.
This Conserva on Plan seeks to provide a comprehensive look at the
factors surrounding the steady decline in health and quality of Florida’s
many springs. There are clear causes and eﬀects of the popula on
growth combined with agricultural development that has taken place in
Florida. The way the Florida environment is being handled is not
sustainable if Floridians want to have pris ne springs and clean drinking
water in the future. This Plan seeks to provide some insight into what is
happening, why it is changing our environmental landscape, and what can
be done to protect Florida’s springs and aquifer.
Aqua c Adventures: Florida’s Springs & Aquifer is an ac vity book developed by the Florida Springs Ins tute to inform
young people from 8 to 80 about Florida’s priceless springs, groundwater, the Floridan Aquifer, and what they can do to
protect their water future.

About the Florida Springs
Institute
The Howard T. Odum Florida Springs
Ins tute is a privately‐funded, 501(c)(3)
non‐proﬁt corpora on that documents
the ecological health of Florida’s springs
and educates the public about their wise
conserva on and management. You can
learn more about the Ins tute at
www.FloridaSpringsIns tute.org.

About the Florida Springs
Council
The Florida Springs Council is a coali on
of 46 organiza ons who have pledged to
protect and restore Florida’s springs.
These organiza ons represent more
than 360,000 members. The Florida
Springs Council was organized to
advocate for springs and to support and
represent groups who focus on springs
advocacy. Learn more at
www.FloridaSpringsCouncil.org.

Alexander Springs. Photo by Tessa Skiles.
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